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„πªí®®ÿ∫—π ºŸâªÉ«¬«—≥‚√§‡°◊Õ∫∑—Èß ‘Èπ  “¡“√∂„Àâ°“√
√—°…“„Àâ‡ªìπº≈ ”‡√ Á®‰¥â·∫∫ºŸâªÉ«¬πÕ°‚¥¬µ≈Õ¥ ‚¥¬
ª√“»®“°°“√‡  ’Ë¬ßµàÕ°“√·æ√ àµ‘¥µàÕ‚√§∑ ’Ë ”§—≠µàÕ™ÿ¡™π
©–π —Èπ„π ¿“«–∑ ’ËªØ‘∫—µ‘‰¥â·≈â« π‚¬∫“¬¢Õß°“√∑ ’ËµâÕß√ —∫
ºŸâªÉ«¬‡¢â“‚√ßæ¬“∫“≈‡ªìπ°“√ª√–®”‡æ ◊ËÕ°“√√ —°…“«—≥‚√§
®÷ß‰¡à®”‡ªìπ À√◊Õ·∑∫®–‡ªìπ°“√æâπ¬ÿ§ ¡—¬‰ª·≈â«1

§«“¡®√‘ß„π‡√◊ËÕßπ’È ‰¥â¡’À≈—°∞“π∑’Ë¡—Ëπ§ß π—∫ πÿπÕ¬Ÿà
·≈â««à“ °“√√ —°…“«—≥‚√§·∫∫ºŸâªÉ«¬πÕ°π —Èπ ¡’ª√–  ‘∑∏‘¿“æ
‰¡à·µ°µà“ß°—∫°“√√ —°…“„π‚√ßæ¬“∫“≈ ·¡â ”À√—∫ºŸâªÉ«¬∑’Ë¡’
«—≥‚√§∑’Ë√ÿπ·√ß∑’ËÕ¬Ÿà„π ¿“«–∑ ’Ë¬“°®π °≈à“«§◊Õ®“°√“¬ß“π
º≈°“√»÷°…“∑ ’Ë‡ªìπ‡¬’Ë¬¡ „π∂‘Ëπ∑’Ë¬“°®π∑ ’Ë‡¡◊Õß¡—∑√“ 2

(ªí®®ÿ∫ —π ™◊ËÕ ‡™ππ“¬) √–À«à“ßªï §.». 1959 - 1966 ®π∂◊Õ
‡ªìπÀ≈—°∞“π∑“ßª√–«—µ‘»“ µ√å ∑ ’Ë‡ª√’¬∫‡∑ ’¬∫√–À«à“ß°“√
√—°…“«—≥‚√§∑’Ë∫ â“π¢ÕßºŸâªÉ«¬°—∫∑ ’Ë ∂“πæ—°øóôπ (‚√ßæ¬“∫“≈
À√◊Õ sanatorium) ‚¥¬¡’√“¬≈–‡Õ’¬¥¢Õß°“√√ —°…“ºŸâªÉ«¬
«—≥‚√§ªÕ¥√«¡ 163 √“¬ ∑’Ë‰¥â√—∫°“√·∫àß‚¥¬‰¡à‡®“–®ß
(randomized) ÕÕ°‡ªìπ 2 °≈ ÿà¡ °≈ÿà¡Àπ÷Ëß„Àâ√—∫°“√√ —°…“
Õ¬Ÿà∑ ’Ë∫â“π ·≈–Õ’°°≈ÿà¡Àπ÷Ëß√—∫‡¢â“√—°…“„π‚√ßæ¬“∫“≈ ´÷Ëß„π
°≈ÿà¡À≈—ßπ’È°Á‰¥â√—∫°“√πÕπæ—°‡ªìπ‡«≈“ 3 - 4 ‡¥◊Õπ °“√∫”√ÿß
∑“ß‚¿™π“°“√ °“√√—°…“æ¬“∫“≈ „π ¿“«–·«¥≈âÕ¡∑’Ë –Õ“¥
·≈–∂à“¬‡∑Õ“°“»¥’ ´÷Ëß‡ªìπÀ≈—°‡°≥±å∑ ’Ë‰¥â°”Àπ¥‰«â«à“®–
™à«¬Õ”π«¬„Àâ«—≥‚√§À“¬ À≈—ß®“°°“√√—°…“ ¥â«¬¬“
‰Õ‚´‰πÕ“  ‘¥ §«∫¬“æ’. ‡Õ. ‡Õ . ‡ªìπ‡«≈“ 1 ªï º≈ª√“°Ø«à“
„π¥â“π°“√√à«¡¡◊Õ„π°“√√—∫°“√√—°…“ (compliance) Õ“°“√

∑“ß§≈ ‘π‘° º≈‡Õ°´‡√¬å ·≈–°“√µÕ∫ πÕß¥â“π°“√µ√«®
∑“ß·∫§∑’‡√ ’¬ ‰¥âº≈¥’‡∑à“‡∑’¬¡°—π∑—Èß 2 °≈ ÿà¡3 ºŸâªÉ«¬√«¡
126 √“¬‰¥â√ —∫°“√µ√«®µ‘¥µ“¡¥Ÿ √«¡ 5 ªï ª√“°Ø«à“‰¡à¡’
º≈·µ°µà“ß°—π¢ÕßÕ—µ√“‚√§°≈—∫°”‡√‘∫ √–À«à“ßºŸâªÉ«¬∑’Ë
√—∫°“√√ —°…“∑’Ë∫â“π ·≈–√ —°…“„π‚√ßæ¬“∫“≈ ∑ —Èß Ê ∑’ËºŸâªÉ«¬
∑’Ë√—°…“Õ¬Ÿà∑’Ë∫â“π ¡’§«“¡‡ªìπÕ¬Ÿà§àÕπ¢â“ß·ÕÕ—¥ ·≈–ºŸâªÉ«¬
‰¡à‰¥âæ—°ºàÕπ ‚¥¬µâÕß∑”ß“π ‡ªìπ à«π¡“° ·≈–µâÕß¡“
µ‘¥µàÕ√—∫¬“ —ª¥“Àå≈–§√ —Èß ·≈–¡’·æ∑¬å - æ¬“∫“≈¡“‡¬’Ë¬¡
‡¥◊Õπ≈– 2 - 3 §√ —Èß

À≈—ß®“°π’È °Á¡’°“√»÷°…“∑¥≈Õß‚¥¬§«∫§ÿ¡ ∑—Èß„π
ª√–‡∑»∑’Ëæ—≤π“·≈â« ·≈–°”≈—ßæ—≤π“ ®÷ß‰¥â¡’°“√‡πâπÀπ—°
¡“°¢÷Èπ„π°‘®°√√¡ °“√∫√ ‘°“√ºŸâªÉ«¬πÕ°¢Õß°“√µ√«®√ —°…“
«—≥‚√§

Õ¬à“ß‰√°Áµ“¡ ª√“°Ø«à“ °Á¬—ß¡’°“√ªØ‘∫—µ‘„π°“√
√—∫√—°…“ºŸâªÉ«¬„π‚√ßæ¬“∫“≈„π∫“ß·Ààß ·≈–Õ“®¡’¡“°¢÷Èπ¥â«¬
‡Àµÿº≈„π°“√„Àâ√—∫ºŸâªÉ«¬„π√–¬–·√°°Á§◊Õ ºŸâªÉ«¬¬—ß§ßÕ¬Ÿà„π
√–¬–·æ√ à‡™◊ÈÕ«—≥‚√§ ®÷ßµâÕß·¬°‰ª®“°§√Õ∫§√ —«·≈–™ÿ¡™π
´÷Ëß„πªí®®ÿ∫—ππ—Èπ¬—ß‡ªìπ‰ª‰¡à‰¥â∑’Ë®–°”Àπ¥‰¥â·πàπÕπ«à“ ºŸâªÉ«¬
·µà≈–√“¬∫ ÿ§§≈π —Èπ®–À¬ÿ¥·æ√ à‡™ ◊ÈÕ‡¡◊ËÕ„¥ ·µàºŸâªÉ«¬«—≥‚√§
‚¥¬∑—Ë«Ê ‰ª∑ ’Ë¡’‚√§∑’Ë¬—ß‰«µàÕ¬“µâ“π«—≥‚√§ ¡—°‰¡à·æ√à‡™◊ÈÕ
¿“¬„πÀ≈“¬ Ê «—π®π∂ ÷ßÀ≈“¬  —ª¥“Àå À≈ —ß®“°∑ ’Ë‡√ ‘Ë¡‰¥â√ —∫
°“√√ —°…“ ·≈–§«“¡‡  ’Ë¬ßµàÕ°“√µ‘¥‡™ ◊ÈÕ«—≥‚√§„πºŸâ —¡º— ‚√§
‰¥â≈¥≈ßÕ¬à“ß¡“°

√—∫‰«âµ’æ‘¡æå‡¡ ◊ËÕ«—π∑’Ë 3 °—π¬“¬π 2551



          π—¥¥“ »√ ’¬“¿—¬ «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ262

·µàª√“°Ø«à“ „π°“√»÷°…“µ‘¥µ“¡¥Ÿ 5 ªï¢Õß°“√
«‘®—¬∑’Ë‡¡ ◊Õß¡—∑√“ π—Èπ ºŸâ —¡º— ‚√§∑’Ë„°≈â™‘¥µàÕºŸâªÉ«¬«—≥‚√§
‰¥â√—∫°“√ —ß‡°µ∂÷ß°“√‡ª≈’Ë¬π·ª≈ß¢ÕßªØ‘°‘√‘¬“∑“ßº‘«Àπ—ß
(‚¥¬°“√∑¥ Õ∫∑ÿ ‡∫Õ√å§ÿ≈‘π) ·≈–Õÿ∫—µ‘°“√≥å¢Õß°“√
‡°‘¥‡ªìπ«—≥‚√§ æ∫«à“ ºŸâ —¡º— ‚√§∑ ’Ë¡’ªØ‘°‘√‘¬“∑ ÿ‡∫Õ√ å§ÿ≈‘π
‡ªìπ≈∫¢ÕßºŸâªÉ«¬«—≥‚√§∑ ’Ë√—°…“∑ ’Ë∫â“π ¡‘‰¥â‡ª≈’Ë¬π‡ªìπ∫«°
¡“°°«à“ºŸâ  —¡º— ‚√§¢ÕßºŸâªÉ«¬∑ ’Ë√—°…“Õ¬Ÿà„π‚√ßæ¬“∫“≈
¬‘Ëß°«à“π’È °“√ªÉ«¬«—≥‚√§‰¥âÕÿ∫—µ‘¢÷Èπ‰¡à∫àÕ¬°«à“„πºŸâ —¡º— 
‚√§¢ÕßºŸâªÉ«¬∑ ’Ë√—°…“∑ ’Ë∫â“π (√ âÕ¬≈– 10.5) ‡¡◊ËÕ‡∑’¬∫°—∫
„πºŸâ —¡º— ‚√§¢ÕßºŸâªÉ«¬∑’Ë√—°…“„π‚√ßæ¬“∫“≈ (√âÕ¬≈– 11.5)
√“¬∑’ËªÉ«¬«—≥‚√§ à«π„À≠à ¡—°Õÿ∫—µ‘¢÷Èπ¿“¬„π 3 ‡¥◊Õπ·√°
®÷ßπà“®–¡’°“√µ‘¥‡™◊ÈÕ«—≥‚√§¢÷Èπ°àÕπ‡√ ‘Ë¡°“√√ —°…“ °“√»÷°…“
«‘®—¬‡æ‘Ë¡‡µ‘¡„π¿“¬À≈ —ß °Á‰¥â¬◊π¬—π ª√“°Ø°“√≥å ”§—≠Õ—ππ’È

„πªí®®ÿ∫ —ππ’È ¬àÕ¡¡’·π«∑“ß¡“µ√∞“π∑ —Èß„π√–¥—∫
ª√–‡∑» ·≈–√–¥—∫π“π“™“µ‘∑’Ë°”Àπ¥‡√◊ËÕß°“√√ —∫ºŸâªÉ«¬
«—≥‚√§∑’Ë‰¡àÕ“®∫√‘À“√®—¥°“√·∫∫ºŸâªÉ«¬πÕ°‰¥â „Àâ‡¢â“√ —∫
°“√√ —°…“„π‚√ßæ¬“∫“≈ ∑ —Èßπ’È‰¡à°≈à“«∂÷ßºŸâªÉ«¬∑ ’Ë‰¥â√—∫‡¢â“
‚√ßæ¬“∫“≈·≈â«Õ“®‰¥â√—∫°“√µ√«®«‘π‘®©—¬«à“‡ªìπ«—≥‚√§
¿“¬À≈ —ß ¢âÕ™’È∫àß‡æ◊ËÕ°“√√ —∫‡¢â“√—°…“ À√◊Õ‡æ◊ËÕ„Àâ√—°…“„π
‚√ßæ¬“∫“≈µàÕ‰ª ”À√ —∫ºŸâªÉ«¬«—≥‚√§π —Èπ ¬àÕ¡‰¡à·µ°µà“ß
°—∫‚√§Õ ◊Ëπ Ê ÷́Ëß‰¥â·°à ¿“«–∑’Ë®–¡’Õ—πµ√“¬µàÕ™’«‘µ¢ÕßºŸâªÉ«¬
´÷Ëß ”À√—∫«—≥‚√§‰¥â·°à «—≥‚√§∑’Ë°√–®“¬‡ªìπ‡¡Á¥‡≈Á°∑—Ë«
√à“ß°“¬/‡¬◊ËÕÀÿâ¡ ¡Õß (miliary/meningeal disease) °≈ ÿà¡
Õ“°“√À“¬„®≈”∫“°„πºŸâ„À≠à (adult respiratory distress
syndrome) °“√Õÿ¥µ—π„πÀ≈Õ¥‡≈◊Õ¥ ‰Õ‡≈◊Õ¥ÕÕ°Õ¬à“ß√ÿπ·√ß
·≈–Õ“°“√·æâ¬“Õ¬à“ß√ÿπ·√ß œ≈œ

ºŸâªÉ«¬ª√–‡¿∑Àπ ÷Ëß∑’Ëæ∫‰¥â∫àÕ¬„πª√–‡∑»‰∑¬ ‰¥â·°à
ºŸâªÉ«¬«—≥‚√§∑’Ë ŸßÕ“¬ÿ ∑ ’Ë¡—°®–‰¡àÕ“®∑π¬“µâ“π«—≥‚√§
√–¬–  —Èπ¡“µ√∞“π‰¥â ·≈–¡—°ªØ‘‡ ∏°“√√—°…“‚¥¬ ‘Èπ‡™‘ß
∑ ’Ë§«√√—∫‡¢â“‚√ßæ¬“∫“≈„π√–¬– —Èπ ‡æ◊ËÕ„Àâ°”≈—ß„® ·≈–
 π —∫ π ÿπ®π “¡“√∂®–¬Õ¡√ —∫°“√√ —°…“‰¥â ·≈ â«°ÁÕ“®æ‘®“√≥“
®”Àπà“¬‰ª√ —∫¬“µàÕ∑’Ë∫â“πÀ√◊Õ‚¥¬ DOT µàÕ‰ª

Õ’°ª√–‡¿∑Àπ÷Ëß∑’Ë®”‡ªìπµâÕß√—∫‡¢â“‚√ßæ¬“∫“≈
µ—Èß·µà·√° ‰¥â·°àºŸâªÉ«¬ MDR-TB ∑’Ë®–µâÕß„™â°“√√—°…“¥â«¬
√–∫∫¬“·π«∑’Ë Õß ‡æ√“–®“° ∂“∫—π∑ ’Ë‡™’Ë¬«™“≠„π°“√√—°…“
MDR-TB ∑ ’Ë‚√ßæ¬“∫“≈ National Jewish „π À√ —∞œ ∑ ’Ë°“√
√—°…“‚¥¬„™â√–∫∫¬“ ”√Õßπ—Èπ ®–„™â‡«≈“µ—Èß·µà‡√ ‘Ë¡√ —°…“

®π‰¥âº≈°“√µ√«®‡ ¡À–‡ª≈’Ë¬π‡ªìπ≈∫ µ—Èß·µà 1 ∂÷ß 8
‡¥◊Õπ (‡©≈’Ë¬ 2 ‡¥◊Õπ) ÷́ËßµâÕß·¬°‡æ◊ËÕªÑÕß°—π°“√·æ√à‡™ ◊ÈÕ
MDR „πºŸâ —¡º— ‚√§ ‚¥¬µâÕß√—∫‰«â√ —°…“„π‚√ßæ¬“∫“≈‡ªìπ
‡«≈“π“π

πÕ°®“°π ’È°ÁÕ“®‡ªìπºŸâªÉ«¬«—≥‚√§∑ ’ËµâÕß·¬°‡¢â“√—∫
°“√√ —°…“„π‚√ßæ¬“∫“≈ ‡π◊ËÕß®“°‡§¬Õ¬Ÿà ∂“π∑ ’Ë∑’ËµâÕßÕ¬Ÿà
‡ªìπ°≈ÿà¡ ‡™àπ  ∂“π ß‡§√“–Àåµà“ß Ê Àπ à«¬∑À“√  ∂“π∑ ’Ë
°—°°—π nursing home œ≈œ µàÕ‡¡ ◊ËÕ∑ÿ‡≈“¡“°À√◊Õµ√«®
‡ ¡À–æ∫‡™ ◊ÈÕπâÕ¬·≈ â«®÷ß®”Àπ à“¬°≈ —∫‰ª  Ÿà∑’Ë‡¥‘¡

º≈¢Õß°“√„™â¬“√ —°…“«—≥‚√§ µàÕ°“√·æ√ à‡™◊ÈÕ«—≥‚√§4

 ‘Ëß∑’Ë®”‡ªìπ„π°“√æ‘®“√≥“‡√◊ËÕß°“√√—∫ºŸâªÉ«¬«—≥‚√§‡¢â“√—°…“
„π‚√ßæ¬“∫“≈ °Á§◊Õ°“√»÷°…“«‘®—¬ ·≈–√«∫√«¡º≈°“√
»÷°…“«‘®—¬®“°À≈“¬·À≈ àß∑—Ë«‚≈° ÷́Ëß‰¥â„Àâº≈°“√»÷°…“µ√ß
°—π„π‡√◊ËÕßπ’È ‰¥â·°à ºŸâªÉ«¬«—≥‚√§∑ ’Ë¡’º≈°“√µ√«®‡ ¡À–¥â«¬
°≈âÕß®ÿ≈∑√√»πå M + ∑ ’Ë‡ªìπ·À≈àß ”§—≠∑’Ë ÿ¥¢Õß°“√·æ√ à‡™◊ÈÕ
«—≥‚√§π—Èπ ∂ â“ºŸâªÉ«¬‰¥â√ —∫°“√√—°…“¥â«¬√–∫∫¬“∑’Ë∂Ÿ°µâÕß
®–À¡¥§«“¡ “¡“√∂„π°“√·æ√ à ‡™ ◊ÈÕ¿“¬„π‰¡à°’Ë —ª¥“Àå
( à«π„À≠ à§ß‡ªìπ¿“¬„ππ âÕ¬°«à“ Õß  —ª¥“Àå) ‚¥¬∂ ÷ß·¡â«à“
ºŸâªÉ«¬„π√–¬–·æ√à‡™◊ÈÕ®–‰¥â‡√‘Ë¡√—∫¬“√—°…“‰ª·≈â«∂÷ß Õß
 —ª¥“Àå·≈–æ∫«à“‰¡à·æ√à‡™◊ÈÕ„ÀâºŸâ —¡º— ‚√§ ·µàºŸâªÉ«¬°Á¬—ß
µ√«®æ∫‡™ ◊ÈÕ«—≥‚√§„π‡ ¡À– M+/‡æ“–‡™ ◊ÈÕ∫«° ·≈–¬—ßµâÕß
√—∫¬“√—°…“‰ªÕ’°À≈“¬‡¥◊Õπ ®“°°“√»÷°…“„π À√ —∞œ ‚¥¬
 ¡“§¡‚√§∑√«ßÕ°Õ‡¡√ ‘°—π (ATS)  ¡“§¡‚√§ªÕ¥
Õ‡¡√‘°—π (ALA) ·≈–»Ÿπ¬å§«∫§ÿ¡·≈–ªÑÕß°—π‚√§ (CDC) ‰¥â
¡’·∂≈ß°“√≥å ‡√◊ËÕß°“√·æ√à‡™◊ÈÕ«—≥‚√§ °“√√—°…“ºŸâªÉ«¬„π
‚√ßæ¬“∫“≈ „π°“√æ‘®“√≥“®”Àπ à“¬ °“√æ‘®“√≥“Õπ ÿ≠“µ
„ÀâºŸâªÉ«¬°≈ —∫‰ª∑”ß“π·≈–Õ¬Ÿà∑’Ë∫â“π‰¥â ∂â“¬—ß‰¥â√—∫°“√√—°…“Õ¬Ÿà
‚¥¬«—≥‚√§π—Èπ®–√—°…“∑’Ë„¥°Á‰¥â∑’Ë‡À¡“– ¡°—∫§«“¡µâÕß°“√
¢ÕßºŸâªÉ«¬À√◊Õ™ÿ¡™π Õ“®‡ªìπ°“√√ —°…“·∫∫ºŸâªÉ«¬πÕ° À√◊Õ
∑’Ë‚√ßæ¬“∫“≈∑—Ë«‰ª À√◊Õ√—°…“Õ¬Ÿà∑’Ë∫â“π ∫“ß√“¬Õ“®µâÕß
√ —∫°“√√—°…“„π‚√ßæ¬“∫“≈„π√–¬– —Èπ ·≈ â«µàÕ¥â«¬°“√
√—°…“‡ªìπºŸâªÉ«¬πÕ° πÕ°®“°π’È°Á¬—ßÕ“®¡’®”π«ππâÕ¬∑’Ë¡’
ªí≠À“„π¥â“π°“√·æ∑¬å À√◊Õ —ß§¡∑’ËµâÕßÕ¬Ÿà„π‚√ßæ¬“∫“≈
‡ªìπ‡«≈“π“π ·µà‰¡à§«√∑ ’Ë®–„Àâ«—≥‚√§¡“‡ªìπ‡ß◊ËÕπ‰¢ ”§—≠
„π°“√æ‘®“√≥“∑’ËµâÕß„Àâ°“√√ —°…“„π‚√ßæ¬“∫“≈ À√◊Õ°≈“¬
‡ªìπ¢âÕ®”°—¥ ∑’Ë ”§—≠∑’Ë ÿ¥§◊Õ°“√„Àâ¬“√—°…“∑’ËµàÕ‡π◊ËÕß·≈–
§√∫∂â«π ‰¡à«à“®–√—°…“∑’Ë„¥
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°“√¥Ÿ·≈ºŸâªÉ«¬À◊¥‡©’¬∫æ≈—π∑’ËÀâÕß©ÿ°‡©‘π
(Emergency Room Management of Asthma Exacerbation)

  ∏ ’√–»—°¥‘Ï ·°â«Õ¡µ«ß»å æ.∫.

                                             Àπ à«¬‚√§√–∫∫°“√À“¬„®·≈–‡«™∫”∫ —¥«‘°ƒµ
 §≥–·æ∑¬»“ µ√ å ‚√ßæ¬“∫“≈√“¡“∏ ‘∫¥’

∫∑∑∫∑«π«“√ “√
Review Article

«“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ
Thai Journal of Tuberculosis
Chest Diseases and Critical Care

∫∑π”
‚√§À◊¥‡°‘¥®“°°“√Õ—°‡ ∫‡√◊ÈÕ√—ß¢ÕßÀ≈Õ¥≈¡ ¡’Õ“°“√

·≈–Õ“°“√· ¥ß¢ÕßÀ≈Õ¥≈¡µ’∫ √ à«¡°—∫¡’¿“«–À≈Õ¥≈¡
‰«µàÕµ—«°√–µÿâπÕ¬à“ßº‘¥ª°µ‘ °“√¥”‡π‘π‚√§¢ÕßÀ◊¥π—Èπ¡’
°“√·ª√º—πµ≈Õ¥ ¥—ßπ—Èπ°“√¥Ÿ·≈ºŸâªÉ«¬À◊¥ ( ÷́Ëß‡ªìπ‚√§‡√◊ÈÕ√—ß)
®”‡ªìπµâÕß§√Õ∫§≈ÿ¡∂÷ß°“√¥Ÿ·≈ºŸâªÉ«¬„π¿“«–À◊¥°”‡√‘∫
‡©’¬∫æ≈ —π∑’ËÕ“®®–‡°‘¥¢÷Èπ (asthma exacerbation) ´÷Ëß∂◊Õ
‡ªìπÕß§åª√–°Õ∫æ◊Èπ∞“π 1 „π 5 µ“¡∑ ’ËÕâ“ß„π Global Ini-
tiative for Asthma (GINA) guideline  ¢Õß NHLBI ·≈–
WHO ∑’Ë‰¥â¡’°“√π”‰ª„™â·æ√ àÀ≈“¬∑ —Ë«‚≈° √«¡∑ —Èß„π
ª√–‡∑»‰∑¬1

À◊¥‡©’¬∫æ≈ —π ∂◊Õ‡ªìπÀπ ÷Ëß„π‚√§∑ ’Ë¡’°“√‡¢â“√—∫°“√√ —°…“
∑’ËÀâÕß©ÿ°‡©‘π∫ àÕ¬ ∑ —Èß„πª√–‡∑»‰∑¬·≈–µà“ßª√–‡∑»2,3

πÕ°‡Àπ◊Õ®“° acute stroke ·≈– acute coronary
syndrome ¢âÕ¡Ÿ≈¢Õß‚√ßæ¬“∫“≈√“¡“∏‘∫¥’æ∫«à“ ®”π«π
ºŸâªÉ«¬‚√§À◊¥∑ ’Ë‡¢â“√—°…“∑’ËÀâÕß©ÿ°‡©‘πæ∫«à“‰¡à‰¥â≈¥≈ß µ—Èß·µà
ªï æ.». 2545-2549 ‚¥¬¡’®”π«π‡©≈ ’Ë¬ 500-600 √“¬µàÕªï
‚¥¬  Ÿß¢÷Èπ„π™à«ß√–À«à“ß√Õ¬µàÕ√–À«à“ßƒ¥ŸΩπ·≈–ƒ¥ŸÀπ“«
§◊Õ‡¥◊Õπ ‘ßÀ“§¡®π∂÷ßµÿ≈“§¡  Õ¥§≈âÕß°—∫°“√ ”√«®„π
√–¥—∫ª√–‡∑»4 ∑ ’Ëæ∫«à“¡’ºŸâªÉ«¬À◊¥„πª√–‡∑»‰∑¬ª√–¡“≥
√âÕ¬≈– 20 ®”‡ªìπµâÕß‡¢â“√—∫°“√√—°…“∑’ËÀâÕß©ÿ°‡©‘π„π√Õ∫ 1
ªï∑’Ëºà“π¡“5 ·≈–æ∫«à“§à“„™â®à“¬„πºŸâªÉ«¬‚√§À ◊¥∑ ’Ë‡¢â“√—∫°“√
√—°…“„π‚√ßæ¬“∫“≈ ‚¥¬‡©æ“–ÀÕºŸâªÉ«¬«‘°ƒµ 1 §√ —Èß
π —Èπ Ÿß¡“° ®π‡ª√’¬∫‰¥â«à“ “¡“√∂„™â´◊ÈÕ¬“„π°“√√—°…“‚√§
À◊¥‰¥â∑ —Èßªï

°“√√ —°…“ºŸâªÉ«¬À ◊¥‡©’¬∫æ≈ —ππ—Èπ ‡√ ‘Ë¡µ—Èß·µà°“√¥Ÿ·≈
µπ‡Õß‡∫◊ÈÕßµâπ°àÕπ¡“‚√ßæ¬“∫“≈ (‡¡ ◊ËÕºŸâªÉ«¬‡√‘Ë¡¡’Õ“°“√
¢Õß‚√§‡ª≈ ’Ë¬π·ª≈ß) °“√¥Ÿ·≈∑’ ËÀâÕß©ÿ°‡©‘π ·≈–°“√¥Ÿ·≈ºŸâ
ªÉ«¬‡¡ ◊ËÕ√—∫°“√√ —°…“‡ªìπºŸâªÉ«¬„π √«¡∑—Èß°√≥ ’∑’Ë√ —∫ºŸâªÉ«¬‰«â
„πÀÕºŸâªÉ«¬«‘°ƒµ °“√¥Ÿ·≈∑ ’ËÀâÕß©ÿ°‡©‘ππ—Èπ‡ªìπÀ—«„® ”§—≠
∑’Ë ÿ¥¢Õß°“√¥Ÿ·≈ºŸâªÉ«¬À ◊¥‡©’¬∫æ≈ —π ∂â“ºŸâªÉ«¬‰¥â√—∫°“√
√ —°…“∑’Ë‡À¡“– ¡ ·≈–√«¥‡√ Á« °Á “¡“√∂≈¥Õ—µ√“°“√πÕπ‚√ß
æ¬“∫“≈ Õ—µ√“°“√°≈ —∫‡ªìπ´È”À≈ —ß®“°®”Àπ à“¬ÕÕ°®“°‚√ß
æ¬“∫“≈ Õ—µ√“°“√‡  ’¬™’«‘µ ·≈–¿“«–·∑√° ấÕπ¢Õß‚√§À ◊¥
‡©’¬∫æ≈ —π‰¥â

æ¬“∏ ‘ √’√«‘∑¬“¢Õß‚√§À◊¥‡©’¬∫æ≈—π
À◊¥°”‡√ ‘∫‡©’¬∫æ≈—ππ—Èπ‡°‘¥‰¥â®“°°“√∂Ÿ°°√–µÿâπ ¥â«¬

ªí®®—¬µà“ß Ê ‰¡à«à“®–‡ªìπ  “√°àÕ¿Ÿ¡‘·æâ∑—Èß„π·≈–πÕ°
§√ —«‡√◊Õπ √«¡∑—Èß°“√µ‘¥‡™◊ÈÕ∑“ß‡¥‘πÀ“¬„® ∑”„Àâ‡°‘¥°“√
Õ—°‡ ∫¢ÕßÀ≈Õ¥≈¡ (airway inflammation) À√◊Õ°“√µ’∫
¢ÕßÀ≈Õ¥≈¡ (bronchospasm) µ“¡¡“ æ¬“∏‘ √ ’√«‘∑¬“
¢ÕßºŸâªÉ«¬À◊¥°”‡√‘∫‡©’¬∫æ≈—ππ—Èπª√–°Õ∫‰ª¥â«¬≈—°…≥–∑’Ë
 ”§—≠ 3 Õ¬à“ß§◊Õ6 (√Ÿª∑’Ë 1)

1. °≈ â“¡‡π◊ÈÕ‡√’¬∫¢ÕßÀ≈Õ¥≈¡¡’°“√À¥µ—« (bronchial
smooth muscle contraction)

2. ‡¬ ◊ËÕ∫ÿÀ≈Õ¥≈¡∫«¡ (bronchial mucosal edema)
3. ¡’‡ ¡À–À√◊Õ‡¡ ◊Õ°Õÿ¥À≈Õ¥≈¡ (mucus plugging)

√—∫‰«âµ’æ‘¡æå‡¡◊ËÕ«—π∑’Ë 26 ¡’π“§¡ 2551
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°“√¥Ÿ·≈ºŸâªÉ«¬À◊¥‡©’¬∫æ≈—π∑’ËÀâÕß©ÿ°‡©‘π

‡¡◊ËÕºŸâªÉ«¬À◊¥ —¡º—  ‘Ëß°√–µÿâπ ‰¡à«à“®–‡ªìπ∑“ß°“√
À“¬„® À√◊Õ°“√√—∫ª√–∑“π ®–°√–µÿâπ„Àâ‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ B
lymphocyte À≈ —Ëß IgE ‰ª‡°“–∑ ’Ëµ—«√—∫∑’Ëº‘« mast cell ®–
 àßº≈„Àâ mast cell ·µ°µ—« ·≈–¡’°“√ª≈àÕ¬ mediators
À√◊Õ “√∑ ’Ë‡°’Ë¬«¢âÕß°—∫°“√Õ—°‡ ∫ ‡™àπ histamine À√◊Õ
leukotrienes ÕÕ°¡“ (mast cell degranulation) ∑”„Àâ‡°‘¥

À≈Õ¥≈¡µ’∫‡©’¬∫æ≈—π √«¡∑—Èß‡¬◊ËÕ∫ÿÀ≈Õ¥≈¡∫«¡ ·≈– “√
πÈ”√—Ë«ÕÕ°¡“®“°À≈Õ¥‡≈◊Õ¥¡“°¢÷Èπ„π∑ —π∑ ’ ‡√’¬°«à“ acute
phase reaction À≈—ß®“°π—Èπ®–¡’°“√°√–µÿâπ‡¡Á¥‡≈◊Õ¥¢“«
eosinophil √«¡∑ —Èß¡’°“√À≈—Ëß “√ inflammatory cytokines
Õ◊ËπÊ ∑”„ÀâÀ≈Õ≈¥≈¡µ’∫„πÕ’° 6-8 ™—Ë«‚¡ß∂—¥¡“ ‡√ ’¬°«à“
late phase reaction6 ¥—ß√Ÿª∑’Ë 2

√Ÿª∑’Ë 1 °≈‰°¢Õß°“√°”‡√‘∫¢ÕßÀ ◊¥‡©’¬∫æ≈—π ®“°°≈â“¡‡π◊ÈÕ‡√ ’¬∫¢ÕßÀ≈Õ¥≈¡À¥µ—« ‡¬ ◊ËÕ∫ÿÀ≈Õ¥≈¡∫«¡ ·≈–°“√Õÿ¥¢Õß‡ ¡À–
„πÀ≈Õ¥≈¡6

√Ÿª∑’Ë 2  °“√‡°‘¥ acute phase ·≈– late phase reaction „πºŸâªÉ«¬À◊¥°”‡√‘∫‡©’¬∫æ≈—π6



          ∏’√–»—°¥‘Ï ·°â«Õ¡µ«ß»å «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ266

°“√µ’∫¢ÕßÀ≈Õ¥≈¡ ®–∑”„Àâ‡°‘¥¿“«–æ√àÕß
ÕÕ° ‘́‡®π„π‡≈◊Õ¥ (hypoxemia) Õ—π‡π◊ËÕß¡“®“°§«“¡‰¡à
 ¡¥ÿ≈√–À«à“ßª√‘¡“≥Õ“°“»∑’Ëºà“π‡¢â“¡“‡æ◊ËÕ·≈°‡ª≈’Ë¬π°ä“´
„π∂ÿß≈¡ ·≈–ª√‘¡“≥‡≈◊Õ¥∑’Ë¡“¬—ß∂ÿß≈¡∑’Ë‡√’¬°«à“ ventilation
and perfusion mismatch (V/Q mismatch) ·≈–¿“«–
æ√àÕßÕÕ°´‘‡®ππ’È °√–µÿâπµ—«√—∫ carotid body ∑’Ë‰«µàÕ
°“√¢“¥ÕÕ°´‘‡®π ∑”„ÀâºŸâªÉ«¬À“¬„®‡√ Á«¢÷Èπ ·≈–‡°‘¥¿“«–
respiratory alkalosis µ“¡¡“ „πºŸâªÉ«¬∑ ’Ë¡’°“√µ’∫¢Õß
À≈Õ¥≈¡Õ¬à“ß√ÿπ·√ß‡ªìπ‡«≈“π“π ®π°≈â“¡‡π◊ÈÕ°“√À“¬„®
‡°‘¥¿“«–≈ â“ (respiratory muscle fatigue) ®–‡°‘¥¿“«–

alveolar hypoventilation ¡’°“√§—Ëß¢Õß§“√ å∫Õπ‰¥ÕÕ°‰´¥å
(CO2) ·≈–‡°‘¥¿“«– respiratory acidosis ·∑π πÕ°®“°π ’È
°“√æ√àÕßÕÕ° ‘́‡®π‡ªìπ‡«≈“π“π ®π√à“ß°“¬¡’°“√ —π¥“ª
æ≈—ßß“π®“°°√–∫«π°“√‰¡àæ÷Ëßæ“ÕÕ° ‘́‡®π (anaerobic
metabolism) ®–∑”„Àâ‰¥â lactic acid ‡ªìπº≈≈—æ∏ å  àßº≈„Àâ
‡°‘¥¿“«– metabolic acidosis µ“¡¡“ ‡Àµÿ°“√≥ å‡À≈ à“π’È
¡—°®–æ∫„πºŸâªÉ«¬∑’Ë¡’Õ“°“√√ ÿπ·√ß¡“° ·≈–  —¡æ—π∏ å°—∫
æ¬“°√≥ å‚√§∑ ’Ë‰¡à¥’7 °≈‰°æ¬“∏ ‘ √ ’√«‘∑¬“¢ÕßÀ ◊¥°”‡√ ‘∫
‡©’¬∫æ≈—π· ¥ß‰¥â¥—ßµ“√“ß∑’Ë 1

°“√«‘π‘®©—¬À◊¥°”‡√‘∫‡©’¬∫æ≈—π (ª√–«—µ‘µ√«®
√à“ß°“¬ ·≈–°“√ ◊∫§âπ∑“ßÀâÕßªØ‘∫—µ‘°“√)

ª√–«—µ‘
À◊¥°”‡√ ‘∫‡©’¬∫æ≈ —π À¡“¬∂ ÷ß°“√∑ ’Ë‚√§À ◊¥¡’°“√

¥”‡π ‘π‚√§∑ ’Ë‡≈«≈ß‰ª®“°‡¥‘¡ √à«¡°—∫¡’À≈ —°∞“π°“√≈¥≈ß
¢Õß ¡√√∂¿“æªÕ¥1 Õ“®‡°‘¥‰¥â®“°ºŸâªÉ«¬‚√§À ◊¥ —¡º— °—∫
 “√ À√◊Õ ‘Ëß°√–µÿâπ ∑”„Àâ‡°‘¥À≈Õ¥≈¡µ’∫‡©’¬∫æ≈ —π ·µà
ºŸâªÉ«¬∫“ß√“¬∑’Ë¡’ ¡√√∂¿“æªÕ¥µË”Õ¬Ÿà·≈â«Õ“®‡°‘¥°“√
°”‡√ ‘∫‰¥â‚¥¬‰¡à¡’°“√  —¡º— °—∫  ‘Ëß°√–µÿâπ ¥—ßπ —Èπ®÷ß·∫ àß‚√§
À◊¥°”‡√‘∫‡©’¬∫æ≈ —π‡ªìπ 2 °≈ÿà¡µ“¡°“√¥”‡π ‘π‚√§‰¥â¥—ßπ’È8, 9
(µ“√“ß∑’Ë 2)

1. Acute onset arrival
æ∫„πºŸâªÉ«¬‚√§À◊¥∑’Ë§«∫§ÿ¡Õ“°“√¢Õß‚√§‰¥â¥’Õ¬Ÿà‡¥‘¡

‡¡◊ËÕ —¡º— °—∫ ‘Ëß°√–µÿâπ ∑”„Àâ‡°‘¥À≈Õ¥≈¡µ’∫‡©’¬∫æ≈—π ºŸâªÉ«¬

¡—°®–¡’Õ“°“√°àÕπ¡“‚√ßæ¬“∫“≈  —Èπ Ê ¿“¬„π√–¬–‡«≈“ 3
™—Ë«‚¡ß¡’Õ“°“√·≈–Õ“°“√· ¥ß¢Õß‚√§∑ ’Ë√ ÿπ·√ß¡“° Õ¬à“ß‰√
°Áµ“¡ ºŸâªÉ«¬°≈ ÿà¡π’È¡—°µÕ∫ πÕßµàÕ°“√√ —°…“Õ¬à“ß√«¥‡√ Á«
„π‡ ¡À–·≈–‡¬◊ËÕ∫ÿÀ≈Õ¥≈¡¢ÕßºŸâªÉ«¬®–æ∫‡¡Á¥‡≈◊Õ¥¢“«™π ‘¥
neutrophil ‡¥àπ°«à“ eosinophil10

2. Slow onset arrival
æ∫„πºŸâªÉ«¬∑ ’Ë‡¥‘¡‚√§À ◊¥π—Èπ‰¡à “¡“√∂§«∫§ÿ¡„Àâ ß∫

¡—°®–¡’ ¡√√∂¿“æªÕ¥Õ¬Ÿà„π‡°≥±åµË” ¡’Õ“°“√¢Õß‚√§À ◊¥
µ≈Õ¥‡«≈“ µâÕß„™â¬“æàπ¢¬“¬À≈Õ¥≈¡∫√√‡∑“Õ“°“√¢Õß
‚√§‡ªìπª√–®” æ√âÕ¡∑’Ë®–‡°‘¥°“√°”‡√ ‘∫‡©’¬∫æ≈—π‰¥âµ≈Õ¥‡«≈“
ºŸâªÉ«¬°≈ÿà¡π’È¡—°®–¡’Õ“°“√°àÕπ¡“‚√ßæ¬“∫“≈π“π ¡’Õ“°“√
¢ÕßÀ≈Õ¥≈¡µ’∫∑’Ë‰¡à√ÿπ·√ß ·µàµÕ∫ πÕßµàÕ°“√√ —°…“™â“
°«à“°≈ÿà¡·√°  à«π¡“°µâÕß√ —∫‰«â√ —°…“„π‚√ßæ¬“∫“≈ „π
‡ ¡À–¢ÕßºŸâªÉ«¬°≈ÿà¡π’È®–æ∫‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ eosinophil
‡ªìπ®”π«π¡“°10

µ“√“ß∑’Ë 1  æ¬“∏‘ √’√«‘∑¬“¢ÕßÀ◊¥°”‡√‘∫‡©’¬∫æ≈—π

(V/Q mismatch)

. .

. .
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°“√¥Ÿ·≈ºŸâªÉ«¬À◊¥‡©’¬∫æ≈—π∑’ËÀâÕß©ÿ°‡©‘π

ª√–«—µ‘∑ ’Ë∫àß«à“ºŸâªÉ«¬‚√§À◊¥°”‡√‘∫‡©’¬∫æ≈—π¡’‚Õ°“ 
‡ ’¬™’«‘µ Ÿß ‰¥â·°à

1. ¡’ª√–«—µ‘°“√‡°‘¥À◊¥°”‡√ ‘∫‡©’¬∫æ≈ —π∑’Ë√ÿπ·√ß„πÕ¥’µ
‡™àπ µâÕß„ à∑ àÕ™à«¬À“¬„® À√◊Õ‡¢â“√—∫°“√√ —°…“„πÀÕºŸâªÉ«¬
«‘°ƒµ ºŸâªÉ«¬¥—ß°≈à“«¡’‚Õ°“ ‡ ’¬™’«‘µ®“°À◊¥‡æ‘Ë¡¢÷Èπ‡ªìπ 30
‡∑à“

2. ª√–«—µ‘√–¬–‡«≈“∑ ’ËÀÕ∫°àÕπ¡“‚√ßæ¬“∫“≈‡ªìπ
‡«≈“π“π

3. ª√–«—µ‘∑’ËºŸâªÉ«¬‡¢â“√ —∫°“√√—°…“∑’ËÀâÕß©ÿ°‡©‘π‡¡◊ËÕ
‰¡àπ“π¡“π ’È

4. ª√–«—µ‘¬“∑’Ë„™â√—°…“À◊¥ ‡™àπ ¬“∑’Ë„™â§«∫§ÿ¡‚√§
¡’®”π«π¡“° À√◊ÕµâÕß„™â¬“æàπ¢¬“¬À≈Õ¥≈¡∫ àÕ¬ Ê

Type I exacerbation Type II exacerbation
Slow progression Sudden  progression

≈—°…≥–Õ“°“√À ◊¥°”‡√‘∫¡—°®–§àÕ¬‡ªìπ§àÕ¬‰ª Õ“°“√À ◊¥°”‡√‘∫¡—°®–‡ªìπ¢÷Èπ¡“∑ —π∑’ √ ÿπ·√ß ∫“ß™ ◊ËÕ‡√ ’¬°«à“
brittle asthma À√◊Õ hyperacute asthma

ºŸâªÉ«¬¡—°®–¡’Õ“°“√§àÕ¬Ê ‡≈«≈ß ‚¥¬¡“°‡°‘π 6 ™—Ë«‚¡ß ¡’Õ“°“√‡°‘¥¢÷Èπ∑—π∑’ ¡—°®–¡“‚√ßæ¬“∫“≈¿“¬„π‡«≈“ 6 ™—Ë«‚¡ß
∫“ß§√ —Èßπ“π‡ªìπ«—π À√◊Õ‡ªìπ —ª¥“Àå
æ∫„π√âÕ¬≈– 80-90 ¢ÕßºŸâªÉ«¬À◊¥∑’Ë¡“∑’ËÀâÕß©ÿ°‡©‘π æ∫‡æ’¬ß√ âÕ¬≈– 20 ¢ÕßºŸâªÉ«¬À◊¥∑’Ë¡“ÀâÕß©ÿ°‡©‘π
æ∫ à«π¡“°‡ªìπºŸâÀ≠‘ß æ∫ à«π¡“°‡ªìπºŸâ™“¬
  à«π¡“°¢Õß°“√°”‡√ ‘∫‡°‘¥µ“¡À≈ —ß°“√µ‘¥‡™◊ÈÕ„π√–∫∫  à«π¡“°¢Õß°“√°”‡√ ‘∫‡°‘¥®“°°“√  —¡º—  “√°àÕ¿Ÿ¡‘·æâ
∑“ß‡¥‘πÀ“¬„® À√◊Õ‡°‘¥®“°°“√‡ª≈ ’Ë¬π·ª≈ß∑“ßÕ“√¡≥ å
Õ“°“√¡—°‰¡à√ÿπ·√ß¢≥–∑ ’ Ë¡“æ∫·æ∑¬å Õ“°“√¡—°®–√ ÿπ·√ß¡“°¢≥–∑ ’Ë¡“æ∫·æ∑¬å
µÕ∫ πÕßµàÕ°“√√—°…“™â“°«à“ ·≈–Õ—µ√“°“√∂Ÿ°√—∫‰«â√ —°…“ µÕ∫ πÕßµàÕ°“√√ —°…“‰¥âÕ¬à“ß√«¥‡√ Á« ·≈–‰¡à§àÕ¬
„π‚√ßæ¬“∫“≈ Ÿß°«à“ ‰¥â√—∫‰«â„π‚√ßæ¬“∫“≈
°≈‰°°“√‡°‘¥°”‡√‘∫‡ªìπ®“°À≈Õ¥≈¡Õ—°‡ ∫ °≈‰°°“√‡°‘¥‚√§‡ªìπ®“°À≈Õ¥≈¡µ’∫ (bronchospastic
(airway inflammation mechanism) mechanism)

µ“√“ß∑’Ë 2  · ¥ß°“√‡ª√ ’¬∫‡∑’¬∫≈—°…≥–∑“ß‡«™°√√¡¢ÕßºŸâªÉ«¬À◊¥°”‡√‘∫™π‘¥ slow onset arrival ·≈– sudden onset arrival

°“√µ√«®√à“ß°“¬·≈–°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√
ºŸâªÉ«¬À ◊¥°”‡√ ‘∫∑’Ë¡“ÀâÕß©ÿ°‡©‘π®–¡’°“√À“¬„®‡√ Á«

·≈–™’æ®√∑’Ë ‡µâπ‡√Á« °“√µ√«®øíßªÕ¥‰¥â expiratory
wheezing Õ—π∫àß∂÷ß°“√µ’∫¢ÕßÀ≈Õ¥≈¡π —ÈπÕ“®‰¡àæ∫‡ ’¬ß
„π°√≥ ’∑ ’ËÀ ◊¥°”‡√ ‘∫√ ÿπ·√ß ·µàÕ“®æ∫«à“‰¡à¡’≈¡‡¢â“ªÕ¥„π™à«ß
À“¬„®‡¢â“ (poor air entry) ·∑π À√◊Õµ√«®æ∫Õ“°“√
· ¥ß¢Õß°“√À“¬„®≈ â¡‡À≈« (impending respiratory
failure) ‰¥â·°à ºŸâªÉ«¬„™â accessory muscle „π°“√À“¬„®
ºŸâªÉ«¬¡’ paradoxical respiration §◊Õ°“√À“¬„®‡¢â“·≈â«·∑π∑’Ë
Àπ â“∑ âÕß®–ªÉÕß®“°°“√‡§≈◊ËÕπ∑’Ë≈ß¢Õß°–∫—ß≈¡ Àπâ“∑âÕß

°≈—∫·ø∫≈ß·∑π °“√∑’ËºŸâªÉ«¬‰¡à “¡“√∂æŸ¥®π§√∫ª√–‚¬§
À√◊ÕºŸâªÉ«¬‰¡à “¡“√∂πÕπ√“∫‰¥â À√◊Õæ∫«à“´÷¡„π°√≥ ’∑’Ë¡’
°“√§—Ëß¢Õß CO2 „πºŸâªÉ«¬∑’Ë¡’°“√µ’∫¢ÕßÀ≈Õ¥≈¡Õ¬à“ß
√ÿπ·√ß11 Õ“®µ√«®æ∫¿“«–·∑√° ấÕπ‰¥â ‡™àπ subcutaneous
emphysema À√◊Õ pneumothorax ‡ªìπµâπ

°“√µ√«®√ à“ß°“¬Õ◊Ëπ Ê ∑’ËÕ“®æ∫‰¥â ‡™àπ °“√µ√«®
æ∫«à“¡’ pulsus paradoxus §◊Õ§«“¡¥—π‚≈À‘µ∑ ’Ëµà“ß°—π
„π™à«ßÀ“¬„®‡¢â“ ·≈–À“¬„®ÕÕ°∑ ’Ë¡“°°«à“ 10 mmHg π—Èπ
∫àß™’È«à“°“√°”‡√‘∫√ÿπ·√ß ·µà„π∑“ßªØ‘∫—µ‘π—Èπ‰¡à “¡“√∂
∑”‰¥â –¥«°„π¢≥–∑ ’ËºŸâªÉ«¬°”≈ —ßÀÕ∫ ·≈–‰¡à·π–π”„Àâ∑”12
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Õ¬à“ß‰√°Áµ“¡ ‡π◊ËÕß®“°°“√µ√«®æ∫ wheezing π —Èπ
‰¡à®”‡æ“–°—∫§«“¡√ÿπ·√ß¢ÕßÀ≈Õ¥≈¡µ’∫ ®÷ß®”‡ªìπµâÕß¡’
°“√ª√–‡¡‘πº≈°“√√ —°…“∑ ’Ë “¡“√∂«—¥‰¥â™—¥‡®π (objective
measurement) §◊Õ°“√«—¥ peak expiratory flow rate (PEFR)

‚¥¬‡§√◊ËÕß¡ ◊Õ peak flow meter ´÷Ëß “¡“√∂µ√«®‰¥âßà“¬
 “¡“√∂ª√–‡¡‘π´È”‡æ ◊ËÕµ‘¥µ“¡«à“ ºŸâªÉ«¬¡’°“√µÕ∫ πÕßµàÕ°“√
√ —°…“À√◊Õ‰¡à  ¡§«√®–®”Àπà“¬°≈—∫∫â“π À√◊Õ®”‡ªìπµâÕß
‡¢â“√ —∫°“√√—°…“‡ªìπºŸâªÉ«¬„π1

      °“√µ√«®∑“ßÀâÕßªØ‘∫ —µ‘°“√Õ◊Ëπ Ê ‡™àπ °“√µ√«®
arterial blood gas (ABG) π —Èπ à«π¡“°®–æ∫«à“¡’¿“«–
hypoxemia Õ—π‡°‘¥®“° ventilation perfusion mismatch
∑’Ë‰¥â°≈à“«‰ª„π‡∫◊ÈÕßµâπ  à«π§«“¡º‘¥ª°µ‘¢Õß¿“«–°√¥
¥à“ß„π‡≈◊Õ¥ (acid base abnormalities) ∑ ’ËÕ“®µ√«®æ∫
‰¥âπ—Èπ¢÷Èπ°—∫√–¬–¢Õß‚√§ Õ“®æ∫¿“«– respiratory
alkalosis „π√–¬–·√°¢Õß°“√¥”‡π‘π‚√§®π∂÷ß metabolic

√Ÿª∑’Ë 3 · ¥ß°“√ª√–‡¡‘π§à“ PEFR ‡∑ ’¬∫°—∫§à“¡“µ√∞“π (predicted value) °—∫ª√–™“°√ª°µ‘ ∑’Ë‡™◊ÈÕ™“µ‘ ‡æ» ‡¥’¬«°—π Õ“¬ÿ
·≈–§«“¡ Ÿß‡∑à“°—π

acidosis ®“°°“√§—Ëß¢Õß lactate ‡π◊ËÕß®“°¿“«–æ√àÕßÕÕ° ‘́‡®π
„π‡≈◊Õ¥ Õ¬à“ß‰√°Áµ“¡ °“√µ√«® ABG  π —Èπ‰¡à‰¥â∑”‡ªìπ
ª√–®”„π°“√¥Ÿ·≈ºŸâªÉ«¬À ◊¥∑ ’ËÀâÕß©ÿ°‡©‘π ‡π◊ËÕß®“° “¡“√∂
«—¥√–¥—∫ oxygen saturation ¥â«¬  pulse oximeter ´÷Ëß‡ªìπ
non-invasive measurment ¥—ßπ—Èπ ABG Õ“®®–∑”„π°√≥ ’∑’Ë
ºŸâªÉ«¬¡’°“√¥”‡π ‘π‚√§∑ ’Ë‡≈«≈ß À√◊Õ¡’§à“ PEFR ∑’ËµË”°«à“ 40%
¢Õß§à“ª°µ‘11 (√ Ÿª∑’Ë 4)

√Ÿª∑’Ë 4  °“√°√–®“¬¢Õß√–¥—∫ PaO2 ·≈– PaCO2 ∑’Ë‰¥â®“°°“√‡®“–‡≈◊Õ¥µ√«® ABG „πºŸâªÉ«¬À◊¥‡©’¬∫æ≈—π
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°“√¥Ÿ·≈ºŸâªÉ«¬À◊¥‡©’¬∫æ≈—π∑’ËÀâÕß©ÿ°‡©‘π

°“√µ√«®¿“æ√—ß ’∑√«ßÕ° „πºŸâªÉ«¬‚√§À◊¥∑’ËÀâÕß
©ÿ°‡©‘ππ—Èπ‰¡à·π–π”„Àâ∑”‡ªìπª√–®” ¬°‡«âπ„π°√≥’∑’ËºŸâªÉ«¬
‰¡àµÕ∫ πÕßµàÕ°“√√—°…“‡∑à“∑’Ë§«√ ‚¥¬Õ“®‡°‘¥®“°‚√§∑’Ë
æ∫√à«¡‡™àπªÕ¥Õ—°‡ ∫‡©’¬∫æ≈—π À√◊Õ ß —¬«à“‡°‘¥¿“«–
·∑√°´âÕπ ‡™àπ pneumothorax À√◊Õ pneumomediastinum
‡ªìπµâπ Õ¬à“ß‰√°Áµ“¡¿“æ√—ß ’∑√«ßÕ° Õ“®æ‘®“√≥“ àßµ√«®
„π√“¬∑ ’ËÕ“°“√√ ÿπ·√ß¡“°·≈–µâÕß„Àâ‡¢â“√—∫°“√√ —°…“„π
‚√ßæ¬“∫“≈11, 13

°“√ª√–‡¡‘π§«“¡√ÿπ·√ß¢Õß‚√§
°“√ª√–‡¡‘π§«“¡√ÿπ·√ß¢ÕßÀ ◊¥‡©’¬∫æ≈—ππ—Èπ  “¡“√∂

„™â§–·ππ§«“¡√ÿπ·√ß (severity score) ∑’Ë‰¥â®“°°“√„™â
≈—°…≥–∑“ß§≈ ‘π‘°À≈“¬ Ê Õ¬à“ßª√–°Õ∫°—π ‡™àπ Õ—µ√“
°“√‡µâπ¢Õß™’æ®√ Õ—µ√“°“√À“¬„® ≈ —°…≥–¢Õß wheezing
∑’Ëøíß‰¥â °“√„™â accessory muscle „π°“√À“¬„® °“√‰¡à
 “¡“√∂æŸ¥®π§√∫ª√–‚¬§ ‡ªìπµâπ  Õ¬à“ß‰√°Áµ“¡ ºŸâªÉ«¬
À◊¥‡©’¬∫æ≈—π„πºŸâ„À≠à °“√µ√«® PEFR À≈ —ß®“°æàπ¬“
 “¡“√∂∑ ’Ë®–∑”‰¥âßà“¬·≈– –¥«°„π∑“ßªØ‘∫—µ‘ ∑—Èßπ ’È GINA
guideline ‰¥âπ” PEFR ¡“™à«¬„π°“√ª√–‡¡‘πº≈°“√√—°…“
¥—ßµ“√“ß∑’Ë 31, 12

µ“√“ß∑ ’Ë 3  °“√ª√–‡¡‘π§«“¡√ÿπ·√ß¢ÕßÀ◊¥‡©’¬∫æ≈—πµ“¡ GINA guideline 2006
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Õ¬à“ß‰√°Áµ“¡ §à“ PEFR π —ÈππÕ°®“°®–¡’§«“¡
 —¡æ—π∏å°—∫§«“¡√ ÿπ·√ß¢Õß‚√§ ·≈– “¡“√∂„™â„π°“√µ‘¥

√Ÿª∑’Ë 5  ·π«∑“ß°“√¥Ÿ·≈ºŸâªÉ«¬À◊¥‡©’¬∫æ≈—πµ“¡ GINA guideline 20061

µ“¡º≈°“√√ —°…“·≈ â« ¬—ß “¡“√∂„™â„π°“√ª√–‡¡‘π«à“ºŸâªÉ«¬
√“¬„¥ ¡§«√„Àâ°“√®”Àπà“¬°≈—∫ À√◊Õ√—∫‰«â„π‚√ßæ¬“∫“≈
(√Ÿª∑’Ë 5)
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°“√¥Ÿ·≈ºŸâªÉ«¬À◊¥‡©’¬∫æ≈—π∑’ËÀâÕß©ÿ°‡©‘π

¬“∑’Ë„™â„π°“√√—°…“À◊¥°”‡√‘∫‡©’¬∫æ≈—πª√–°Õ∫¥â«¬1, 11

1. °“√∫”∫ —¥¥â«¬ÕÕ° ‘́‡®π
2. °“√„Àâ¬“æàπ¢¬“¬À≈Õ¥≈¡∑’ËÕÕ°ƒ∑∏‘Ï‡√Á«
3. °“√„Àâ¬“§Õ√åµ‘‚§ µ’√Õ¬¥å
4. ¬“Õ ◊Ëπ Ê ∑’Ë„™â‡ªìπ¬“‡ √ ‘¡

°“√∫”∫—¥¥â«¬ÕÕ°´‘‡®π (oxygen therapy)
°≈‰°„π°“√‡°‘¥¿“«–æ√ àÕßÕÕ°´‘‡®π„πºŸâªÉ«¬‚√§À ◊¥

‡°‘¥®“°¿“«– V/Q mismatch ´÷Ëß¡—°®–·°â‰¢‰¥âßà“¬¥â«¬
°“√„ÀâÕÕ° ‘́‡®π ́ ÷Ëß°“√„ÀâÕÕ°´‘‡®π„π√–¥—∫§«“¡‡¢â¡¢âπ Ÿß„π
ºŸâªÉ«¬À◊¥‡©’¬∫æ≈ —ππ—Èπ¡—°‰¡à¡’º≈µàÕ°“√À“¬„® (ventilation)

µà“ß®“°„πºŸâªÉ«¬‚√§∂ ÿß≈¡‚ªÉßæÕß∑ ’Ë¡’°“√§—Ëß¢Õß§“√ å∫Õπ-
‰¥ÕÕ°‰´¥å‡√◊ÈÕ√—ß ¥—ßπ —ÈπÕÕ°´‘‡®π®÷ß∂◊Õ‡ªìπ¬“µ—«·√°∑ ’ËµâÕß„Àâ
„πºŸâªÉ«¬À◊¥°”‡√‘∫‡©’¬∫æ≈—π11

°“√∫”∫—¥¥â«¬ÕÕ° ‘́‡®π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ Ÿß Õ“®µâÕß
„Àâ§«“¡√–¡—¥√–«—ß„πºŸâªÉ«¬‚√§À◊¥°”‡√‘∫∑’Ë¡’√–¥—∫§“√å∫Õπ-
‰¥ÕÕ°‰´¥å§—Ëßµ—Èß·µà‡√‘Ë¡µâπ ‡æ√“–Õ“®∑”„Àâ√–¥—∫¢Õß§“√å∫Õπ-
‰¥ÕÕ°‰´¥å Ÿß¢÷Èπ°«à“‡¥‘¡ (CO2 narcosis) ®π‡ªìπÕ—πµ√“¬‰¥â

14

 ‘Ë ß∑’Ë§«√√–«—ß„πºŸâªÉ«¬‚√§À ◊¥∑’Ë¬—ß¡’¿“«–æ√ àÕß
ÕÕ° ‘́‡®π ·¡â«à“®–‰¥â√—∫°“√∫”∫—¥¥â«¬ÕÕ°´‘‡®π µâÕß§”π ÷ß
«à“ ºŸâªÉ«¬Õ“®¡’‚√§√ à«¡ ‡™àπ ªÕ¥Õ—°‡ ∫ À√◊Õ¿“«–·∑√°´âÕπ
‡™àπ pneumothorax ‡ªìπµâπ9

√Ÿª∑’Ë 6 · ¥ß√–¥—∫¢Õß§“√å∫Õπ‰¥ÕÕ°‰´¥å„π‡≈◊Õ¥ (PaCO2) °àÕπ ·≈–À≈—ß®“°°“√„ÀâÕÕ° ‘́‡®π∑ ’Ë√–¥—∫§«“¡‡¢â¡¢âπµË” (28%)
·≈– Ÿß (100%) „πºŸâªÉ«¬À◊¥°”‡√ ‘∫‡©’¬∫æ≈ —πæ∫«à“√–¥—∫ PaCO2 À≈—ß®“°„ÀâÕÕ° ‘́‡®π§«“¡‡¢â¡¢âπ 100%   Ÿß¢÷ÈπÕ¬à“ß√«¥‡√Á«
„πºŸâªÉ«¬∑’Ë√–¥—∫ PaCO2  Ÿß°«à“ 40 mmHg

·π–π”„Àâ§«“¡™◊Èπ (humidification) √ à«¡¥â«¬‡ ¡Õ
„π°“√∫√‘À“√ÕÕ° ‘́‡®π„πºŸâªÉ«¬À ◊¥°”‡√ ‘∫‡©’¬∫æ≈ —π‡π◊ËÕß®“°
°“√∑ ’ËÀ“¬„®¥â«¬Õ“°“»∑ ’Ë·Àâßπ—Èπ “¡“√∂°√–µÿâπ„Àâ‡°‘¥À≈Õ¥≈¡
µ’∫‰¥â15

¬“¢¬“¬À≈Õ¥≈¡ (bronchodilator therapy)

¬“¢¬“¬À≈Õ¥≈¡∑ ’ËÕÕ°ƒ∑∏‘Ï°√–µÿâπµ—«√ —∫‡∫µ“
(beta-agonist)11

¬“¢¬“¬À≈Õ¥≈¡π—Èπ∂◊Õ‡ªìπ¬“À≈—°„π°“√√—°…“À◊¥
‡©’¬∫æ≈—π„πºŸâªÉ«¬∑’ËÀâÕß©ÿ°‡©‘π ·≈–„πÀÕºŸâªÉ«¬«‘°ƒµ  ”À√—∫
∑’ËÀâÕß©ÿ°‡©‘π æ∫«à“°“√∫√‘À“√¬“¢¬“¬À≈Õ¥≈¡π —Èπ¡’¢âÕ √ÿª
¥—ßπ’È

1. ¬“¢¬“¬À≈Õ¥≈¡∑’ËÕÕ°ƒ∑∏ ‘Ï°√–µÿâπµ—«√—∫‡∫µ“
π—Èπ °“√∫√ ‘À“√¥â«¬¬“©’¥·≈–¬“æàπ¢¬“¬À≈Õ¥≈¡¡’
ª√–  ‘∑∏ ‘¿“æ‰¡à·µ°µà“ß°—π ·µà°“√∫√ ‘À“√¥â«¬¬“©’¥π —Èπæ∫
«à“¡’º≈¢â“ß‡§’¬ß¡“°°«à“16

2. ¬“¢¬“¬À≈Õ¥≈¡∑’ËÕÕ°ƒ∑∏ ‘Ï°√–µÿâπµ—«√—∫‡∫µ“
 “¡“√∂∫√ ‘À“√‰¥â¥â«¬°“√„™âµ—«æàπ metered dose inhaler
(MDI) √à«¡°—∫ spacer æ∫«à“„Àâº≈‰¡à·µ°µà“ß®“°°“√æàπ
«‘∏ ’≈–ÕÕßΩÕ¬ nebulization17

3. °“√∫√ ‘À“√¬“¢¬“¬À≈Õ¥≈¡∑’ËÕÕ°ƒ∑∏‘Ï°√–µÿâπµ—«
√—∫‡∫µ“¥â«¬ continuous nebulization ·≈–·∫∫ intermit-
tent nebulization π—Èπ„Àâº≈„π°“√‡æ‘Ë¡ ¡√√∂¿“æªÕ¥ PEFR
·≈– FEV1 ‰¡à·µ°µà“ß°—π18

. .
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¬“°≈ÿà¡ÕÕ°ƒ∑∏ ‘Ïµâ“πµ—«√—∫‚§≈‘‡πÕ√å®‘° (anticholinergic)
æ∫«à“°“√„Àâ¬“ ipratoprium √ à«¡°—∫¬“ salbutamol

π—Èπ‰¥âº≈¥’°«à“ salbutamol ‡¥’Ë¬« Ê „π°“√√— °…“
ºŸâªÉ«¬∑ ’ËÀâÕß©ÿ°‡©‘π19 ·µà‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß¬“ ipratropium
‡¥’Ë¬« Ê °—∫ salbutamol „π¢π“¥∑ ’Ë Ÿßæ∫«à“ ipratropium ‰¥â
º≈¥âÕ¬°«à“ Õ¬à“ß‰√°Áµ“¡ ¡’À≈—°∞“π«à“¬“º ¡√–À«à“ß
salbutamol °—∫ ipratropium ‰¥âº≈¥’°«à“ „π°≈ ÿà¡ºŸâªÉ«¬∑’Ë¡’
§à“ FEV1 µË”°«à“ 1 ≈ ‘µ√µàÕπ“∑ ’ ‚¥¬ “¡“√∂‡æ‘Ë¡§à“
 ¡√√∂¿“æªÕ¥ ·≈–≈¥Õ—µ√“°“√πÕπ‚√ßæ¬“∫“≈‰¥â
™—¥‡®π‡ª√’¬∫‡∑ ’¬∫°—∫ salbutamol ‡¥’Ë¬« Ê20, 21

„π∑“ßªØ‘∫—µ‘‰¡à·π–π”„Àâ„™â¬“º ¡‡ªìπµ—«·√°„π
°“√√—°…“ ¬°‡«âπ«à“ºŸâªÉ«¬‰¡àµÕ∫ πÕßµàÕ¬“æàπ salbutamol

¬“°≈ÿà¡ theophylline
¬“ theophylline ‡ªìπ¬“∑ ’Ë„™â„π°“√√ —°…“À ◊¥‡©’¬∫

æ≈—π¡“π“π „π°“√»÷°…“‰¡àæ∫«à“¡’º≈‡æ‘Ë¡‡µ‘¡„π°“√¢¬“¬
À≈Õ¥≈¡„πºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ β2 agonist „π¢π“¥‡µÁ¡∑’ËÕ¬Ÿà
·≈ â«22 ·¡â°√–∑ —Ëß„π°≈ ÿà¡∑’Ë¡’Õ“°“√√ ÿπ·√ß Õ¬à“ß‰√°Áµ“¡
¬“¥— ß°≈ à “ «π—Èπ¬—ß¡’ª√–‚¬™πå „πºŸâªÉ «¬∑’Ë ‡ §¬‰¥â√—∫¬“
theophylline °àÕπÀπâ“π’È Õ¬à“ß‰√°Áµ“¡¡’¢âÕ√–«—ß„πºŸâªÉ«¬
‚√§À—«„® ‡π◊ËÕß®“°¡’º≈µàÕÕ—µ√“°“√‡µâπ¢ÕßÀ—«„®·≈–‡ √‘¡
ƒ∑∏ ‘Ï°—π°—∫¬“¢¬“¬À≈Õ¥≈¡°≈ ÿà¡ β2 agonist πÕ°®“°π ’È
theophylline ¬—ß¡’ toxic-therapeutic window ∑ ’Ë·§∫
ªí®®ÿ∫—π¡—°‰¡à¡’°“√„™â¬“ theophylline À¬¥∑“ßÀ≈Õ¥‡≈◊Õ¥„π
ºŸâªÉ«¬À◊¥°”‡√‘∫‡©’¬∫æ≈—π ‡π◊ËÕß®“°¡’¬“æàπ∑’Ë¡’ª√– ‘∑∏‘¿“æ
¡“°Õ¬Ÿà·≈â«1, 12

 √ÿª ¬“¢¬“¬À≈Õ¥≈¡∑ ’ËÕÕ°ƒ∑∏‘Ï°√–µÿâπµ—«√—∫‡∫µ“
‡ªìπ¬“¢¬“¬À≈Õ¥≈¡∑’Ë§«√®–‡≈◊Õ°„™â„πºŸâªÉ«¬‚√§À◊¥∑’Ë¡’°“√
°”‡√‘∫‡©’¬∫æ≈—π ¬“º ¡√–À«à“ß¬“°√–µÿâπµ—«√—∫‡∫µ“ ·≈–
¬“ÕÕ°ƒ∑∏‘Ïµâ“π‚§≈‘ ‡πÕ√å®‘° ¡’º≈‡æ‘Ë¡ ¡√√∂¿“æªÕ¥
√«¡∑ —Èß≈¥Õ—µ√“°“√πÕπ„π‚√ßæ¬“∫“≈ ·µà§«√æ‘®“√≥“„π
ºŸâªÉ«¬∑’Ë¡’Õ“°“√√ÿπ·√ß §◊Õ¡’§à“ FEV1 À√◊Õ PEFR µË”°«à“
30% ¢Õß§à“ª°µ‘

¬“§Õ√åµ‘‚§ µ’√Õ¬¥å™π‘¥©’¥À√◊Õ√—∫ª√–∑“π (systemic
corticosteroid)

„πºŸâªÉ«¬À ◊¥©ÿ°‡©‘ππ—Èπæ∫«à“ °“√„Àâ¬“§Õ√ åµ‘‚§-
 µ’√Õ¬¥å„π√Ÿª©’¥À√◊Õ°‘π ™à«¬∑”„ÀâºŸâªÉ«¬¥’¢÷Èπ ‡¡ ◊ËÕ‡ª√’¬∫
‡∑’¬∫°—∫¬“À≈Õ° „π·ßà¢Õß°“√‡æ‘Ë¡§à“ ¡√√∂¿“æªÕ¥ ·≈–
≈¥Õ—µ√“°“√πÕπ‚√ßæ¬“∫“≈ Õ¬à“ß‰√°Áµ“¡ ¬“µâÕß„™â‡«≈“
√“« 6-24 ™—Ë«‚¡ß„π°“√ÕÕ°ƒ∑∏ ‘Ï≈¥°“√Õ—°‡ ∫23, 24

‡π◊ËÕß®“° theophylline ¢π“¥¢Õß¬“∑ ’Ë„™â„πºŸâªÉ«¬À◊¥
‡©’¬∫æ≈ —πæ∫«à“µà“ß°—π‰ª ·µà‰¡àæ∫«à“¡’§«“¡·µ°µà“ß°—π
√–À«à“ß™π‘¥ À√◊Õ¢π“¥ (¢π“¥µË”·≈– Ÿß) ¢Õß§Õ√åµ‘‚§-
 µ’√Õ¬¥å √–À«à“ß methylprednisolone, prednisolone ·≈–
hydrocortisone „π°“√√—°…“ºŸâªÉ«¬À ◊¥∑ ’Ë‡¢â“πÕπ„π‚√ßæ¬“∫“≈24

       ·π«∑“ß°“√√—°…“À◊¥‡©’¬∫æ≈—π∑—Ë«‰ª·π–π”„Àâ„™â¬“
§Õ√ åµ‘‚§ µ’√Õ¬¥å„π¢π“¥‡∑’¬∫‡∑à“°—∫ methylprednisolone
¢π“¥ 60-80 ¡°. µàÕ«—πÕ¬à“ßπâÕ¬ 2 «—π „π√–À«à“ß∑’Ë
‡¢â“√ —∫°“√√—°…“„π‚√ßæ¬“∫“≈ À≈—ß®“°π—Èπ‡ª≈’Ë¬π‡ªìπ√Ÿª
√ —∫ª√–∑“ππ“π 10-14 «—π ·≈–À¬ÿ¥‰¥â‚¥¬‰¡à®”‡ªìπµâÕß¡’
°“√ª√—∫≈¥¬“≈ß (dose tapering) °“√„Àâ§Õ√åµ‘‚§-
 µ’√Õ¬¥å  “¡“√∂∫√ ‘À“√‰¥â∑—Èß„π√Ÿª©’¥ À√◊Õ√Ÿª√—∫ª√–∑“π
Õ¬à“ß‰√°Áµ“¡ „π∑“ß‡¿  —™«‘∑¬“æ∫«à“À“°ºŸâªÉ«¬‰¡à¡’ªí≠À“
‡√◊ËÕß°“√¥Ÿ¥´÷¡¬“®“°∑“ß‡¥‘πÕ“À“√°Á “¡“√∂∫√ ‘À“√¬“„π√ Ÿª
√—∫ª√–∑“π‰¥â25 ®“°·π«∑“ß°“√√—°…“‚√§À◊¥„π GINA
guideline1 ·π–π”„Àâ„™â predisolone √ Ÿª√—∫ª√–∑“π¢π“¥ 1
¡°. µàÕπÈ”Àπ—°µ—«‡ªìπ°‘‚≈°√—¡ µàÕ«—π „π°“√√ —°…“π“π√“«
7-14 «—π æ∫«à“√–¬–º≈°“√√—°…“¢Õß‡«≈“∑—Èß 2 ‰¡à·µ°µà“ß°—π26

¬“Õ◊Ëπ Ê ∑’Ë„™â‡ªìπ¬“‡ √ ‘¡ (adjunctive therapy)

¬“§Õ√åµ‘‚§ µ’√Õ¬¥å™π‘¥ Ÿ¥ (inhaled corticos-
teroid)27-29

‡ªìπ∑’Ë∑√“∫¥’«à“¬“§Õ√åµ‘‚§ µ’√Õ¬¥å ™π ‘¥√—∫
ª√–∑“πÀ√◊Õ©’¥‰¡à¡’ƒ∑∏ ‘Ï„π°“√¢¬“¬À≈Õ¥≈¡ (no bronchodi-
lator effect) ·µà¡’ƒ∑∏‘Ï„π°“√≈¥°“√Õ—°‡ ∫¢ÕßÀ≈Õ¥≈¡
·µàµâÕßÕ“»—¬‡«≈“„π°“√ÕÕ°ƒ∑∏ ‘Ï
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°“√¥Ÿ·≈ºŸâªÉ«¬À◊¥‡©’¬∫æ≈—π∑’ËÀâÕß©ÿ°‡©‘π

°“√∫√ ‘À“√¬“§Õ√ åµ‘‚µ µ’√Õ¬¥å„π√ Ÿª Ÿ¥∑’Ëª°µ‘„™â„π°“√
√—°…“ºŸâªÉ«¬‚√§À ◊¥„π√–¬–¬“«π —Èπ ¡’¢âÕ¡Ÿ≈æ∫«à“°“√∫√ ‘À“√
„π¢π“¥ Ÿß (high dose inhaled corticosteroid) Õ“®„™â‰¥â
„πºŸâªÉ«¬‚√§À ◊¥∑ ’Ë¡’°“√°”‡√ ‘∫‡©’¬∫æ≈ —π

Õ¬à“ß‰√°Áµ“¡ °“√»÷°…“¥—ß°≈ à“«„™â¬“ flunisolide
¢π“¥ 1 ¡°. æàπ∑ÿ° 15 π“∑ ’µàÕ‡π◊ËÕß°—π‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß
§«∫§Ÿà°—∫°“√„™â¬“æàπ salbutamol µ“¡ª°µ‘ æ∫«à“ “¡“√∂
‡æ‘Ë¡ FEV1 ‰¥â¡“°°«à“°“√„Àâ¬“ salbutamol ¢π“π‡¥’¬« ·≈–
æ∫«à“‰¥âº≈„π°“√‡æ‘Ë¡ ¡√√∂¿“æªÕ¥„πºŸâªÉ«¬∑ ’Ë¡’Àπâ“∑’Ë
ªÕ¥º‘¥ª°µ‘√ÿπ·√ß °“√»÷°…“¥—ß°≈à“«æ∫«à“¬“ inhaled
corticosteroid ‰¥âª√–‚¬™πå„π°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’§à“ FEV1 ¬—ß§ß
µË”∑’Ë 2 ™—Ë«‚¡ß·√°À≈—ß°“√√—°…“ ·≈–¡’Õ“°“√À◊¥°”‡√ ‘∫¡“
π“π°«à“ 24 ™—Ë«‚¡ß°àÕπ¡“‚√ßæ¬“∫“≈

‡™◊ËÕ«à“°≈‰°‡°‘¥®“°°“√ÕÕ°ƒ∑∏ ‘Ï∑ ’Ë‡√Á«¢Õß¬“·≈–
°“√À¥µ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥‡©æ“–∑ ’Ë (topical airway vasocon-
striction) ∑”„Àâ°“√∫«¡¢ÕßÀ≈Õ¥≈¡≈¥≈ß
           √ÿª °“√„™â¬“§Õ√åµ‘‚§ µ’√Õ¬¥å™π‘¥ Ÿ¥¢π“¥ Ÿß
π—Èπ‰¡à‰¥â‡ªìπ¡“µ√∞“π„π°“√√ —°…“ºŸâªÉ«¬À◊¥°”‡√ ‘∫‡©’¬∫æ≈—π
·µàÕ“®‡≈◊Õ°æ‘®“√≥“‡ªìπ°“√√ —°…“‡æ‘Ë¡‡µ‘¡„πºŸâªÉ«¬∑’Ë‰¡àµÕ∫
 πÕßµàÕ°“√√—°…“¡“µ√∞“π ·≈–¡’Õ“°“√À◊¥°”‡√‘∫π“π¡“°
°àÕπ¡“‚√ßæ¬“∫“≈

·¡°π’‡´’¬¡ —́≈‡øµÀ¬¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥” (intravenous
magnesium sulphate)

·¡°π’ ‡´’¬¡´—≈ ‡øµÕÕ°ƒ∑∏ ‘Ï ¬—∫¬—È ß calc ium
channel ∑”„Àâ°≈â“¡‡π◊ÈÕ‡√’¬∫À≈Õ¥≈¡¡’°“√§≈“¬µ—«30 °“√
»÷°…“º≈¢Õß°“√„™â·¡°π ’ ‡´’¬¡„π√Ÿª©’¥∑“ßÀ≈Õ¥‡≈◊Õ¥
√ à«¡°—∫°“√„™â¬“æàπ β2 agonist ·≈–§Õ√ åµ‘‚§ µ’√Õ¬¥å©’¥
À√◊Õ√ —∫ª√–∑“π æ∫«à“º≈°“√»÷°…“¡’∑—Èß∑’Ë√“¬ß“π«à“‰¥â·≈–
‰¡à‰¥âª√–‚¬™π å Õ¬à“ß‰√°Áµ“¡ °“√»÷°…“≈à“ ÿ¥æ∫«à“°“√„Àâ
¬“·¡°π’‡´’¬¡´—≈‡øµ„π√ Ÿª©’¥√à«¡°—∫¬“ salbutamol æàπ
·≈–§Õ√ åµ‘‚§ µ’√Õ¬¥å„π√ Ÿª©’¥  “¡“√∂‡æ‘Ë¡ FEV1 ‰¥âÕ¬à“ß
™—¥‡®π„πºŸâªÉ«¬À ◊¥°”‡√ ‘∫‡©’¬∫æ≈ —π∑’Ë¡’Õ“°“√√ ÿπ·√ß§ ◊Õ¡’§à“
FEV1 µË”°«à“√ âÕ¬≈– 30 ¢Õß§à“ª°µ‘ ·µà‰¡à¡’º≈µàÕÕ—µ√“
°“√πÕπ‚√ßæ¬“∫“≈ ¢π“¥¢Õß¬“·¡°π ’‡´’¬¡´—≈‡øµ∑’Ë„™â§◊Õ
1.2-2 °√—¡©’¥‡¢â“À≈Õ¥‡≈◊Õ¥™â“Ê „π‡«≈“ 20 π“∑ ’31

 √ÿª ªí®®ÿ∫—π°“√„™â·¡°π’‡´’¬¡´—≈‡øµ„π√ Ÿª©’¥¬—ß‰¡à
∂◊Õ‡ªìπ¡“µ√∞“π„π°“√√—°…“ºŸâªÉ«¬À◊¥‡©’¬∫æ≈—π32 ·≈–¡’¢âÕ
®”°—¥∑’Ë ‰¥âª√–‚¬™πå ‡©æ“–°≈ÿà¡∑’Ë¡’Õ“°“√√ÿπ·√ß‡∑à“π—Èπ
 à«π°“√„™â·¡°π ’‡´’¬¡´—≈‡øµ„π√ Ÿªæàπ√ à«¡°—∫¬“¢¬“¬À≈Õ¥≈¡
∑’ËÕÕ°ƒ∑∏‘Ï‡√ Á« ‰¡àæ∫¢âÕ¡Ÿ≈ π—∫ πÿπ™—¥‡®π«à“‰¥âª√–‚¬™πå33

µ“√“ß∑’Ë 4 °“√‡ª√’¬∫‡∑’¬∫√–À«à“ß¬“§Õ√åµ‘‚§ µ’√Õ¬¥å ™π‘¥√ —∫ª√–∑“πÀ√◊Õ™π‘¥©’¥ °—∫¬“§Õ√ åµ‘‚§ µ’√Õ¬¥å™π‘¥
æàπ Ÿ¥„π°“√√ —°…“‚√§À◊¥

Variable Systemic corticosteroid Inhaled corticosteroid
Effect Anti-inflammation Tropical
Time delay Late improvement in outcome Early improvement in outcome

(> 6 h) (< 3 h)
Mechanism Corticosteroid induce transcriptional Corticosteroid upregulate β receptor

effect: synthesis new protein Mucosal vasocontriction
Decongestion
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¬“ÕÕ°ƒ∑∏ ‘Ïµâ“πµ—«√—∫ leukotriene „π√ Ÿª©’¥
¬“ÕÕ°ƒ∑∏‘Ïµâ“πµ—«√—∫ leukotriene ‡ªìπ¬“∑’Ë„™â

„π°“√√ —°…“‚√§À ◊¥„π√–¬–¬“«„π°≈ ÿà¡ mild persistent
asthma ·≈–„™â√à«¡°—∫ inhaled corticosteroid „π moder-
ate ·≈– severe persistent asthma ¡’¢âÕ¡Ÿ≈æ∫«à“°“√„™â¬“
montelukast √Ÿª©’¥„πºŸâªÉ«¬À◊¥∑’Ë¡’°“√°”‡√‘∫‡©’¬∫æ≈—π√à«¡
°—∫°“√æàπ¬“ salbutamol π —Èπ “¡“√∂‡æ‘Ë¡§à“ FEV1 ‰¥â∑’Ë 20
π“∑’À≈ —ß®“°„Àâ¬“ ‡¡◊ËÕ‡ª√’¬∫‡∑ ’¬∫°—∫¬“À≈Õ° πÕ°®“°π ’È
¬—ßæ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫¬“ montelukast „π√ Ÿª©’¥π—Èπ¡’°“√
√—°…“∑ ’Ë≈â¡‡À≈«π âÕ¬°«à“ ·≈–„™â¬“ salbutamol π âÕ¬°«à“

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß montelukast π —Èπ‡™◊ËÕ«à“‡ªìπº≈®“°
°“√¢¬“¬À≈Õ¥≈¡ (bronchodilatation)28 ∑’Ë√«¥‡√ Á« µàÕ¡“
¡’°“√»÷°…“º≈¢Õß¬“¥—ß°≈ à“«„π√ Ÿª√ —∫ª√–∑“πæ∫«à“°Á‰¥âº≈
„π°“√‡æ‘Ë¡ FEV1 ‡™àπ°—π34

Õ¬à“ß‰√°Áµ“¡ °“√„™â¬“ montelukast „π°“√√ —°…“
À◊¥‡©’¬∫æ≈—ππ—Èπ®”‡ªìπµâÕß¡’°“√»÷°…“„πºŸâªÉ«¬®”π«π¡“°¢÷Èπ
°“√„™â¬“¥—ß°≈à“«„πºŸâªÉ«¬À ◊¥°”‡√‘∫‡©’¬∫æ≈—ππ—Èπæ‘®“√≥“
‡©æ“–„πºŸâªÉ«¬∑ ’Ë‰¡àµÕ∫ πÕßµàÕ°“√√—°…“¡“µ√∞“π‡∑à“π—Èπ
·≈–¬“¥—ß°≈ à“«„π√ Ÿª©’¥¬—ß‰¡à¡’®”Àπ à“¬„πª√–‡∑»‰∑¬

°“√ª√–‡¡‘πº≈°“√µÕ∫ πÕßµàÕ°“√√—°…“¢ÕßºŸâªÉ«¬
(evaluation of response to treatment)

„π°√≥’∑ ’ËºŸâªÉ«¬‰¥â√—∫°“√√—°…“¥â«¬¬“¢¬“¬À≈Õ¥≈¡
™π ‘¥æàπ ·≈–¬“§Õ√ åµ‘‚§ µ’√Õ¬¥å™π ‘¥√ —∫ª√–∑“π ‚¥¬
‡©≈’Ë¬·≈ â« „π°“√æàπ¬“¢¬“¬À≈Õ¥≈¡™π ‘¥ÕÕ°ƒ∑∏‘Ï‡√ Á« Àà“ß
°—π√“«∑ÿ° 20 π“∑ ’ À√◊Õ ª√–¡“≥ 1 ™—Ë«‚¡ß ·æ∑¬å§«√¡’
°“√ª√–‡¡‘π À√◊Õµ—¥ ‘π«à“ºŸâªÉ«¬√“¬„¥  ¡§«√‰¥â√ —∫°“√
®”Àπ à“¬°≈—∫∫ â“π À√◊Õ√—∫‰«â√—°…“„π‚√ßæ¬“∫“≈

°“√ª√–‡¡‘π¥—ß°≈à“«π—Èπ§«√ª√–°Õ∫‰ª¥â«¬ ≈—°…≥–
∑“ß§≈‘π ‘° Õ—π‰¥â·°à Õ—µ√“°“√À“¬„® Õ—µ√“°“√‡µâπ¢Õß™’æ®√
·≈–√«¡∑ —Èß‡  ’¬ß«’È¥∑ ’Ëµ√«®‰¥â®“°°“√øíßªÕ¥ πÕ°®“°π ’È°“√
„™âÀ≈—°∞“π∑’Ë™—¥‡®π (objective measurement) ¢Õß

 ¡√√∂¿“æªÕ¥ ßà“¬ Ê §◊Õ°“√«—¥§à“ peak expiratory flow
rate À√◊Õ PEFR ∑ ’ËºŸâªÉ«¬ “¡“√∂∑”‰¥â √à«¡°—∫°“√«—¥√–¥—∫
oxygen saturation ¥â«¬Õÿª°√≥å pulse oximeter ‡°≥±å„π
°“√µ—¥ ‘π«à“ºŸâªÉ«¬√“¬„¥ ¡§«√∑ ’Ë®–®”Àπà“¬°≈ —∫∫â“ππ —Èπ ¡’
§«“¡·µ°µà“ß°—π‰ª ¢÷Èπ°—∫·π«∑“ß„π°“√ªØ‘∫—µ‘ Õ¬à“ß‰√
°Áµ“¡¡’¢âÕ¡Ÿ≈«à“ºŸâªÉ«¬À◊¥°”‡√ ‘∫‡©’¬∫æ≈ —π∑ ’Ë‰¥â√—∫°“√√—°…“
Õ¬à“ß‡À¡“– ¡ ·≈–¡’§à“ PEFR ∑ ’Ë«—¥‰¥â‡°‘π°«à“ 60%35 ¢Õß
§à“ª°µ‘À√◊Õª√–¡“≥ 300 L/min  “¡“√∂®”Àπà“¬°≈—∫
∫â“π‰¥âÕ¬à“ßª≈Õ¥¿—¬ ·≈–¡’°“√‡ªìπ´È” (relapse) µË”¡“°
„π¢≥–∑’ËºŸâªÉ«¬∑ ’Ë¡’§à“ PEFR À≈—ß„Àâ°“√√ —°…“µË”°«à“ 40%35

¢Õß§à“ª°µ‘ À√◊Õª√–¡“≥ 100 L/min π —Èπ ¡§«√„Àâ‡¢â“√ —∫
°“√√ —°…“·∫∫‡ªìπºŸâªÉ«¬„π (µ“√“ß∑ ’Ë 6)

µ“√“ß∑’Ë 5  √ÿª·π«∑“ß°“√‡≈◊Õ°¬“„π°“√√ —°…“ºŸâªÉ«¬À ◊¥°”‡√ ‘∫‡©’¬∫æ≈—π∑’ËÀâÕß©ÿ°‡©‘π„π 1 ™—Ë«‚¡ß·√° (door to drugs
strategies at the first hour)

FEV1 or PEFR ≥ 50% FEV1 or PEFR < 50%

Low flow (1-3 L/min) O

2

 nasal Low flow (1-3 L/min) O

2

 nasal

canula/mask achieve spO

2

 92% canula/mask achieve spO

2

 92%

Inhaled β2-agonists: Inhaled β2-agonists-Anticholinergics
Albuterol 4 puffs (400 µg) q 10 min Albuterol + ipratropium bromide 4

via pMDI and spacer                     or puffs (400 µg & 80 µg) q 10 min via
pMDI and spacer

Albutarol 2.5 mg NB with O

2

 6-8 Albuterol+ipratropium bromide NB

L/min each 20 min each 30 min

Systemic corticosteroids if indicated Systemic corticosteroids: IV

hydrocortisone 200 mg

Anticholinergics for patients with High doses of inhaled

poor initial response corticosteroids?
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 √ÿª
°“√¥Ÿ·≈ºŸâªÉ«¬À◊¥°”‡√‘∫‡©’¬∫æ≈—ππ—Èπ ÀâÕß©ÿ°‡©‘π

∂◊Õ‡ªìπµ”·Àπ àß¢Õß ∂“πæ¬“∫“≈ ∑ ’Ë¡’§«“¡ ”§—≠„π°“√ª√–‡¡‘π
·≈–„Àâ°“√√—°…“ºŸâªÉ«¬„π‡∫◊ÈÕßµâπ ‡æ√“–°“√„Àâ°“√√—°…“∑’Ë
ÀâÕß©ÿ°‡©‘π∑ ’Ë‡À¡“– ¡π—Èπ “¡“√∂∑’Ë®–™à«¬„ÀâºŸâªÉ«¬¡’Õ“°“√
¢Õß‚√§¥’¢÷Èπ‰¥âÕ¬à“ß√«¥‡√ Á« ·≈– “¡“√∂®”Àπ à“¬ÕÕ°®“°
‚√ßæ¬“∫“≈‰¥âÕ¬à“ßª≈Õ¥¿—¬ ‡ªÑ“À¡“¬¢Õß°“√√ —°…“ºŸâªÉ«¬
∑’ËÀâÕß©ÿ°‡©‘ππ —Èπ§ ◊Õ°“√≈¥Õ—µ√“°“√πÕπ‚√ßæ¬“∫“≈¢ÕßºŸâªÉ«¬
°“√°≈ —∫°”‡√ ‘∫ È́”¢Õß‚√§À≈ —ß®“°®”Àπ à“¬°≈ —∫∫ â“π ∑ ’Ë
 ”§—≠∑’Ë  ÿ¥§ ◊Õ°“√‡ ’¬™’«‘µ °“√‡°‘¥¿“«–·∑√°´âÕπ®“°°“√
°”‡√‘∫¢Õß‚√§À ◊¥‡©’¬∫æ≈—π ·≈–¬“∑’Ë‡ªìπ¬“À≈—°„π°“√¥Ÿ·≈
√—°…“π—Èπª√–°Õ∫‰ª¥â«¬ÕÕ° ‘́‡®π ¬“æàπ¢¬“¬À≈Õ¥≈¡
°√–µÿâπµ—«√—∫‡∫µ“∑ ’ËÕÕ°ƒ∑∏ ‘Ï‡√Á« ·≈–§Õ√åµ‘‚§ µ’√Õ¬¥å
„π√Ÿª©’¥ À√◊Õ√—∫ª√–∑“π Õ¬à“ß‰√°Áµ“¡ ¬“Õ◊Ëπ Ê ∑ ’Ë¡’¢âÕ¡Ÿ≈«à“
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¿“«– pulmonary hypertension ‡ªìπ‚√§∑ ’Ë·æ∑¬å
®”‡ªìπ∑ ’Ë®–µâÕß§”π ÷ß∂ ÷ßÕ¬Ÿà‡ ¡Õ„πºŸâªÉ«¬∑ ’Ë¡“¥â«¬Õ“°“√‡Àπ◊ËÕ¬
‚¥¬„π√–¬–·√° Ê Õ“®®–¡’Õ“°“√‡©æ“–¢≥–ÕÕ°°”≈ —ß ·µà
‡¡ ◊ËÕ‚√§¥”‡π‘π‰ªÕ“°“√°Á®–‡°‘¥·¡â¢≥–æ—° πÕ°®“°π’ÈºŸâªÉ«¬
¬—ß¡“æ∫·æ∑¬å¥â«¬Õ“°“√Õ ◊Ëπ Ê ‰¥â·°à ‡®Á∫Àπâ“Õ° ‰Õ‡ªìπ
‡≈◊Õ¥ ¢“∫«¡ ‡ªìπµâπ ®–‡ÀÁπ‰¥â«à“Õ“°“√¥—ß°≈à“«‰¡à¡’§«“¡
®”‡æ“– ¥—ßπ—Èπ ·æ∑¬å®”‡ªìπ∑’Ë®–µâÕß§”π÷ß∂÷ß‡ ¡Õ

¿“«– pulmonary hypertension (PHT)1-4 § ◊Õ
¿“«–∑’Ë¡’§«“¡¥—π‡©≈’Ë¬„πÀ≈Õ¥‡≈◊Õ¥·¥ßªÕ¥ (mean
pulmonary artery pressure, mPAP)   Ÿß¡“°°«à“ 25 mmHg
¢≥–æ—° À√◊Õ¡“°°«à“ 30 mmHg ¢≥–ÕÕ°°”≈ —ß°“¬ (‚¥¬
§à“∑’Ë‰¥â‡ªìπ§à“®“° right heart catheterization) ´÷Ëß®–∑”„Àâ
·√ßµâ“π„π pulmonary artery  Ÿß¢÷Èπ¡’º≈∑”„ÀâÀ—«„®¥â“π
¢«“∑”ß“π¡“°¢÷Èπ®π‡°‘¥ right-sided heart failure „π∑ ’Ë ÿ¥

‰¥â¡’°“√·∫àß pulmonary hypertension ‡ªìπÀ≈“¬
·∫∫ ‚¥¬∑ ’Ë„π√–¬–·√°°àÕπªï 1998 ®–·∫àß‡ªìπ primary
pulmonary hypertension ‡ªìπ°≈ÿà¡∑ ’Ë‰¡à∑√“∫ “‡Àµÿ ·≈–
secondary pulmonary hypertension ‡ªìπ°≈ÿà¡∑ ’Ë∑√“∫ “‡Àµÿ
·µà°Áæ∫«à“¡’À≈“¬‚√§∑’Ë‰¡à “¡“√∂®—¥‡¢â“°≈ÿà¡‰¥â ®÷ß‰¥â¡’°“√
‡ª≈’Ë¬π·ª≈ßÀ≈“¬§√ —Èß ´÷Ëß§√—Èß≈à“ ÿ¥ ‡ªìπ°“√ª√–™ÿ¡ WHO
∑’Ë‡¡ ◊Õß Venice ‡¡◊ËÕªï 2003 ‰¥â·∫ àß‡ªìπ 5 °≈ÿà¡1 ¥—ß· ¥ß
„πµ“√“ß∑ ’Ë 1 ‰¥â·°à

1. Pulmonary arterial hypertension
2. Pulmonary hypertension with left heart dis-

ease
3. Pulmonary hypertension associated with lung

disease and/or hypoxemia
4. Pulmonary hypertension due to chronic throm-

botic and/or embolic disease
5. Miscellaneous

„π¢≥–‡¥’¬«°—π WHO °Á‰¥â·∫àß√–¥—∫§«“¡√ÿπ·√ß
¢Õß¿“«– pulmonary hypertension ‚¥¬‡√ ’¬°«à“ WHO
Functional class ¡’ 4 √–¥—∫1 ‰¥â·°à

Class I ºŸâªÉ«¬ “¡“√∂∑”°‘®«—µ√ª√–®”«—π·≈–
ÕÕ°·√ß‰¥âª°µ‘ ‰¡à¡’Õ“°“√À√◊Õ¢âÕ®”°—¥

Class II ºŸâªÉ«¬ “¡“√∂∑”°‘®«—µ√ª√–®”«—π·≈–
ÕÕ°·√ß‰¥â·µà¡’¢âÕ®”°—¥‡≈Á°πâÕ¬ §◊Õ
‡Àπ◊ËÕ¬ ÕàÕπ‡æ≈’¬ ‡®Á∫Àπâ“Õ°À√◊Õ®–
‡ªìπ≈¡¢≥–ÕÕ°·√ß∑”°‘®«—µ√ª√–®”«—π
·µà‰¡à¡’Õ“°“√¢≥–æ—°

Class III ºŸâªÉ«¬¡’¢âÕ®”°—¥¡“° ·¡â∑”°‘ ®«—µ√
ª√–®”«—πª°µ‘ ·µà‰¡à¡’Õ“°“√¢≥–æ—°

Class IV ºŸâªÉ«¬‰¡à “¡“√∂∑”°‘®«—µ√Õ–‰√‰¥â‡≈¬
¡’Õ“°“√·¡â¢≥–æ—°
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µ“√“ß∑’Ë 1 · ¥ß Revised clinical classification of pulmonary hypertension (WHO Venice 2003)1

Group 1. Pulmonary artery hypertension (PAH)
1.1 Idiopathic (IPAH)

        1.2 Familial (FPAH)
        1.3 Associated with (APAH)
             1.3.1 Collagen vascular disease
             1.3.2 Congenital systemic-to-pulmonary shunts
             1.3.3 Portal hypertension
             1.3.4 HIV infection
             1.3.5 Drugs and toxins
             1.3.6 Other (thyroid disorders, glycogen storage disease,  Gaucher disease,
                     splenectomy, hereditary hemorrhagic telangiectasia, hemoglobinopathy)
        1.4 Associated with significant venous or capillary involvement
             1.4.1 Pulmonary veno-occlusive disease
             1.4.2 Pulmonary capillary hemangiomatosis
        1.5 Persistent pulmonary hypertension of the newborn

Group 2. Pulmonary hypertension with left heart disease
        2.1 Left-sided atrial or ventricular heart disease
        2.2 Left-sided valvular heart disease

Group 3. Pulmonary hypertension associated with lung disease and/or hypoxaemia
        3.1 Chronic obstructive pulmonary disease
        3.2 Interstitial lung disease
        3.3 Sleep-disordered breathing
        3.4 Alveolar hypoventilation disorders
        3.5 Chronic exposure to high altitude
        3.6 Development abnormalities

Group 4. Pulmonary hypertension due to chronic thrombotic and/or embolic disease
4.1 Thromboembolic obstruction of proximal pulmonary arteries

        4.2 Thromboembolic obstruction of distal pulmonary arteries
        4.3 Non-thrombotic pulmonary embolism (tumor, parasites, foreign material)

Group 5. Miscellaneous (sarcoidosis, histiocytosis X, lymphangiomyomatosis, compression of pulmonary  vessels)



          ≥—∞æß…å ‡®’¬¡®√ ‘¬∏√√¡ «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ280

Õÿ∫ —µ‘°“√≥å¢Õß‚√§„πª√–‡∑»‰∑¬¬—ß‰¡à¡’°“√»÷°…“∑ ’Ë
¡“°æÕ∑’Ë®–∫Õ°‰¥â ·µà°Á¡’°“√»÷°…“„πµà“ßª√–‡∑»5-7 ∑’ËæÕ
®–ª√–¡“≥·≈–π”¡“„™â°—∫ª√–‡∑»‰∑¬‰¥â ‚¥¬æ∫«à“ æ∫
Õÿ∫ —µ‘°“√≥å¢Õß pulmonary hypertension ∂ ÷ß√ âÕ¬≈– 12 „π
ºŸâªÉ«¬ systemic sclerosis (SSc), √ âÕ¬≈– 15-20 „πºŸâªÉ«¬
obstructive sleep apnea syndrome (OSAS)·≈–
√âÕ¬≈– 2 „πºŸâªÉ«¬ liver cirrhosis ∑ ’Ë¡’¿“«– portal hyper-
tension √ à«¡¥â«¬ ‡ªìπµâπ

πÕ°®“°π’È¡’°“√»÷°…“∑’Ëª√–‡∑» À√ —∞Õ‡¡√‘°“ (U.S.
National Surveillance)5 √–À«à“ßªï §.». 1980-2002
æ∫«à“ Õ—µ√“°“√µ“¬‡æ‘Ë¡¢÷Èπ‡ªìπ 5.4 µàÕª√–™“°√ 100,000
§πµàÕªï ‚¥¬æ∫‡æ‘Ë¡¡“°„πºŸâÀ≠‘ß·≈–„π African-American
 “‡Àµÿ∑’Ë∑”„Àâ‡  ’¬™’«‘µ·≈–‡¢â“√—∫°“√√ —°…“„π‚√ßæ¬“∫“≈®“°
heart failure ·≈– pulmonary hypertension ‡Õß ¢≥–∑ ’Ë
lower respiratory infection ∑ ’Ë‡§¬‡ªìπ “‡ÀµÿÀ≈—° °≈—∫æ∫
πâÕ¬≈ß

°“√æ¬“°√≥ å‚√§¡’°“√»÷°…“°—πÕ¬à“ß·æ√ àÀ≈“¬ „π
ºŸâªÉ«¬ IPAH ∂ â“‰¡à‰¥â√—∫°“√√—°…“®–¡’™’«‘µ‡©≈’Ë¬ 3 ªï ∂â“

NYHA class I, II ®–¡’Õ“¬ÿ‡©≈’Ë¬ 5 ªï ·≈–„πºŸâªÉ«¬ NYHA
class III ·≈– IV ®–¡’™’«‘µ‡æ’¬ß 2.5 ªï ·≈– 6 ‡¥ ◊Õπµ“¡
≈”¥—∫ ÷́Ëß„πºŸâªÉ«¬ à«π„À≠ à°Á¡—°®– “¡“√∂«‘π‘®©—¬‰¥â°ÁµàÕ
‡¡◊ËÕ‚√§¥”‡π ‘π‰ª¡“°·≈ â« ®“°Õ“°“√∑ ’Ë‰¡à®”‡æ“–‚¥¬‡©æ“–
„π°≈ÿà¡ IPAH

„πºŸâªÉ«¬°≈ÿà¡ IPAH ®“°°“√»÷°…“æ∫«à“ poor prog-
nostic factor ‰¥â·°à

- Õ“¬ÿ∑’Ë‡√ ‘Ë¡‡ªìπ¡“°°«à“ 45 ªï
- NYHA class III À√◊Õ IV
- ‰¡àµÕ∫ πÕßµàÕ°“√√—°…“ (NYHA class ‰¡à¥’¢÷Èπ)
- ‡§¬¡’¿“«– cardiopulmonary arrest
- ¡’°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√æ∫¿“«–√ à«¡ ‡™àπ

pericardial effusion, elevated RAP, septal shift during
diastole, ¡’°“√≈¥≈ß¢Õß pulmonary arterial capacitance,
¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß N-terminal BNP level, hypocapnia8, 9

‡ªìπµâπ
 ”À√—∫ºŸâªÉ«¬ pulmonary hypertension ®“° “‡Àµÿ

Õ◊ËπÊ °Á¢÷Èπ°—∫ underlying disease ¢ÕßºŸâªÉ«¬‡ªìπÀ≈—°2-5, 10

µ“√“ß∑’Ë 2 · ¥ßªí®®—¬‡ ’Ë¬ßµàÕ°“√‡°‘¥¿“«– pulmonary arterial hypertension (PAH)11

Definite Very likely Possible Unlikely
Drugs and - Aminorex - Amphetamines - Met-amphetamines - Antidepressants
toxins - Fenfluramine - L-tryptophan - Cocaine - Oral-contraceptives

- Dexfenfluramine - Chemotherapeutic - Estrogen therapy
- Toxic rapeseed agents - Cigarette smoking

oil
Demographic - Female sex - Pregnancy - Obesity
and medical - Systemic  HT
conditions
Diseases - Human - Portal - Thyroid disorders

immunodeficiency hypertension or - Hematologic conditions
virus infection liver disease - Asplenia secondary

- Connective tissue to surgical
diseases splenectomy
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Pathophysiology of pulmonary
hypertension2, 4, 12

®“° hemodynamic variable µ“¡°Æ¢Õß Ohmûs
law

Change of pressure = flow x resistance
Ppa - Ppv = Q x PVR
Ppa = (Q x PVR) + Ppv
Mean PAP = (CO x PVR) + PCWP
¥—ßπ —Èπ‡√“®–æ∫«à“ªí®®—¬∑’Ë¡’º≈µàÕ°“√‡æ‘Ë¡¢÷Èπ¢Õß mean

pulmonary pressure (mPAP) ́ ÷Ëß°Á§◊Õ∑”„Àâ‡°‘¥ pulmonary
hypertension (PHT) ‰¥â·°à

1. ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß cardiac output (CO) ‚¥¬
‡©æ“– right sided CO

2. ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß pulmonary capillary wedge
pressure (PCWP) ´÷Ëß°Á§◊Õ‚√§¢ÕßÀ—«„®¥â“π´â“¬π—Ëπ‡Õß

3. ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß pulmonary vascular resistance
(PVR) ́ ÷Ëß°ÁÕ“®®–‡ªìπ®“°°“√Õÿ¥µ—π (pulmonary thromboem-

- Congenital
systemic- - Sickle cell disease
pulmonary - Beta-thalassemia
cardiac shunts - Chronic

myeloproliferative
disorders

- Rare genetic or
metabolic diseases

- Type 1a glycogen
storage disease
(von Gierke
disease)

- Gaucher disease
- Hereditary

hemorrhagic
telangiectasia
(Osler-Weber-
Rendu  disease)

bolism) °“√°¥∑ —∫®“° fibrosing mediastinitis À√◊Õ
Õ“®®–‡ªìπ‚√§¢Õß‡ —π‡≈◊Õ¥‡Õß ®“°∑ ’Ë¡’°“√ constriction ®“°
chronic hypoxemia À√◊Õ ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß vascular con-
strictor ·≈–¡’°“√≈¥≈ß¢Õß “√ vascular dilator ¥—ß∑’Ëæ∫
„πºŸâªÉ«¬ IPAH ‡ªìπµâπ

Pathogenesis of pulmonary arterial hy-
pertension (PAH) 2-4, 11-20

¥—ß∑’Ë°≈à“«·≈â««à“ PAH ‡°‘¥®“°∑’Ë pulmonary
vascular resistance ‡æ‘Ë¡¡“°¢÷Èπ ‚¥¬ “‡ÀµÿÀ≈—° Ê §◊Õ

1. Vascular remodeling ´÷Ëß‡ªìπªí®®—¬À≈—° ‚¥¬
®–æ∫«à“¡’ smooth muscle growth „π small pulmonary
artery ´÷Ëßª°µ‘®–‰¡à¡’ ´÷Ëß “‡ÀµÿÕ“®®–¡“®“° genetic,
inflammation, endothelial dysfunction ÷́Ëß∑”„Àâ‡°‘¥
≈—°…≥–∑’Ë‡√’¬°«à“ çplexiform lesionsé

2. Platelet dysfunction and thrombosis æ∫
„πºŸâªÉ«¬∑ÿ°√“¬·µà¬—ß‰¡à∑√“∫«à“‡ªìπ “‡ÀµÿÀ√◊Õ‡°‘¥µ“¡

µ“√“ß∑’Ë 2 (µàÕ)
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®“°°“√∑’Ë PAP   Ÿß¢÷Èπ‡°‘¥ pulmonary circulation stasis
·≈â«‡°‘¥ thrombosis µ“¡¡“

3. Vasoconstriction ´÷Ëß‡°‘¥®“° abnormal
voltage-gated potassium channels ·≈– endothelial
dysfunction ∑”„Àâ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß vasoconstrictor

(thromboxane A2, endothelin-1, serotonin) ·≈–≈¥≈ß
¢Õß  vasodilator (nitric oxide, prostacyclin, vasoactive
intestinal peptide) ´÷Ëß∑—ÈßÀ¡¥Õ“®®–‡ªìπº≈¢Õß mutation
¢Õß gene ‚¥¬‡©æ“– BMPR2 (bone morphogenetic
protein receptor 2) √ à«¡°—∫ªí®®—¬∑“ß  ‘Ëß·«¥≈ âÕ¡Õ ◊Ëπ Ê
¥—ß· ¥ß„π√ Ÿª∑’Ë 1

√Ÿª∑’Ë 1 · ¥ßæ¬“∏ ‘°”‡π‘¥¢Õß°“√‡°‘¥ IPAH (idiopathic pulmonary arterial hypertension)2

* MMPs: matrix metalloproteinases; ACE: angiotensin-converting enzyme; PCI: prostacyclin; VEGF: vascular endothelial growth factor;
PAI-1: pasminogen activator inhibitor type1

Clinical manifestations2, 3, 4, 6, 11

„πºŸâªÉ«¬ pulmonary hypertension Õ“°“√¢ÕßºŸâªÉ«¬
·∫àß‰¥âÀ≈ —° Ê §◊Õ

1. Presenting symptom ‚¥¬¡“°¡—°®–‡ªìπÕ“°“√
∑’Ë‡°‘¥®“° impaired oxygen transport ·≈– low cardiac
output (PAP  Ÿß¢÷Èπ∑”„Àâ right-sided cardiac output ≈¥
≈ß ‡≈◊Õ¥°≈ —∫ left heart ≈¥≈ß left-sided cardiac output
≈¥≈ß„π∑ ’Ë  ÿ¥) ¥—ßπ —Èπ∂ â“‡ªìπ√–¬–·√° Ê °Á¡—°®–¡’Õ“°“√‡Àπ◊ËÕ¬
‡©æ“–µÕπÕÕ°°”≈ —ß (exertional dyspnea) æ∫√âÕ¬≈–

0-80 ∂â“‡ªìπ¡“°¢÷Èπ°Á®–‡Àπ◊ËÕ¬¢≥–æ—°¥â«¬ (dyspnea at rest)
 à«πÕ“°“√Õ ◊Ëπ Ê ∑’Ëæ∫√Õß≈ß¡“ ‰¥â·°à

- Anginal chest pain ´÷ËßÕ“®‡°‘¥®“° right ven-
tricular ischemia À√◊Õ®“° left main coronary artery ∂ Ÿ°
°¥∑—∫‚¥¬ pulmonary trunk ∑ ’Ë‚µ

- Syncope ‚¥¬‡©æ“– exertional syncope ®“°
low cardiac output √ à«¡°—∫ systemic vasodilatation
¢≥–ÕÕ°°”≈ —ß
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- Palpitation ®“° ventricular arrhythmia ®π∂ ÷ß
Õ“®‡°‘¥ sudden cardiac arrest ‰¥â

- Õ“°“√Õ ◊Ëπ Ê ∑’Ëæ∫ ‡™àπ ÕàÕπ‡æ≈’¬ ‰ÕÕÕ°‡≈◊Õ¥
‡ªìπµâπ

®–‡ÀÁπ‰¥â«à“‡ªìπÕ“°“√∑’Ë‰¡à®”‡æ“– ¥—ßπ—Èπ·æ∑¬å®÷ß
µâÕß ß  —¬‚√§π’È ‡ ¡Õ„πºŸâªÉ«¬∑ ’Ë¡“¥â«¬ çunexplained
dyspneaé

2. Symptoms of related conditions ®“°µ“√“ß∑ ’Ë
1 ‡√“ “¡“√∂·∫ àß pulmonary hypertension ‰¥â‡ªìπ 5 °≈ÿà¡
¥—ßπ—ÈπºŸâªÉ«¬°Á®–¡’Õ“°“√√à«¡¢Õß‚√§∑ ’Ë‡ªìπ√à«¡¥â«¬ ‰¥â·°à

- Õ“°“√‡Àπ◊ËÕ¬πÕπ√“∫‰¡à‰¥â (orthopnea, PND)
´÷ËßÕ“®®–∫àß«à“¡’ left heart disease √ à«¡¥â«¬

- Õ“°“√ª«¥¢âÕ, º‘«Àπ—ß·¢Áß, Raynaud phenom-
enon ÷́ËßÕ“®®–∫àß«à“¡’ PAH ∑’Ë —¡æ—π∏å°—∫ connective
tissue disease

- Õ“°“√πÕπ°√π À¬ÿ¥À“¬„®¢≥–À≈ —∫ ´÷ËßÕ“®®–
∫àß«à“¡’ sleep-disordered breathing √ à«¡¥â«¬

- Õ“°“√‰Õ‡√◊ÈÕ√—ß ÀÕ∫‡Àπ◊ËÕ¬ √à«¡°—∫ª√–«—µ‘ Ÿ∫∫ÿÀ√ ’Ë
´÷ËßÕ“®®–∫àß«à“¡’ chronic lung disease √ à«¡¥â«¬

- Õ“°“√µ—«‡À≈◊Õßµ“‡À≈◊Õß Õ“°“√¢Õß‚√§µ—∫·¢Áß
3. Symptoms of disease progression ´÷Ëß°Á§◊Õ

Õ“°“√¢Õß right ventricular failure √ à«¡°—∫¡’ secondary
tricuspid regurgitation π—Ëπ‡Õß ‰¥â·°à ¢“∫«¡ ∑ âÕß‚µ
ÕàÕπ‡æ≈’¬ ‡ªìπµâπ

Physical examination
 à«π„À≠àÕ“°“√· ¥ß∑’Ë·æ∑¬å¡—°®–µ√«®æ∫°Á§◊Õ

Õ“°“√¢ÕßÀ—«„®¥â“π¢«“«“¬ (right heart failure) ‰¥â·°à jugular
vein distension, prominent a wave, giant v wave (‚¥¬
‡©æ“–¡’¿“«– tricuspid regurgitation √ à«¡¥â«¬), right ven-
tricular heaving, loud P2, right-sided S3 gallop, TR
murmur, Graham-Steele murmur (®“°¡’¿“«– pulmo-
nary regurgitation), hepatomegaly, ·≈– peripheral edema
‡ªìπµâπ

Õ“°“√· ¥ß∑ ’ËÕ“®µ√«®æ∫°Á§◊ÕÕ“°“√¢Õß‚√§√ à«¡
µà“ß Ê ‰¥â·°à º‘«Àπ—ß·¢Áß (PAH „πºŸâªÉ«¬ systemic
sclerosis), ≈ —°…≥–¢Õß liver stigmata, clubbing of fin-
gers (congenital heart disease, chronic hypoxemia)
‡ªìπµâπ

„πºŸâªÉ«¬ Idiopathic pulmonary hypertension (IPAH)
°Á®–¡’Õ“°“√‰¡àµà“ß°—π ·µà°“√¥”‡π ‘π‚√§µà“ß°—π‰ª ·≈–Õ“®
®–«‘π‘®©—¬‰¥â¬“°‡æ√“–‰¡à¡’≈—°…≥–¢Õß‚√§√à«¡∑’Ë®–™à«¬„π
°“√«‘π‘®©—¬ ‚¥¬Õ“°“√„πºŸâªÉ«¬ IPAH ®–¡’°“√¥”‡π‘π¥—ß
· ¥ß„πµ“√“ß∑ ’Ë 3
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µ“√“ß∑’Ë  3 · ¥ß clinical course ¢Õß pulmonary arterial hypertension (PAH)11

* CO = cardiac output; PAP = pulmonary arterial pressure; PVR = pulmonary vascular resistance; RAP = right atrial pressure; CHF
= congestive heart failure; PE = pulmonary embolism; ILD = interstitial lung disease, PHT = pulmonary hypertension
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Differential diagnosis11, 21-23

„π°√≥ ’∑’ËºŸâªÉ«¬¡“¥â«¬Õ“°“√‡Àπ◊ËÕ¬ ·æ∑¬åµâÕß
«‘π‘®©—¬·¬°‚√§°—∫ ‚√§À—«„® ∑ —Èß∑’Ë‡ªìπ coronary artery dis-
ease, valvular disease, ‚√§∑“ßªÕ¥ √«¡∑—Èß‚√§¢Õß air-
way disease, parenchymal disease ·≈–‚√§¢Õß pulmo-
nary vascular ÷́Ëß°Á√«¡∂÷ß pulmonary hypertension ¢≥–
‡¥’¬«°—πµâÕß«‘π ‘®©—¬·¬°°—∫‚√§∑“ß metabolic ∑’Ë¡’Õ“°“√

‰¡à®”‡æ“– ‡™àπ chronic metabolic acidosis (´÷Ëß¡—°®–¡’
 “‡Àµÿ®“°¬“ ‡™àπ ¬“√ —°…“‚√§‡Õ¥  å), hypothyroidism,
adrenal insufficiency ‡ªìπµâπ

·≈–‡¡◊ËÕ·¬°‚√§·≈ â«·≈–«‘π‘®©—¬«à“‡ªìπ pulmonary
hypertension µâÕß«‘π‘®©—¬∂÷ß “‡ÀµÿµàÕ ‡¡◊ËÕ‰¡àæ∫ “‡Àµÿ
®÷ß«‘π‘®©—¬«à“‡ªìπ Idiopathic pulmonary hypertension (IPAH)
¥—ß· ¥ß„πµ“√“ß∑ ’Ë 4 ·≈– 5

µ“√“ß∑’Ë 4 · ¥ßª√–«—µ‘∑’Ë§«√´—°‡æ‘Ë¡‡µ‘¡‡æ◊ËÕ™à«¬„π°“√«‘π‘®©—¬·¬°‚√§·≈–À“ “‡Àµÿ¢Õß¿“«– pulmonary hypertension

1. ª√–«—µ‘§√Õ∫§√—«∑’Ë‡ªìπ‚√§ pulmonary hypertension  (Familial PAH)
2. ª√–«—µ‘‚√§ autoimmune disease ‡™àπ ª«¥¢âÕ, º◊Ëπ·æâ· ß, º‘«Àπ—ß·¢Áß, Raynaud phenomenon  ‡ªìπµâπ
3. ª√–«—µ‘‚√§À—«„®·µà°”‡π‘¥ (PAH associated with congenital heart disease)
4. ª√–«—µ‘æƒµ‘°√√¡‡ ’Ë¬ßµàÕ°“√µ‘¥‡™◊ÈÕ HIV
5. ª√–«—µ‘°“√„™â “√‡ æµ‘¥‡¢â“‡ âπ, ¬“ amphetamine, ¬“≈¥§«“¡Õâ«π
6. Õ“°“√∑“ß√–∫∫À“¬„® ‡™àπ ‰Õ‡√◊ÈÕ√—ß
7. Õ“™’æ∑’Ë‡ ’Ë¬ßµàÕ interstitial lung disease, occupational lung disease
8. ‚√§‡≈◊Õ¥∏“≈— ´’‡¡’¬ ‰¥â√—∫°“√µ—¥¡â“¡
9. ¿Ÿ¡‘≈”‡π“ ‡™àπ ∫π¿Ÿ‡¢“  Ÿß À√◊Õ≈ÿà¡πÈ”∑’Ë‡ªìπ endemic area ¢Õß schistosomiasis

10. ª√–«—µ‘πÕπ°√π À¬ÿ¥À“¬„® ßà«ßπÕπ°≈“ß«—π
11. ª√–«—µ‘‚√§µ—∫
12. ª√–«—µ‘πÕπ√“∫‰¡à‰¥â ª√–«—µ‘¢Õß left-sided heart failure
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µ“√“ß∑ ’Ë 5 · ¥ß°“√ª√–‡¡‘πºŸâªÉ«¬∑ ’Ë ß  —¬«à“®–¡’¿“«– pulmonary hypertension11

Evaluation Action if detected
¬◊π¬—π«à“¡’¿“«– pulmonary hypertension ®√ ‘ß
 ß —¬ pulmonary ´—°ª√–«—µ‘µ√«®√à“ß°“¬   àßµ√«® Echocardiogram, right heart
hypertension ‡æ◊ËÕ¬◊π¬—π‡∫◊ÈÕßµâπ (chest x-ray) catheterization (± left heart)
 ◊∫§âπÀ“ “‡Àµÿ
Left heart disease Right heart catheterization Appropriate treatment of left heart
(including systolic, diastolic or (± left heart) disease
valvular disease)
Congenital heart disease Echocardiogram with contrast Medical and surgical treatment

Right heart catheterization
(± left heart)

Connective tissue Blood test Appropriate treatment
disease
(systemic sclerosis, SLE)
HIV, liver disease Blood test Appropriate treatment
Chronic thromboembolic Thrombophilia work up, Thromboendarterectomy,
pulmonary hypertension V/Q scan, If unresectable; medical

CT angiography of PA, treatment (‡À¡ ◊Õπ°≈ ÿà¡ pulmonary
Pulmonary angiography arterial hypertension)

Lung disease, Pulmonary function test Oxygen
Hypoxemia O2 saturation recording Medical treatment  (± surgical

(rest, exercise, sleep) treatment) for lung disease
Chest x-ray, CT scan if needed CPAP for sleep disordered
Sleep study if indicated breathing

Familial disease Family history of pulmonary Genetic counseling and testing
hypertension or unexplained death for patients with suspected

Familial pulmonary hypertension
ª√–‡¡‘π ¡√√∂¿“æ·≈–æ¬“°√≥ å‚√§
Functional limitations WHO functional class (I-IV),

6-minute walk test
Hemodynamics Right heart catheterization with

or without vasodilator testing

. .
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Investigation2, 3, 11, 21-28

®ÿ¥¡ÿàßÀ¡“¬À≈ —°¢Õß°“√  àßµ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√
‰¥â·°à ¬◊π¬—π«à“¡’¿“«– pulmonary hypertension ®√ ‘ß·≈–
·¬°‚√§Õ ◊ËπÕÕ°‰ª ‡æ ◊ËÕ«‘π‘®©—¬·¬°ª√–‡¿∑¢Õß pulmonary
hypertension (group 1-5; WHO Venice 2003) ·≈–‡æ ◊ËÕ
ª√–‡¡‘π§«“¡√ÿπ·√ß·≈–æ¬“°√≥å‚√§ ¥—ßµ“√“ß∑’Ë 5 ·≈–
 √ÿª„π·ºπ¿Ÿ¡‘√Ÿª∑ ’Ë 1

°“√ àßµ√«®‡æ◊ËÕ¬ ◊π¬—π¿“«– pulmonary hypertension
1. Chest radiography §«√ àß∑—Èß∑ à“ PA ·≈– lat-

eral ‚¥¬®–æ∫«à“¡’°“√‚µ¢Õß central pulmonary artery

√à«¡°—∫ rapid tapering ¢Õß peripheral pulmonary artery
¥â“π¢«“ ‚¥¬¥Ÿ∑’Ë descending pulmonary artery (2nd branch
¢Õß right pulmonary artery) ¡’¢π“¥‚µ°«à“ 15 ¡‘≈≈‘‡¡µ√
„πºŸâÀ≠‘ß ·≈– 17 ¡‘≈≈‘‡¡µ√„πºŸâ™“¬ æ∫ oligemia ¢Õß
ªÕ¥¥â“π‡¥’¬«°—π

¢≥–‡¥’¬«°—πÕ“®æ∫ right atrial enlargement ‚¥¬
„π∑à“ PA ®–æ∫ right heart border widening ·≈– right
ventricular enlargement ®–æ∫«à“¡’ retrosternal air space
·§∫≈ß (ª°µ‘ 2-2.5 ‡´πµ‘‡¡µ√) ¥—ß· ¥ß„π√ Ÿª∑’Ë 2

√ Ÿª∑’Ë 2 ¿“æ√ —ß ’∑√«ßÕ°∑ à“ PA ·≈– lateral · ¥ß∂ ÷ß pulmonary hypertension

* ¿“æ chest radiograph (PA) · ¥ß∂ ÷ß pulmonary hypertension ‚¥¬æ∫«à“ ¡’°“√‚µ¢Õß‡  âπºà“»Ÿπ¬å°≈“ß¢Õß 2nd branch of right  PA (descending
PA) ¡“°°«à“ 16 ¡‘≈≈ ‘‡¡µ√ (≈ Ÿ°»√¢“«) ·≈– right atrial enlargement (≈ Ÿ°»√¥”)

** ¿“æ chest radiograph (lateral) · ¥ß∂ ÷ß right ventricular enlargement ´÷Ëßæ∫„πºŸâªÉ«¬ pulmonary hypertension  ‚¥¬æ∫«à“¡’°“√·§∫≈ß¢Õß
retrosternal air space (≈ Ÿ°»√¢“«)
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2. Electrocardiography (ECG) Õ“®®–æ∫«à“¡’
≈—°…≥–¢Õß right ventricular hypertrophy À√◊Õ strain (ST
depression ·≈– T inversion „π lead V1-4), right atrial
enlargement (P pulmonale), right axis deviation, in-

complete/complete right bundle branch block ‚¥¬
≈—°…≥–¥—ß°≈ à“« specific right heart disease ‰¡à„™à
≈—°…≥–‡©æ“–¢Õß pulmonary hypertension Õ’°∑—Èß¬—ß‰¡à
¡’§«“¡‰« „π°“√«‘π‘®©—¬‚√§„π√–¬–·√° Ê · ¥ß„π√ Ÿª∑’Ë 3

√Ÿª∑’Ë 3 · ¥ß electrocardiograph ¢ÕßºŸâªÉ«¬ pulmonary hypertension

* æ∫ right ventricular hypertrophy (right axis deviation, R/S > 1 „π lead V1, persistent S wave „π V5-6), right atrial enlargement
(P pulmonale; P wave peak > 2.5 mm „π lead II), R strain (ST depression, T wave inversion „π  V1-3)
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3. Echocardiography ‡ªìπ°“√µ√«®∑ ’Ë¡’ª√–‚¬™π å
‡æ√“–πÕ°®“°®–„™â„π°“√¬ ◊π¬—π¿“«– pulmonary hyperten-
sion ¥—ß°≈à“«·≈â« ¬—ßÕ“®®–æ∫ “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥ pulmo-
nary hypertension ‡™àπ congenital heart disease, valvu-
lar heart disease ‡ªìπµâπ Õ’°∑—Èß¬—ß„™â„π°“√µ‘¥µ“¡º≈°“√
√—°…“ ª√–‡¡‘π§«“¡√ÿπ·√ß¢Õß‚√§‰¥â

®“°∑’Ë°≈ à“«∂÷ß definition ¢Õß pulmonary hyper-
tension ∑ ’Ë„™â mean pulmonary arterial pressure ®“°
right heart catheterization ‡ªìπ§à“°”Àπ¥·≈ â« ¡’°“√
»÷°…“æ∫«à“ systolic pulmonary pressure ¡“°°«à“ 40
mmHg ∑ ’Ë«—¥‰¥â‚¥¬ echocardiography °Á “¡“√∂„™â„π°“√
«‘π‘®©—¬‰¥â (sensitivity 63%, specificity 98%)24

4. Cardiac catheterization ‡ªìπ°“√µ√«®∑ ’Ë inva-
sive ®÷ß‰¡à‡ªìπ∑ ’Ëπ‘¬¡„π°“√‡≈◊Õ°„™â‡ªìπÕ—π¥—∫·√° ·µà®–„™â
„π°√≥’∑ ’Ëº≈µ√«®Õ◊Ëπ„Àâº≈‰¡à™—¥‡®π ‚¥¬‡©æ“–„π√“¬∑ ’ËµâÕß
∑” vasodilator challenge test √à«¡¥â«¬ ¥—ß®–°≈à“«µàÕ‰ª

°“√µ√«®‡æ◊ËÕÀ“ “‡Àµÿ¢Õß¿“«– pulmonary hypertension
1. Computed tomography ‚¥¬‡©æ“–‡¡ ◊ËÕ√à«¡°—∫

angiography ¢Õß pulmonary artery  ¥â«¬·≈â« (CT
angiography of pulmonary artery) πÕ°®“° “¡“√∂
¬◊π¬—π«à“¡’ PHT ‰¥â‚¥¬¥Ÿ∑’Ë¢π“¥ pulmonary artery ·≈ â«
¬—ß “¡“√∂·¬° “‡Àµÿ‰¥â¥â«¬ ‡™àπ æ∫ pulmonary embolism
(chronic thromboembolic pulmonary hypertension), lung
parenchymal disease  ‡ªìπµâπ ªí®®ÿ∫—π‡ªìπ°“√µ√«®∑ ’Ëπ‘¬¡

2. Ventilation-perfusion scan „™â‡æ◊ËÕ·¬°°≈ÿà¡∑’Ë
‡ªìπ pulmonary embolism ÕÕ°‰ª ‚¥¬∑’Ë∂â“ normal V/Q
scan ®– “¡“√∂∫Õ°«à“‰¡à„™à pulmonary embolism ∂÷ß 94-
100% (high negative predictive value) ·µà∂â“º≈‰¡à„™à normal
®–µâÕß„™â°“√µ√«®Õ ◊Ëπ Ê ¡“√ à«¡„π°“√«‘π‘®©—¬ ‡™àπ pulmo-
nary angiography, CT aniography, doppler ultrasound
of leg ‡ªìπµâπ ¢âÕ‡ ’¬§◊Õ positive predictive value ‰¡à¥’
Õ’°∑—Èß CT aniography  “¡“√∂‡ÀÁπ lung parenchyma
√à«¡¥â«¬ §«“¡π‘¬¡„π°“√„™â®÷ß≈¥≈ß„πªí®®ÿ∫—π

3. Pulmonary function test ™à«¬„π°“√«‘π‘®©—¬
„π°√≥’∑’Ë‡ªìπ obstructive pattern Õ“®∫ àß∫Õ°∂÷ß COPD
¢≥–∑’Ë restrictive pattern ∫àß∫Õ°∂÷ß interstitial lung dis-
ease, neuromuscular disease, chest wall disorders ‡ªìπµâπ
·µà§«“¡º‘¥ª°µ‘¥—ß°≈à“«§«√Õ¬Ÿà„π çsevere degreeé ®÷ß
®– “¡“√∂Õ∏ ‘∫“¬ pulmonary hypertension ‰¥â „π∫“ß√“¬
Õ“®µâÕßµ√«® çdiffusion capacityé ¥â«¬ DLco ¥—ß‡™àπ
√“¬ ß  —¬∑’Ë‡ªìπ interstitial lung disease25

4. Polysomnography (PSG) ‡æ◊ËÕ«‘π‘®©—¬·¬°‚√§
sleep-disordered breathing ‚¥¬‡©æ“– obstructive sleep
apnea-hypopnea syndrome  (moderate to severe de-
gree) ‚¥¬‰¥â¡’§«“¡æ¬“¬“¡„™â çovernight oxymetryé ¡“
„™â‡æ ◊ËÕ¥Ÿ«à“¡’ nocturnal hypoxia À√◊Õ‡ª≈ à“ ´÷Ëß≈—°…≥–¥—ß
°≈à“«Õ“®‡°‘¥„πºŸâªÉ«¬ PHT ‚¥¬∑ ’Ë‰¡à¡’ OSAH °Á‰¥â ®÷ß‰¡à
·π–π”„Àâ„™â

5. Blood tests ‰¥â·°à
- Serology  ‡™àπ HIV serology, antinuclear an-

tibody (ANA), rheumatoid factor (RF), antineutrophil
cytoplasmic antibody (ANCA) ‡ªìπµâπ

- Blood chemistry ‡™àπ liver function test
(portopulmonary hypertension)

- ‰¥â¡’°“√»÷°…“„™â N-terminal pro-brain natriuretic
peptide (NT-proBNP) „π°“√«‘π‘®©—¬ PHT ·µà‰¡à “¡“√∂
„™â·¬°‚√§‰¥â ‡æ√“– “¡“√∂¡’§à“ Ÿß®“°À≈“¬ “‡Àµÿ ®÷ß‰¡à
·π–π”„Àâ„™â8, 9

6. «‘∏’Õ◊Ëπ Ê „π°√≥’∑’Ë«‘π‘®©—¬¥â«¬«‘∏ ’°“√µà“ß Ê ·≈ â«
‰¥âº≈‰¡à™—¥‡®π ‰¥â·°à right heart cardiac catheterization,
lung biopsy, pulmonary angiography ·µà‡ªìπ«‘∏’∑’Ë invasive
§«√‡≈◊Õ°„™â‡¡◊ËÕ°“√µ√«®Õ¬à“ßÕ◊Ëπ‰¥âº≈‰¡à™—¥‡®π À√◊Õ
‡Àµÿº≈Õ◊Ëπ ‡™àπ ®–∑” vasodilator challenge test „πºŸâªÉ«¬
PAH °Á§«√®–‡≈◊Õ° right heart catheterization

°“√µ√«®‡æ◊ËÕª√–‡¡‘π ¡√√∂¿“æ·≈–æ¬“°√≥å‚√§
πÕ°®“°°“√ª√–‡¡‘π‚¥¬„™âÕ“°“√‡Àπ◊ËÕ¬ ∑’Ë°”Àπ¥¥â«¬

NYHA functional class I-IV ·≈â« ¬—ß¡’°“√µ√«®∑’Ë„™â„π
°“√ª√–‡¡‘π§«“¡√ ÿπ·√ß ‰¥â·°à

. .
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1. Exercise testing ‰¥â·°à six minute walk test
(6MWT) À√◊Õ cardiopulmonary exercise ´÷Ëß 6MWT
∑”‰¥âßà“¬°«à“ ·≈– “¡“√∂∑”‰¥â‚¥¬‰¡àµâÕß„™â‡§√◊ËÕß¡ ◊Õæ‘‡»…
‡æ’¬ß·§à¡’ ∂“π∑ ’Ë„ÀâºŸâªÉ«¬‡¥‘π‡ªìπ√–¬–∑“ß 30 ‡¡µ√ ·≈â«
„ÀâºŸâªÉ«¬‡¥‘π‰ª°≈ —∫‡√Á«∑ ’Ë ÿ¥ ·≈ â««—¥√–¬–∑“ß∑ ’Ë‰¥â‡¡◊ËÕ§√∫ 6
π“∑’À√◊ÕÀ¬ÿ¥‡¥‘π‡æ√“–‡¥‘π‰¡à‰À« ‚¥¬√–¬–∑“ß∑ ’ËπâÕ¬®–¬‘Ëß

∫Õ°«à“ ¡√√∂¿“æ‰¡à¥’ πÕ°®“°π’È¬—ß„™â„π°“√µ‘¥µ“¡°“√
√ —°…“‰¥â¥â«¬ §«√µ√«®°àÕπ‡√‘Ë¡√ —°…“·≈–À≈—ß®“°√—°…“‰ª
·≈â«‡¡ ◊ËÕºŸâªÉ«¬¡“æ∫·æ∑¬å

2. Hemodynamics  ‚¥¬„™â echocardiography
·≈– right heart catheterization ¥—ß· ¥ß„πµ“√“ß∑ ’Ë 6

®“°§«“¡  —¡æ—π∏å√–À«à“ß venous oxygen cardiac output ¥—ß· ¥ß
CvO2 α CaO2 + CO/VO2
SvO2 α SaO2 + CO/VO2

▼

▼ ▼ ▼

®–æ∫«à“ SvO2 (systemic venous oxygen satura-
tion) ·ª√º—πµ“¡  CO (cardiac output) ·ª√º°º—π°—∫
VO2 (oxygen consumption) ¥—ßπ—Èπ SvO2 ∑ ’ËµË”°ÁÕ“®®–
·ª≈‰¥â«à“ CO µË” ‚¥¬∑ ’Ë SvO2 «—¥‰¥â‚¥¬°“√¥Ÿ¥‡≈◊Õ¥®“°
central  vein ®“° distal port  ¢Õß PA cath À√◊ÕÕ“®®–„™â

‡≈◊Õ¥®“° SVC ºà“π∑“ß central line (jugular À√◊Õ subcla-
vian catheter) °Á„Àâ§à“„°≈â‡§’¬ß°—π ·≈â«π”¡“ àß§≈â“¬ àß
arterial blood gas ∑ ’Ë‡√“§ÿâπ‡§¬ „π·ßà¢Õß PAP ∂â“‚√§¡’
§«“¡√ ÿπ·√ß¡“° ¡’°“√∑”ß“π¢Õß right ventricle (RV) ‡≈«
≈ß Õ“®®–«—¥‰¥â§à“ PAP ∑’Ë‰¡à Ÿß ∑—Èß Ê ∑’Ë severe ®÷ßµâÕß
¥Ÿ RV function √à«¡¥â«¬

§«“¡√ ÿπ·√ß Õ“°“√ Echocardiogram Cardiac catheterization
Mild NYHA class I Systolic PAP 35-55 mmHg Mean PAP 21-40 mmHg
Moderate NYHA class II Systolic PAP > 55 mmHg Mean PAP > 40 mmHg
Severe NYHA class III RV function Venous O2 saturation < 60%
Very severe NYHA class IV RV function Venous O2 saturation < 50%

µ“√“ß∑ ’Ë 6 · ¥ß°“√·¬°§«“¡√ ÿπ·√ß¢Õß pulmonary hypertension ‚¥¬„™â hemodynamic data28



ªï∑’Ë 29 ©∫—∫∑ ’Ë 4 µÿ≈“§¡-∏ —π«“§¡ 2551 291

Update in Pulmonary Hypertension

·ºπ¿Ÿ¡‘∑’Ë 1  · ¥ß¢—ÈπµÕπ°“√«‘π‘®©—¬ºŸâªÉ«¬∑’Ë ß —¬ pulmonary hypertension (PHT) (Adapted from reference 21, 22)

* PFT: pulmonary function test; PSG: polysomnography; V/Q scan: ventilation-perfusion scan; ANA: antinuclear antibody; RF: rheumatoid
factor,; ANCA: anti-neutrophil cytoplasmic antibody; CTEPH: chronic thromboembolic pulmonary hypertension; IPAH: idiopathic
pulmonary arterial hypertension

. .
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Treatment
°“√«‘π ‘®©—¬·≈–√—°…“„π√–¬–µâπ Ê ¢Õß‚√§¡’§«“¡

 ”§—≠¡“°‡æ√“–„π√–¬–∑’Ë‡ªìπ¡“°·≈â«°“√µÕ∫ πÕßµàÕ°“√
√—°…“·≈–º≈¢â“ß‡§’¬ß®“°°“√√ —°…“®–æ∫¡“°°«à“ ‚¥¬∑’Ë
°àÕπ‡√‘Ë¡√—°…“·æ∑¬å®”‡ªìπ∑’Ë®–µâÕßª√–‡¡‘π ¡√√∂¿“æ¢—Èπ
µâπ¢ÕßºŸâªÉ«¬√à«¡¥â«¬ ´÷Ëß‰¥â°≈à“«„πÀ—«¢âÕ°“√«‘π‘®©—¬·≈â«

„π¢—ÈπµÕπ°“√√ —°…“°Á¢÷Èπ°—∫Õ“°“√·≈–‚√§√ à«¡∑’Ë
æ∫29-32 ‚¥¬Õ“®·∫àß°“√√—°…“ÕÕ°‡ªìπ

- General treatment æ‘®“√≥“ ”À√ —∫ºŸâªÉ«¬∑ÿ°√“¬
(group 1-5 pulmonary hypertension)

- Specific treatment ‚¥¬¢÷Èπ°—∫‚√§∑’Ëæ∫√à«¡
ª√–‡¿∑¢Õß‚√§ (group 1-5 pulmonary hypertension)
‚¥¬Õ“®®–‡ªìπ°“√√—°…“¥â«¬¬“ À√◊Õ°“√ºà“µ—¥

General treatment
1. Physical activity „π√–¬–·√°ºŸâªÉ«¬®–¡’

Õ“°“√‡©æ“–µÕπÕÕ°°”≈—ß°“¬·µà„π√–¬–µàÕ¡“®–¡’Õ“°“√
‡Àπ◊ËÕ¬¢≥–æ—°¥â«¬ ·≈–®–¡’Õ“°“√√ ÿπ·√ß¢≥–ÕÕ°°”≈ —ß°“¬
‡™àπ ‡ªìπ≈¡ À—«„®‡µâπº‘¥®—ßÀ«–®π∂÷ß‡ ’¬™’«‘µ‰¥â ¥—ßπ—Èπ°“√
ÕÕ°°”≈ —ß°“¬„πºŸâªÉ«¬µâÕß∑”Õ¬à“ß√–¡—¥√–«—ß

°“√Ωñ° skeletal muscle training33 ®–¡’ª√–‚¬™π å
‚¥¬‡©æ“–„πºŸâªÉ«¬∑’Ë¡’‚√§ªÕ¥‡√◊ÈÕ√—ß ‡™àπ COPD √à«¡¥â«¬

2. Oxygen supplementation ¡’ª√–‚¬™πåÕ¬à“ß
™—¥‡®π„πºŸâªÉ«¬ COPD ∑’Ë¡’ hypoxemia34 „πºŸâªÉ«¬
ª√–‡¿∑Õ◊Ëπ¬—ß‰¡à¡’¢âÕ¡Ÿ≈‡æ’¬ßæÕ ·µà·π–π”„Àâ„™â„πºŸâªÉ«¬
∑ÿ°√“¬∑’Ë¡’ resting hypoxemia, exercise induced
hypoxemia À√◊Õ nocturnal hypoxemia ‚¥¬¡’®ÿ¥¡ÿàßÀ¡“¬
„Àâ oxygen saturation > 90% „π¢≥–æ—°·≈–ÕÕ°
°”≈ —ß°“¬29-32

3. Anticoagulant ºŸâªÉ«¬∑’Ë‰¥âª√–‚¬™πå™—¥‡®π§◊Õ
thromboembolic pulmonary hypertension ·≈– severe
left heart failure ∑ ’Ë¡’‚Õ°“ ‡ ’Ë¬ßµàÕ°“√‡°‘¥ thromboem-
bolism ‚¥¬„πºŸâªÉ«¬ pulmonary arterial hypertension (PAH)
¢âÕ¡Ÿ≈®“° observational study ·π–π”„Àâ„™â„πºŸâªÉ«¬∑ÿ°√“¬
∑’Ë‰¡à¡’¢âÕÀâ“¡ ‚¥¬„Àâ warfarin ‚¥¬§ÿ¡„Àâ§à“ international
normalized ratio (INR)1.5-2.535

4. Diuretic loop diuretic, potassium sparing di-
uretic  “¡“√∂„™â‡æ ◊ËÕ§«∫§ÿ¡Õ“°“√¢Õß right heart
failure „πºŸâªÉ«¬∑’Ë¡’Õ“°“√ ·µàµâÕß√–«—ßº≈¢â“ß‡§’¬ß §◊Õ
hypokalemia, metabolic alkalosis ·≈– low cardiac out-
put ·≈–µâÕß√–«—ß°“√≈¥≈ß¢Õß preload ´÷Ëß®–∑”„ÀâºŸâªÉ«¬
Õ“°“√‡≈«≈ß‰¥â ‡æ√“–ºŸâªÉ«¬‡À≈ à“π’ÈÕ¬Ÿà„π¿“«– preload de-
pendent29-32

5. Cardiac glycosides ¡’ª√–‚¬™π å„π°≈ÿà¡ left
ventricular failure ‚¥¬‡©æ“– ¡’ supraventricular tachy-
cardia (√«¡∂ ÷ß atrial fibrillation) √ à«¡¥â«¬ „πºŸâªÉ«¬°≈ ÿà¡
Õ◊Ëπ Ê ¬—ß‰¡à·π–π”„Àâ„™â36

Specific treatment
1. Treatment of underlying diseases28-32, 37, 38

- √ —°…“‚√§√à«¡∑’Ëæ∫ ‰¥â·°à connective tissue
disease, HIV infection, COPD, chronic left heart failure
‡ªìπµâπ

- „πºŸâªÉ«¬ chronic thromboembolic pulmonary
hypertension (CTEPH) °“√√—°…“®”‡æ“– § ◊Õ surgical
pulmonary thromboendarterectomy ·µà„π√“¬∑ ’Ëºà“µ—¥‰¡à
‰¥â °“√√ —°…“¥â«¬¬“§≈ â“¬°—∫ºŸâªÉ«¬ PAH °Áæ∫«à“‰¥âº≈ ¥—ß
®–°≈à“«µàÕ‰ª

- „πºŸâªÉ«¬ pulmonary hypertension group 3, 4,
5 ∑ ’Ë‰¡àµÕ∫ πÕßµàÕ°“√√—°…“∑’Ë‡©æ“–µàÕ‚√§„π°≈ÿà¡ ¬—ß
 “¡“√∂æ‘®“√≥“„™â¬“°≈ÿà¡ vasodilator §≈ â“¬°—∫ºŸâªÉ«¬°≈ ÿà¡
PAH ‰¥â

- ºŸâªÉ«¬°≈ÿà¡ pulmonary hypertension group 2
(pulmonary hypertension with left heart disease) ‰¡à
·π–π”„Àâ„™â¬“°≈ÿà¡ vasodilator37, 38

2. Treatment of pulmonary arterial hyper-
tension (PAH) „πºŸâªÉ«¬ PAH ®–¡’°“√√ —°…“‡©æ“– ‚¥¬
‡©æ“–¬“°≈ ÿà¡¢¬“¬À≈Õ¥‡≈◊Õ¥ ‚¥¬¢âÕ¡Ÿ≈°“√√—°…“„πºŸâªÉ«¬
°≈ ÿà¡π ’È®–§≈ â“¬°—π ‚¥¬‡©æ“– idiopathic PAH (IPAH), PAH
related to congenital heart disease and connective
tissue disease ‚¥¬·π–π”„ÀâºŸâªÉ«¬ PAH ∑ÿ°√“¬§«√‰¥â
√—∫°“√∑” hemodynamic assessment ‚¥¬πÕ°®“°¢âÕ¡Ÿ≈
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∑’Ë‰¥â·≈â«¬—ß “¡“√∂∑” vasoreactivity test ‡æ ◊ËÕ‡≈◊Õ°¬“∑’Ë
®–„™â√—°…“‰¥âÕ’°¥â«¬ ¥—ß· ¥ß„π·ºπ¿Ÿ¡‘√Ÿª∑’Ë 2

2.1 Vasodilator ¬“„π°≈ ÿà¡ vasodilator
πÕ°®“°®–¡’ƒ∑∏‘Ï„π°“√¢¬“¬À≈Õ¥‡≈◊Õ¥·≈â«¬—ß¡’ƒ∑∏‘Ï anti-
proliferation ́ ÷Ëß‡ªìπæ¬“∏ ‘°”‡π ‘¥∑ ’Ë ”§—≠¢Õß°“√‡°‘¥‚√§ PAH
Õ’°¥â«¬ ‚¥¬¡’®ÿ¥∑’ËÕÕ°ƒ∑∏ ‘Ï‡ªìπ “¡  à«π¥—ß· ¥ß„π√ Ÿª
∑’Ë 4

2.1.1 Endothelin pathway  Endothelin-
1 (ET1) ‡ªìπ vasoconstrictor ·≈– smooth muscle
mitogen ÕÕ°ƒ∑∏ ‘Ïºà“π ETA  receptor ·≈– ETB receptor
‚¥¬∑ ’Ë ETB receptor ¬—ß¡’º≈ vasodilator ¥â«¬ ¥—ßπ—Èπ ET
receptor antagonist ‚¥¬‡©æ“– select ive ETA
receptor antagonist ®÷ßÕÕ°ƒ∑∏ ‘Ï‡ªìπ vasodilator ·≈–
antimitogen ·µà¢âÕ¡Ÿ≈„πªí®®ÿ∫—π‰¡àæ∫§«“¡·µ°µà“ß√–À«à“ß
non-selective ET receptor antagonist (Bosentan)39-41
·≈– selective ETA receptor antagonist (Sitaxsentan,
Ambrisentan) ·µàº≈¢â“ß‡§’¬ß¢Õß selective ETA receptor
antagonist ¡’¡“°°«à“ 42,43 ªí®®ÿ∫ —π®÷ß·π–π”„Àâ„™â Bosentan

2.1.2 Nitrix oxide pathway  NO ÕÕ°
ƒ∑∏‘Ï‡ªìπ pulmonary vasodilator ¥—ßπ—Èπ¬“∑’Ëπ”¡“„™â‰¥â·°à
nitric oxide44-45 ·≈– “√∑ ’Ë≈¥°“√∑”≈“¬ NO § ◊Õ PDE5
inhibitor (phosphodiesterase type 5 inhibitor) ‡™àπ
Sildenafil46

2.1.3 Prostacyclin pathway  PCI2 ÕÕ°
ƒ∑∏ ‘Ï‡ªìπ potent pulmonary vasodilator ‚¥¬∑ ’Ëπ”¡“„™â‰¥â
·°à prostacyclin (Epoprostenol) ·≈– prostacyclin ana-
logues (Treprostenil, Iloprost) ‚¥¬ epoprostenol
treprostenil ¡’¢âÕ¡Ÿ≈„π·ßà°“√≈¥ mortality rate ‰¥â37, 47, 48

2.1.4 Calcium channel blockage
(CCB) °Á¡’ƒ∑∏‘Ï vasodilator ‡™àπ°—π ·µà‰¡à¡’ƒ∑∏ ‘Ï anti-
proliferation Õ’°∑ —Èß¢âÕ¡Ÿ≈æ∫«à“‰¥âª√–‚¬™π å‡©æ“–ºŸâªÉ«¬ IPAH
À√◊Õ PAH related to anorexigen ∑ ’ËµÕ∫ πÕßµàÕ

vasoreactivity test (√ âÕ¬≈– 10-13) ·µà¡’‡æ’¬ß √âÕ¬≈– 50-
70 ¢ÕßºŸâªÉ«¬∑ ’ËµÕ∫ πÕß¥—ß°≈ à“«®–‰¥âº≈¥’„π√–¬–¬“«
¥—ßπ—ÈπºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√ —°…“‚¥¬ CCB µâÕß‰¥â√—∫°“√
ª√–‡¡‘π°“√√ —°…“Õ¬à“ß„°≈â™‘¥37, 49, 50

„π°√≥ ’∑’Ë‰¥â¬“ vasodilator ·≈â«¬—ß‰¡à‰¥âº≈ ‚¥¬
ª√–‡¡‘π®“°Õ“°“√‡Àπ◊ËÕ¬, functional capacity (6MWT)
‡ªìπµâπ ‚¥¬·π–π”„Àâª√–‡¡‘πÀ≈—ß°“√‡√ ‘Ë¡√ —°…“ 3-6 ‡¥ ◊Õπ
°“√„™â¬“√ à«¡°—πÀ≈“¬™π‘¥ (combination therapy)37, 51-56

¡’¢âÕ¡Ÿ≈«à“¡’ª√– ‘∑∏‘¿“æ∑’Ë¥’ ¥—ß· ¥ß„π·ºπ¿Ÿ¡‘∑’Ë 2 ACCP
guideline 200737

2.2 Surgical therapy57-61

2.2.1 Atrial septostomy ‡æ ◊ËÕ∑”„Àâ‡°‘¥
right to left shunt ‡æ◊ËÕ‡æ‘Ë¡ systemic blood flow ‚¥¬°“√
bypass pulmonary vasculature ‚¥¬æ‘®“√≥“„πºŸâªÉ«¬∑’Ë¡’
Õ“°“√¡“° syncope, severe right heart failure ‚¥¬
‡©æ“–∑’Ë‰¡àµÕ∫ πÕßµàÕ°“√√ —°…“¥â«¬¬“ À√◊Õ√–À«à“ß√Õº≈
°“√√ —°…“¥â«¬¬“„πºŸâªÉ«¬∑ ’Ë¡’Õ“°“√¡“° À√◊Õ√Õ°“√ºà“µ—¥ lung
transplantation À√◊Õ‰¡à “¡“√∂ºà“µ—¥ lung transplantation
‰¥â57-59

2.2.2 Lung transplantation bilateral lung
transplantation À√◊Õ heart-lung transplantation59, 60 §«√
æ‘®“√≥“„πºŸâªÉ«¬∑’Ë‰¡àµÕ∫ πÕßµàÕ°“√√—°…“¥â«¬¬“ (aggres-
sive medical treatment) ·µà°Áæ∫Õÿ∫—µ‘°“√≥å¢Õß chronic
graft rejection (bronchiolitis obliterans) ¡“°°«à“ºŸâªÉ«¬
‚√§Õ◊Ëπ Ê ∑’Ë¡“ºà“µ—¥‡ª≈’Ë¬πªÕ¥61

Monitoring treatment
À≈—ß°“√√—°…“ª√–¡“≥ 3-6 ‡¥◊Õπ ·æ∑¬å§«√

ª√–‡¡‘π°“√√—°…“ ‚¥¬ª√–‡¡‘π∑’ËÕ“°“√‡Àπ◊ËÕ¬·≈– 6 minute
walk test (6MWT) ‚¥¬®ÿ¥¡ÿàßÀ¡“¬§◊Õ ºŸâªÉ«¬Õ“°“√¥’¢÷Èπ
(NYHA class I or II) ·≈– 6MWT > 380 m.37, 62
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√Ÿª∑’Ë 4 · ¥ß Target for current therapies for PAH (NEJM 2004; 351: 1425-36)30
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·ºπ¿Ÿ¡‘∑’Ë 2 · ¥ß°“√√ —°…“ pulmonary arterial hypertension (American College of Chest Physician: evidence-
based clinical practice guideline 2007)37

* Recommendation: A (strong recommendation), B (moderate recommendation), C (Weak recommendation), E/A (strong recommen-
dation based on expert opinion only), E/B (moderate recommendation based on expert opinion only), E/C (weak recommendation
based on expert opinion only); ** CCB = calcium channel blockers,  IPAH = Idiopathic PAH;  IV = Intravenous SC = Subcutaneous,
inh. = Inhalation *** Acute vasodilator response: a fall in mPAP ≥ 10mmHg, to a mPAP ≤ 40 mmHg, with an unchanged or increased
cardiac output.
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µ“√“ß∑ ’Ë 7  √ÿª¬“∑’Ë„™â„πºŸâªÉ«¬ pulmonary arterial hypertension (PAH)29-31, 37

Drug (class) Route Dosage Half-life Major class Side effects Contraindication
Nifedipine Oral 30-240 2-5 hr Vasoreactive Relative -
(CCB) mg/day patient tachycardia
Diltriazem Oral 120-900 2-4.5 hr Vasoreactive Relative -
(CCB) mg/day patient tachycardia
Bosentan Oral 62.5 mg q.d. x 5 hr NYHA III-IV Hepatocellular Concurrent use of
(Dual ERA) 4 weeks then injury, flushing, cyclosporine or

125 mg b.i.d. headache, glyburide;
edema, sinus pregnancy; pre-
congestion, existing moderate-
hemoglobin to-severe liver
decrease impairment

Nitric oxide Inhaled 5-80 ppm 15-30 Acute Hypotension, Hypersensitivity
sec treatment, Withdrawal to nitric oxide

ARDS, symptoms
Neonate PHT

Sildenafil Oral 20 mg t.i.d. 4 hr NYHA I-IV Headache, Concurrent use of
(PDE5 dyspepsia, organic nitrate
inhibitor) epitaxis, back medication

pain, sinus
congestion

Epoprostenol Intrave- 1-20 3-5 min NYHA III-IV Flushing, None
(prostanoid) nous ng/kg/min headache, nausea,

diarrhea, jaw pain,
arthralgia

Iloprost Inhaled 2.5-5 mcg 6-9 1-2 hr NYHA III-IV Flushing, None
(prostanoid) times daily cough, headache,

during waking nausea, insomnia,
hour (< 45 diarrhea, jaw pain,
mcg/day) hypotension

Treprostinil Subcuta- 0.625-40 4-5 hr NYHA II-IV Infusion site pain None
(prostanoid) neous or ng/kg/min and reaction

intraveno (s.c/IV), headache,
us diarrhea
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¡’≈Ÿ°®â“ß°Õß∑ ÿπ«—≥‚√§µ‘¥µ“¡‡¬’Ë¬¡ Õ¬à“ß‰√°Áµ“¡ º≈°“√¥”‡π‘πß“π°Á¬—ßµË”°«à“‡ªÑ“À¡“¬‡°≥±åÕπ“¡—¬‚≈°∑ ’Ë„Àâº≈°“√√ —°…“
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°≈ÿà¡ºŸâ  —¡º— √à«¡∫â“π ·≈–ºŸâ¡’Õ“°“√ ß  —¬„π™ÿ¡™π √«¡∑ —Èß¡’√–∫∫°“√µ‘¥µ“¡¥Ÿ·≈ºŸâªÉ«¬«—≥‚√§„Àâ‰¥â√ —∫°“√√—°…“µ“¡‡°≥±å πà“
®– àßº≈„Àâª√– ‘∑∏‘º≈¢Õß°“√√—°…“«—≥‚√§¥’¢÷Èπ
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 “∏“√≥ ÿ¢ ‡ªìπ “‡Àµÿ°“√ªÉ«¬ ·≈–°“√µ“¬„πÀ≈“¬Ê
ª√–‡∑»∑ —Ë«‚≈° ª√–¡“≥°“√°—π«à“®–¡’§π∑’Ëµ“¬®“°«—≥‚√§√“«
3 ≈â“π§πµàÕªï ·≈–  à«π„À≠ à‡°‘¥„πª√–‡∑»∑ ’Ë°”≈—ßæ—≤π“
ª√–‡∑»‰∑¬‡ªìπÀπ÷Ëß„π°≈ÿà¡ 22 ª√–‡∑»∑ —Ë«‚≈°∑’Ë¡’¿“√–
ªí≠À“«—≥‚√§ Ÿß Õß§å°“√Õπ“¡—¬‚≈° §“¥°“√≥å«à“ª√–‡∑»
‰∑¬πà“®–¡’ºŸâªÉ«¬«—≥‚√§√“¬„À¡à∑ÿ°ª√–‡¿∑ªï≈– 89,000 √“¬
(142 µàÕ· πª√–™“°√) ·≈–ª√–¡“≥ 40,000 √“¬ ‡ªìπ
ºŸâªÉ«¬∑’Ë¡’‡ ¡À–∫«° (63 µàÕ· πª√–™“°√) ®“°√“¬ß“π TB
07 ªï æ.». 2547 ∑’Ë°≈ÿà¡«—≥‚√§ ·≈–‚√§µ‘¥µàÕ∑“ß‡æ» —¡æ—π∏ å
‰¥â√—∫√“¬ß“π®“°æ ◊Èπ∑’Ëµà“ß Ê æ∫ºŸâªÉ«¬∑ÿ°ª√–‡¿∑∑—Èß ‘Èπ
56,016 √“¬ ‚¥¬‡ªìπºŸâªÉ«¬„À¡à‡ ¡À–∫«° 27,932 √“¬ (¢âÕ¡Ÿ≈
30 °—π¬“¬π 2548)1, 2 ªí®®ÿ∫ —π¬ÿ∑∏»“ µ√å°“√√—°…“«—≥‚√§
¥â«¬√–∫∫¬“√–¬–  —Èπ¿“¬„µâ°“√  —ß‡°µ‚¥¬µ√ß (Directly
Observed  Treatment, Short Course : DOTS) ¡’§«“¡
 ”§—≠Õ¬à“ß¡“°„π°“√§«∫§ÿ¡«—≥‚√§„π∑ ÿ°√–¥—∫À≈ —ß®“°∑ ’Ë
Õß§å°“√Õπ“¡—¬‚≈°‰¥â‡√‘Ë¡‚§√ß°“√ DOTS ‡ªìπ§√—Èß·√°„πªï
æ.». 2534 ®π∂ ÷ßªï æ.». 2542 ¡’ª√–‡∑»‡¢â“√à«¡‚§√ß°“√ 148
ª√–‡∑» ·µà‡ªìπ∑’Ëπà“‡  ’¬¥“¬«à“®”π«πºŸâªÉ«¬«—≥‚√§∑ ’Ë‰¥â√—∫
°“√√—°…“¥â«¬ DOTS ¡’‡æ’¬ß√âÕ¬≈– 27 ¢ÕßºŸâªÉ«¬«—≥‚√§
∑—ÈßÀ¡¥‡∑à“π—Èπ

ª√–‡∑»‰∑¬‡√‘Ë¡‚§√ß°“√ DOTS µ—Èß·µàªï æ.». 2539
´÷Ëß “¡“√∂¢¬“¬®π§√∫∑—ÈßÀ¡¥„π√–¥—∫Õ”‡¿Õ„πªï æ.». 2544
·µà§«“¡§√Õ∫§≈ ÿ¡ºŸâªÉ«¬«—≥‚√§∑”‰¥âª√–¡“≥√ âÕ¬≈– 30
‡∑à“π—Èπ  à«π∑’Ë¡’ªí≠À“¡“°§◊Õ‚√ßæ¬“∫“≈»Ÿπ¬å·≈–‚√ßæ¬“∫“≈
∑—Ë«‰ª∑ ’Ë¡’¢π“¥„À≠à3 ®—ßÀ«—¥π§√ «√√§å ‰¥â¥”‡π‘π°“√√—°…“
«—≥‚√§·∫∫¡’æ’Ë‡≈’È¬ßµ—Èß·µàªï æ.». 2543 ¥”‡π‘π°‘®°√√¡
µ“¡·ºπß“π§«∫§ÿ¡«—≥‚√§·Ààß™“µ‘§√∫∑ÿ°Õ”‡¿Õ °≈ÿà¡ß“π
‡«™°√√¡ —ß§¡ ‚√ßæ¬“∫“≈ «√√§åª√–™“√—°…å ‰¥â√—∫º‘¥™Õ∫
ß“π„π§≈ ‘π‘°«—≥‚√§ „Àâ∫√‘°“√¢÷Èπ∑–‡∫ ’¬πºŸâªÉ«¬«—≥‚√§®“°
∑ÿ°·ºπ° ®—¥∑”√“¬ß“π√Õ∫ 3 ‡¥◊Õπ °“√  àßµàÕ·≈–°“√
µ‘¥µ“¡ºŸâªÉ«¬‡πâπ°“√°‘π¬“„Àâ§√∫∂â«π º≈°“√¥”‡π ‘π°“√„π
√–À«à“ßªï æ.». 2544-2545 ¡’Õ—µ√“º≈ ”‡√Á®¢Õß°“√√—°…“
√âÕ¬≈– 54.10, 55.0 ´÷ËßµË”°«à“¥—™π’™’È«—¥∑’ËÕß§å°“√Õπ“¡—¬
‚≈°‰¥â°”Àπ¥„Àâ¡“°°«à“√âÕ¬≈– 85 °“√»÷°…“„π§√—Èßπ’È¡’
«—µ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“º≈°“√¥”‡π ‘πß“π§«∫§ÿ¡«—≥‚√§

·∫∫¡’æ’Ë‡≈’È¬ß (DOTS) µ“¡¥—™π’™’È«—¥·ºπß“π«—≥‚√§·Ààß™“µ‘
º≈°“√æ—≤π“ß“π«—≥‚√§ ‚√ßæ¬“∫“≈ «√√§åª√–™“√ —°…å
‡æ◊ËÕπ”¢âÕ¡Ÿ≈¡“«“ß·ºπ·°â‰¢ªí≠À“°“√¥”‡π‘πß“π«—≥‚√§¢Õß
‚√ßæ¬“∫“≈ «√√§åª√–™“√—°…å

«— ¥ÿ·≈–«‘∏ ’°“√»÷°…“
°“√»÷°…“π’È‡ªìπ°“√»÷°…“‡™‘ßæ√√≥π“·∫∫¬âÕπÀ≈—ß

(retrospective descriptive study) „πºŸâªÉ«¬«—≥‚√§ªÕ¥
‡ ¡À–∫«°∑’Ë¢÷Èπ∑–‡∫’¬π§≈‘π‘°«—≥‚√§¢Õß‚√ßæ¬“∫“≈ «√√§å
ª√–™“√ —°…å ªï æ.». 2546-2548 ®”π«π 401 √“¬ ‚¥¬
√«∫√«¡¢âÕ¡Ÿ≈ ®“°·∫∫∑–‡∫ ’¬π√“¬ß“π«—≥‚√§ ‰¥â·°à ∫—µ√
∫—π∑÷°°“√√ —°…“ (TB 01), ∑–‡∫ ’¬πºŸâªÉ«¬«—≥‚√§ (TB 03),
∑–‡∫’¬π™—π Ÿµ√ (TB 04), ∫—µ√∫—π∑÷°°“√°‘π¬“ (DOT Card),
·∫∫√“¬ß“π√Õ∫ 4 ‡¥ ◊Õπ ºŸâªÉ«¬«—≥‚√§√“¬„À¡à ·≈–√ —°…“
´È”, ·∫∫√“¬ß“πº≈°“√√ —°…“‡¡◊ËÕ ‘Èπ ÿ¥√–¬–‡¢â¡¢âπ ·≈–
√ —°…“´È”∑’Ë¢÷Èπ∑–‡∫’¬π 4-8 ‡¥ ◊Õπ∑’Ëºà“π¡“ (TB 07, TB 07/
1) ·≈–·∫∫√“¬ß“πº≈°“√√ —°…“«—≥‚√§¢ÕßºŸâªÉ«¬«—≥‚√§
12-16 ‡¥ ◊Õπ∑’Ëºà“π¡“ (TB 08)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
π”¢âÕ¡Ÿ≈∑—ÈßÀ¡¥√«∫√«¡®—¥µ“¡ª√–‡¿∑¢Õß¢âÕ¡Ÿ≈

π”¢âÕ¡Ÿ≈∫“ß à«π§”π«≥∑“ß ∂‘µ‘‚¥¬ √â“ßµ“√“ß·®°·®ß
§«“¡∂ ’Ë ‡æ ◊ËÕæ‘®“√≥“¢âÕ¡Ÿ≈„π√ Ÿª¢Õß®”π«π√ âÕ¬≈– ·≈–
§à“‡©≈ ’Ë¬

º≈°“√»÷°…“
ºŸâªÉ«¬«—≥‚√§ªÕ¥‡ ¡À–æ∫‡™◊ÈÕ√“¬„À¡à¢÷Èπ∑–‡∫’¬π

401 √“¬ æ∫‡æ»™“¬ 256 √“¬ √ âÕ¬≈– 64.84 ‡æ»À≠ ‘ß
145 √“¬ √ âÕ¬≈– 36.15 (µ“√“ß∑’Ë 1) °≈ÿà¡Õ“¬ÿ¢ÕßºŸâªÉ«¬∑’Ë
æ∫¡“°∑’Ë ÿ¥ §◊Õ 65 ªï¢÷Èπ‰ª √âÕ¬≈– 25.68 √Õß≈ß¡“§◊Õ
35-44 ªï √ âÕ¬≈– 20.95 ·≈– 25-34 ªï √âÕ¬≈– 17.21 °≈ ÿà¡
Õ“¬ÿ∑’Ëæ∫πâÕ¬∑’Ë ÿ¥§◊Õ 0-14 ªï √âÕ¬≈– 0.99 (µ“√“ß∑ ’Ë 2)
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º≈°“√¥”‡π ‘πß“π§«∫§ÿ¡«—≥‚√§µ“¡·π«∑“ß°“√√ —°…“«—≥‚√§·∫∫¡’æ’Ë‡≈ ’È¬ß (DOTS)

®“°º≈°“√¥”‡π‘π°“√µ“¡µ—«™’È«—¥¢Õß°√–∑√«ß
 “∏“√≥ ÿ¢   ‡ª√’¬∫‡∑’¬∫√–À«à“ß ªï æ.». 2546-2548
æ∫«à“„π¿“æ√«¡º≈ß“π¥’¢÷Èπ Õ—µ√“°“√‡ª≈’Ë¬π¢Õß‡ ¡À–
(conversion rate), Õ—µ√“°“√√—°…“À“¬ (cure rate), Õ—µ√“
º≈ ”‡√Á®¢Õß°“√√—°…“ (success rate) ¥’¢÷Èπ §◊ÕÕ—µ√“°“√
‡ª≈ ’Ë¬π¢Õß‡ ¡À–®“°√ âÕ¬≈– 54.92 ‡ªìπ 82.43, Õ—µ√“°“√
√—°…“À“¬®“°√ âÕ¬≈– 56.03 ‡ªìπ 78.72, Õ—µ√“º≈ ”‡√ Á®
„π°“√√—°…“®“°√âÕ¬≈– 58.62 ‡ªìπ 80.85 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

µ“√“ß∑ ’Ë 2 ºŸâªÉ«¬«—≥‚√§‡ ¡À–æ∫‡™ ◊ÈÕ√“¬„À¡à ·¬°µ“¡°≈ÿà¡Õ“¬ÿ

µ“√“ß∑ ’Ë 1 ºŸâªÉ«¬«—≥‚√§æ∫‡™ ◊ÈÕ√“¬„À¡à∑’Ë¢÷Èπ∑–‡∫ ’¬π√ —°…“„π§≈ ‘π‘°«—≥‚√§ ·¬°µ“¡‡æ»

‡æ» ªï 2546 ªï 2547 ªï 2548 √«¡
®”π«π √ âÕ¬≈– ®”π«π √ âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √ âÕ¬≈–

™“¬ 79 61.72 62 63.27 115 65.71 256 64.84
À≠‘ß 49 32.28 36 36.73 60 34.28 145 36.15
√«¡ 128 100 98 100 175 100 401 100

Õ“¬ÿ ªï 2546 ªï 2547 ªï 2548 √«¡
®”π«π √ âÕ¬≈– ®”π«π √ âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √ âÕ¬≈–

0-14 1 0.78 1 1.02 2 1.14 4 0.99
15-24 13 10.16 6 6.12 17 9.71 36 8.97
25-34 22 17.19 17 17.35 30 17.14 69 17.21
35-44 35 27.34 20 20.41 29 16.57 84 20.95
45-54 11 8.59 14 14.29 33 18.85 58 14.46
55-64 12 9.38 16 16.33 19 10.85 47 11.72
65 ªï¢÷Èπ‰ª 34 26.56 24 24.49 45 25.71 103 25.68
√«¡ 128 100 98 100 175 100 401 100

ºŸâªÉ«¬‡¢µÕ”‡¿Õ‡¡ ◊Õß°—∫πÕ°‡¢µæ∫«à“ Õ—µ√“°“√‡ª≈ ’Ë¬π¢Õß
‡ ¡À–‡¢µÕ”‡¿Õ‡¡ ◊Õß®“°√âÕ¬≈– 64.0 ‡ªìπ 84.40 πÕ°‡¢µ
®“°√âÕ¬≈– 40.42 ‡ªìπ 76.92 Õ—µ√“°“√√—°…“À“¬‡¢µ
Õ”‡¿Õ‡¡◊Õß®“°√âÕ¬≈– 62.67 ‡ªìπ 82.10, πÕ°‡¢µ®“°√ âÕ¬≈–
43.90 ‡ªìπ 71.74 Õ—µ√“º≈ ”‡√ Á®¢Õß°“√√ —°…“‡¢µÕ”‡¿Õ
‡¡◊Õß®“° 65.33 ‡ªìπ 84.21 πÕ°‡¢µ®“°√âÕ¬≈– 46.34 ‡ªìπ
73.91 º≈°“√¥”‡π ‘πß“π„π‡¢µ‡¡◊Õß¥’°«à“πÕ°‡¢µ (µ“√“ß∑ ’Ë
3, 4, 5)



          ∏’√»—°¥‘Ï ≈—°…≥“π —π∑ å «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ304

µ“√“ß∑ ’Ë 3 Õ—µ√“°“√‡ª≈ ’Ë¬π¢Õß‡ ¡À– (conversion rate) ‡ª√ ’¬∫‡∑’¬∫√–À«à“ßªï æ.». 2546-2548 „π‡¢µ·≈–πÕ°‡¢µ
Õ”‡¿Õ‡¡ ◊Õßπ§√ «√√§å

µ“√“ß∑ ’Ë 4 Õ—µ√“°“√√—°…“À“¬¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥ (cure rate) ‡ ¡À–∫«°√“¬„À¡à √–À«à“ßªï æ.». 2546-2548 ‡ª√ ’¬∫‡∑’¬∫
æ◊Èπ∑’Ë„π‡¢µ ·≈–πÕ°‡¢µÕ”‡¿Õ‡¡ ◊Õßπ§√ «√√§å

ªïß∫ª√–¡“≥ Õ”‡¿Õ‡¡ ◊Õß (√“¬) πÕ°‡¢µÕ”‡¿Õ‡¡ ◊Õß (√“¬) √«¡ (√“¬)
ª√–‡¡‘π √—°…“À“¬ √âÕ¬≈– ª√–‡¡‘π √—°…“À“¬ √âÕ¬≈– ª√–‡¡‘π  √ —°…“À“¬ √âÕ¬≈–

2546 75 47 62.67 41 18 43.90 116 65 56.03
2547 51 42 82.35 23 17 73.91 76 59 77.63
2548 95 78 82.10 46 33 71.74 141 111 78.72

ªïß∫ª√–¡“≥ Õ”‡¿Õ‡¡ ◊Õß (√“¬) πÕ°‡¢µÕ”‡¿Õ‡¡ ◊Õß (√“¬) √«¡ (√“¬)
ª√–‡¡‘π º≈‡ªìπ≈∫ √ âÕ¬≈– ª√–‡¡‘π º≈‡ªìπ≈∫ √ âÕ¬≈– ª√–‡¡‘π  º≈‡ªìπ≈∫ √ âÕ¬≈–

µ“√“ß∑ ’Ë 5 Õ—µ√“º≈ ”‡√ Á®„π°“√√ —°…“ (success rate) √–À«à“ßªï æ.». 2546-2548 ‡ª√’¬∫‡∑ ’¬∫æ◊Èπ∑ ’Ë‡¢µÕ”‡¿Õ‡¡ ◊Õß ·≈–
πÕ°‡¢µÕ”‡¿Õ‡¡ ◊Õßπ§√ «√√§å

ªïß∫ª√–¡“≥ Õ”‡¿Õ‡¡ ◊Õß (√“¬) πÕ°‡¢µÕ”‡¿Õ‡¡ ◊Õß (√“¬) √«¡ (√“¬)
ª√–‡¡‘π √ —°…“ ”‡√ Á® √âÕ¬≈– ª√–‡¡‘π √ —°…“ ”‡√Á® √âÕ¬≈– ª√–‡¡‘π √—°…“ ”‡√ Á® √âÕ¬≈–

2546 75 49 65.33 41 19 46.34 116 68 58.62
2547 51 44 86.27 23 119 82.60 76 63 82.89
2548 95 80 84.21 46 34 73.91 141 114 80.85

ªïß∫ª√–¡“≥ Õ”‡¿Õ‡¡ ◊Õß (√“¬) πÕ°‡¢µÕ”‡¿Õ‡¡ ◊Õß (√“¬) √«¡ (√“¬)
ª√–‡¡‘π º≈‡ªìπ≈∫ √ âÕ¬≈– ª√–‡¡‘π º≈‡ªìπ≈∫ √ âÕ¬≈– ª√–‡¡‘π  º≈‡ªìπ≈∫ √ âÕ¬≈–

2546 75 48 64.0 47 19 40.42 122 67 54.92
2547 58 49 84.48 25 18 72.0 83 67 80.72
2548 109 92 84.40 39 30 76.92 148 122 82.43
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º≈°“√¥”‡π ‘πß“π§«∫§ÿ¡«—≥‚√§µ“¡·π«∑“ß°“√√ —°…“«—≥‚√§·∫∫¡’æ’Ë‡≈ ’È¬ß (DOTS)

Õ—µ√“°“√¢“¥°“√√—°…“ (default rate) º≈°“√
¥”‡π ‘πß“π¥’¢÷Èπ Õ—µ√“°“√¢“¥°“√√—°…“®“°√âÕ¬≈– 8.62 ‡ªìπ
4.26 ‡¡ ◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ºŸâªÉ«¬‡¢µÕ”‡¿Õ‡¡ ◊Õß Õ—µ√“°“√

¢“¥°“√√ —°…“√âÕ¬≈– 9.33 ‡ªìπ 4.28 ·≈–πÕ°‡¢µÕ”‡¿Õ
‡¡◊Õß Õ—µ√“°“√¢“¥°“√√ —°…“√ âÕ¬≈– 7.32 ‡ªìπ√âÕ¬≈– 4.35
(µ“√“ß∑ ’Ë 6)

µ“√“ß∑ ’Ë 6 Õ—µ√“°“√¢“¥°“√√ —°…“ (default rate) √–À«à“ßªï æ.». 2546-2548 ‡ª√ ’¬∫‡∑ ’¬∫æ◊Èπ∑’Ë„π‡¢µ·≈–πÕ°‡¢µÕ”‡¿Õ‡¡ ◊Õß
π§√ «√√§å

ªïß∫ª√–¡“≥ Õ”‡¿Õ‡¡ ◊Õß (√“¬) πÕ°‡¢µÕ”‡¿Õ‡¡ ◊Õß (√“¬) √«¡ (√“¬)
ª√–‡¡‘π ¢“¥¬“ √âÕ¬≈– ª√–‡¡‘π ¢“¥¬“ √âÕ¬≈– ª√–‡¡‘π   ¢“¥¬“ √ âÕ¬≈–

2546 75 7 9.33 41 3 7.32 116 10 8.62
2547 51 0 0 23 0 0 76 2 2.63
2548 95 4 4.28 46 2 4.35 141 6 4.26

¡’°“√ √ÿªº≈ß“π°“√¥”‡π ‘πß“π∑ÿ°ªï ‡æ◊ËÕæ—≤π“ß“π
„Àâ‰¥âµ“¡µ—«™’È«—¥¢Õß°√–∑√«ß “∏“√≥ ÿ¢ ‚¥¬¡’°“√æ—≤π“
ß“π‚¥¬∫ÿ§≈“°√∑’Ë‡°’Ë¬«¢âÕß∑ÿ° à«π ‡™àπ°“√¢÷Èπ∑–‡∫’¬πºŸâªÉ«¬
°“√√—°…“‚¥¬·æ∑¬åµ“¡·π«∑“ß°Õß«—≥‚√§, °“√∫√‘À“√¬“

‚¥¬‡¿ —™°√ ·∫∫ daily drugs pack √«¡∑ —Èß°“√µ‘¥µ“¡
‡¬’Ë¬¡ºŸâªÉ«¬‚¥¬∫—≥±‘µÕ“ “‡¬’Ë¬¡„π‡¢µ‡¡◊Õß µ≈Õ¥®π°“√
ª√–‡¡‘πº≈°“√¥”‡π ‘πß“π«—≥‚√§‡ªìπ√–¬– ∑”„Àâº≈°“√
√—°…“«—≥‚√§¥’¢÷Èπ µ“¡µ“√“ß∑ ’Ë 7



          ∏’√»—°¥‘Ï ≈—°…≥“π —π∑ å «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ306

µ“√“ß∑ ’Ë 7 °‘®°√√¡∑ ’Ë¥”‡π ‘πß“πæ—≤π“„π§≈ ‘π‘°«—≥‚√§√–À«à“ß ªï æ.». 2544-2548

°‘®°√√¡æ—≤π“ °àÕπªï æ.». 2547 ªï æ.». 2547-2548
1. °“√ àßºŸâªÉ«¬«—≥‚√§¢÷Èπ∑–‡∫ ’¬π -  àß‡¡◊ËÕºŸâªÉ«¬‰¥â√ —∫Õπÿ≠“µ°≈ —∫∫â“π -  àß‡¡◊ËÕ‡√ ‘Ë¡„Àâ°“√√—°…“
2. µ√«®«‘π‘®©—¬√—°…“‚¥¬·æ∑¬å - ·æ∑¬å„™â¬“«—≥‚√§‡æ ◊ËÕ√—°…“ - ·æ∑¬å„™â¬“√—°…“µ“¡¡“µ√∞“π

∫“ß√“¬‰¡à‡ªìπ‰ªµ“¡·π«∑“ß °Õß«—≥‚√§·≈–·π∫·π«∑“ß√ —°…“
°Õß«—≥‚√§ µ‘¥°—∫ TB 01 (ª√–«—µ‘ºŸâªÉ«¬«—≥‚√§)

3. ¡’√–∫∫°“√®—¥‡µ√ ’¬¡¬“„ÀâºŸâªÉ«¬ - ‡¿ —™°√®—¥¬“‡ªìπ´Õß√“¬«—π - ‡æ‘Ë¡°“√®—¥¬“‡ªìπ´Õß√“¬«—π
∑’Ë –¥«°  °‘π‰¥âßà“¬ ·≈–°—π≈◊¡ √«¡¬“À≈“¬¢π“π°‘π§√ —Èß‡¥’¬« 12 ·∫∫
(daily drugs pack) µàÕ«—π ¡’·∫∫°“√®—¥ 6 ·∫∫ - ¬“∑ ’Ë‰¡àµ√ßµ“¡∑’ËÀâÕß¬“®—¥‰«â

‡®â“Àπâ“∑ ’Ë§≈‘π‘°«—≥‚√§®–®—¥„Àâ
‡ªìπ√“¬«—π

4. √–∫∫°“√µ‘¥µ“¡‡¬’Ë¬¡ºŸâªÉ«¬ - µ‘¥µ“¡‡¬’Ë¬¡‚¥¬‡®â“Àπâ“∑ ’Ë “∏“√≥ ÿ¢ - √–∫∫µ‘¥µ“¡∑“ß®¥À¡“¬,
‡æ◊ËÕ°“√√—°…“, µ‘¥µ“¡‡¡◊ËÕ „πæ ◊Èπ∑’Ë ¬°‡«âπ‡¢µ‡∑»∫“≈‡¡ ◊Õß ‚∑√»—æ∑å¡◊Õ∂◊Õ
¢“¥¬“ µ‘¥µ“¡‡¬’Ë¬¡‚¥¬∫—≥±‘µÕ“ “ - Õ”‡¿Õ‡¡◊Õßµ‘¥µ“¡‚¥¬∫ —≥±‘µ

µ—Èß·µàªï æ.». 2543-2546 Õ“ “∑—Èßæ◊Èπ∑’Ë
- √–∫∫µ‘¥µ“¡∑“ß®¥À¡“¬, - πÕ°‡¢µµ‘¥µ“¡‚¥¬‡®â“Àπ â“∑’Ë

‚∑√»—æ∑å  “∏“√≥ ÿ¢„πæ ◊Èπ∑’Ë
5. √–∫∫°“√µ√«® Õ∫¢âÕ¡Ÿ≈ºŸâªÉ«¬ - µ√«® Õ∫√“¬™ ◊ËÕ®“°ÀâÕß - µ√«® Õ∫√“¬™◊ËÕºŸâªÉ«¬∑’Ë‡ ¡À–∫«°

‡ ¡À–∫«°°—∫ß“π™—π Ÿµ√ ™—π Ÿµ√ ·≈–√“¬ß“πº≈ √“¬ß“πº≈ ·≈–µ‘¥µ“¡°“√√ —°…“
∑ÿ°√“¬ ∑ ÿ° —ª¥“Àå

6. °“√ àßµ√«®‡ ¡À–ºŸâªÉ«¬«—≥‚√§ -  àßµ√«®µ“¡·æ∑¬åπ—¥ ∫“ß§√ —Èß - ∑ ÿ°√“¬ àßµ√«®µ“¡‡°≥±å
‡ ¡À–∫«°‡æ◊ ËÕµ‘¥µ“¡º≈°“√ ‰¡à‰¥â àßµ√«®µ“¡‡°≥±å°Õß«—≥‚√§ °Õß«—≥‚√§
√—°…“‡¡◊ËÕ ‘Èπ ÿ¥ √–¬–‡¢â¡¢âπ,
‡¡◊ËÕ√—°…“§√∫

7. °“√ª√–‡¡‘πº≈°“√√ —°…“ - ª√–‡¡‘πº≈∑ ÿ° 4 ‡¥ ◊Õπ - ª√–‡¡‘πº≈∑ ÿ°‡¥ ◊Õπ ‡æ ◊ËÕ¥Ÿ§«“¡
°â“«Àπâ“·≈–¡’°“√µ‘¥µ“¡º≈
°“√√ —°…“¢ÕßºŸâªÉ«¬∑’Ë‚ÕπÕÕ°‡¡ ◊ËÕ
§√∫°“√√—°…“
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º≈°“√¥”‡π ‘πß“π§«∫§ÿ¡«—≥‚√§µ“¡·π«∑“ß°“√√ —°…“«—≥‚√§·∫∫¡’æ’Ë‡≈ ’È¬ß (DOTS)

 √ÿª·≈–«‘®“√≥ å
ªï æ.». 2546-2548 ‚√ßæ¬“∫“≈ «√√§åª√–™“√ —°…å

æ∫ºŸâªÉ«¬«—≥‚√§ 1,382 √“¬ ‡ªìπ«—≥‚√§ªÕ¥‡ ¡À–æ∫‡™ ◊ÈÕ
√“¬„À¡à 401 √“¬ (√âÕ¬≈– 29.01) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫√“¬ß“π
TB 07 ¢Õß°≈ÿà¡ß“π«—≥‚√§  ”π—°ß“π‚√§‡Õ¥ å·≈–‚√§
µ‘¥µàÕ∑“ß‡æ»  —¡æ—π∏å „πªï æ.». 25471 æ∫ºŸâªÉ«¬«—≥‚√§
56,016 √“¬ ¡’ºŸâªÉ«¬‡ ¡À–∫«° 27,932 √“¬ (√âÕ¬≈– 49.86)
· ¥ß«à“¡’ºŸâªÉ«¬«—≥‚√§ªÕ¥Õ’°®”π«πÀπ ÷Ëß∑’Ë¬—ß‰¡à‰¥â‡¢â“¡“
„π√–∫∫∫√‘°“√

„π°≈ ÿà¡ºŸâªÉ«¬«—≥‚√§ªÕ¥‡ ¡À–æ∫‡™ ◊ÈÕ√“¬„À¡à æ∫
‡æ»™“¬¡“°°«à“‡æ»À≠‘ßª√–¡“≥ 1.8 ‡∑ à“ °≈ ÿà¡Õ“¬ÿ∑’Ëæ∫
¡“°∑ ’Ë ÿ¥§ ◊ÕÕ“¬ÿ¡“°°«à“ 65 ªï  √âÕ¬≈– 25.68 √Õß≈ß¡“
§◊Õ°≈ ÿà¡Õ“¬ÿ 35-44 ªï √âÕ¬≈– 20.95 Õ—µ√“°“√æ∫„π°≈ ÿà¡
ºŸâ ŸßÕ“¬ÿ ·π«‚π â¡‰¡à§àÕ¬‡ª≈ ’Ë¬π·ª≈ß¡“°π —° ºŸâ ŸßÕ“¬ÿ®–
µ‘¥‡™◊ÈÕ«—≥‚√§¡“π“π·≈â«°àÕπ§âπæ∫4

µ—«™’È«—¥„π°“√√ —°…“‚√§«—≥‚√§ªÕ¥¢Õß°Õß«—≥‚√§
´÷Ëß°”Àπ¥Õ—µ√“‡ª≈ ’Ë¬π‡ ¡À–‡ªìπ≈∫, Õ—µ√“º≈ ”‡√ Á®¢Õß
°“√√—°…“„Àâ¡“°°«à“√âÕ¬≈– 85 ®“°º≈°“√»÷°…“æ∫«à“ Õ—µ√“
‡ª≈’Ë¬π‡ ¡À–‡ªìπ≈∫ (conversion rate) ·π«‚πâ¡¥’¢÷Èπµ—Èß·µàªï
æ.». 2546-2548 ®“°√ âÕ¬≈– 54.92 ‡ªìπ 82.43 Õ—µ√“°“√
√—°…“À“¬¢“¥ (cure rate) ®“°√ âÕ¬≈– 56.03 ‡ªìπ 78.72
·≈–Õ—µ√“º≈ ”‡√Á®¢Õß°“√√—°…“ (success rate) ®“°
√âÕ¬≈– 58.62 ‡ªìπ 80.85 µ“¡≈”¥—∫ ´÷Ëß Õ¥§≈âÕß°—∫º≈
°“√»÷°…“¢Õß ¡—¬  °—ß «√ ·≈–§≥– (2540)5 ·≈–¬ÿ∑∏‘™—¬
‡°…µ√‡®√‘≠ ·¡â«à“Õ—µ√“°“√√—°…“À“¬¢“¥®–‡æ‘Ë¡¢÷Èπ ·µà¬—ß
µË”°«à“‡°≥±å‡æ√“–ºŸâªÉ«¬  à«π„À≠ à ŸßÕ“¬ÿ ·≈–¡’‚√§Õ ◊Ëπ√ à«¡ ‡™àπ
ºŸâµ‘¥‡™◊ÈÕ¢Õß‰«√— ‡Õ¥ å√à«¡∑”„Àâ‡ ’¬™’«‘µ°àÕπ√—∫ª√–∑“π¬“
§√∫ ¥â“πÕ—µ√“°“√¢“¥°“√√—°…“ (default rate) µ—«™’È«—¥
‰¡à„Àâ‡°‘π√âÕ¬≈– 5 ®“°°“√»÷°…“≈¥≈ß®“°√ âÕ¬≈– 8.62 „π
ªï æ.». 2546 ‡ªìπ√âÕ¬≈–  4.26 „πªï æ.». 2548

·π«‚πâ¡º≈°“√¥”‡π‘πß“π¥’¢÷Èπ ‚¥¬‡©æ“–„π‡¢µ
Õ”‡¿Õ‡¡ ◊Õßæ∫«à“º≈°“√¥”‡π ‘πß“π¥’¢÷Èπ∑ ÿ°µ—«™’È«—¥‡π◊ËÕß®“°
¡’°“√∫ Ÿ√≥“°“√√–∫∫°“√√ —°…“ºŸâªÉ«¬∑ ÿ°¿“§  à«π ‡™àπ ·æ∑¬å
æ¬“∫“≈  àß¢÷Èπ∑–‡∫’¬π∑ÿ°√“¬ „Àâ°“√«‘π‘®©—¬√—°…“ µ‘¥µ“¡
º≈°“√√ —°…“∑ ÿ° —ª¥“Àå ‡¿  —™°√„Àâ∫√‘°“√®—¥¬“ºŸâªÉ«¬·∫∫ daily
drugs pack ‡®â“Àπâ“∑’Ë§≈‘π‘°«—≥‚√§≈ß∑–‡∫ ’¬πµ‘¥µ“¡,

ª√–‡¡‘πº≈, √“¬ß“π ª√– “πß“π°—∫∑ÿ°¿“§  à«π ·≈–
∫—≥±‘µÕ“ “∑ ’ Ëµ‘¥µ“¡‡¬’Ë¬¡ºŸâªÉ«¬„π‡¢µÕ”‡¿Õ‡¡◊Õßπ§√ «√√§å
·µàπÕ°‡¢µÕ”‡¿Õ‡¡◊Õßµ‘¥µ“¡‡¬’Ë¬¡‚¥¬‡®â“Àπâ“∑’Ë “∏“√≥  ÿ¢
„πæ ◊Èπ∑’Ë µ“¡·π«∑“ß DOT ¢Õß°Õß«—≥‚√§6 „Àâ‡®â“Àπ â“∑’Ë
 “∏“√≥ ÿ¢µ‘¥µ“¡°“√°‘π¬“«—≥‚√§¢ÕßºŸâªÉ«¬ ·µà¡’À≈“¬
°√≥’∑’Ë¡’¢âÕ®”°—¥ ∑”„Àâ‡®â“Àπâ“∑’Ë “∏“√≥  ÿ¢ ‰¡à‰¥â‡ªìπºŸâ∑’Ë∑”
DOT ·µà„Àâ ¡“™‘°§√Õ∫§√ —«À√◊ÕÕ“ “ ¡—§√‡ªìπæ’Ë‡≈’È¬ß„π
°“√°”°—∫°“√°‘π¬“·∑π ∑”„Àâº≈°“√¥”‡π ‘πß“π«—≥‚√§¥’
¢÷Èπ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õßπÿà¡π«≈ §≈—ß ÿæ√√≥
·≈–§≥–7 °“√√ —°…“«—≥‚√§‚¥¬¡’ºŸâ —ß‡°µ°“√°‘π¬“‚¥¬µ√ß
„π √æ»./√æ∑. ∑ ’Ë‡ªìπ à«πª√–°Õ∫ ”§—≠„π√–∫∫°“√√ —°…“
«—≥‚√§ ‚¥¬¡’ºŸâ —ß‡°µ°“√°‘π¬“‚¥¬µ√ß ∑”„Àâ°“√§«∫§ÿ¡
«—≥‚√§ª√– ∫§«“¡ ”‡√ Á®

¢âÕ‡ πÕ·π–
º≈°“√¥”‡π‘πß“π«—≥‚√§¢Õß‚√ßæ¬“∫“≈ «√√§å

ª√–™“√—°…å „πªï æ.». 2546-2548 ¡’º≈°“√√—°…“ ·≈–
æ—≤π“ß“π«—≥‚√§‰¥â¥’¢÷Èπ ·µà¬—ßµË”°«à“‡°≥±å°Õß«—≥‚√§ §«√
‡æ‘Ë¡¡“µ√°“√°“√√ —°…“πÕ°‡¢µÕ”‡¿Õ‡¡ ◊Õßπ§√ «√√§å „Àâ
¥”‡π‘π°“√‡À¡◊Õπ„π‡¢µÕ”‡¿Õ‡¡ ◊Õßπ§√ «√√§å ‚¥¬‡©æ“–¡’
∫—≥±‘µÕ“ “µ“¡‰ª°”°—∫°“√√ —∫ª√–∑“π¬“¢ÕßºŸâªÉ«¬ ·≈–
§«√§âπÀ“ºŸâªÉ«¬‡™‘ß√ÿ° (active case finding) ‡æ ◊ËÕ early
treatment and standard treatment ÷́Ëß®–‡ªìπ°“√≈¥°“√
·æ√à‡™ ◊ÈÕ ·≈–≈¥°“√µ“¬
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Abstract: Teerasak  Laksananun. The result of DOTS program to control tuberculosis in Sawanpracharak Hospital
during 2003-2005. Thai J Tuberc Chest Dis Crit Care 2008; 29: 301-8.
Social Medicine Department, Sawanpracharak Hospital, Nakhonsawan Province.

The objective was to study the result of DOTS program to control tuberculosis in Sawanpracharak
Hospital. It was the  retrospective descriptive study of pulmonary tuberculosis (New M+) register in provincial
Sawanpracharak Hospital during 2003-2005. The data were collected from 401 new TB cases register and were
presented as basic statistics, percentage and mean.

It was found that smear-positive pulmonary tuberculosis affected male more than female (ratio 1.8 : 1).
The most common age-group was more than 65 years old (25.68%). The second most common age-group was
between 35-44 years old (20.95%). The sputum conversion rate was growth from 54.92 in 2003 to 80.72% in 2004
and 82.43% in 2005. Between 2003 to 2005, the cure rate was increased from 56.03 to 77.63 and 78.72%,
success rate was increased from 58.62 to 82.89 and 80.82% and default rate was decreased from 8.62 to 2.63
and 4.26%, respectively.

The treatment outcome result was improved due to development in TB clinic management, such as
organization of tuberculosis treatment service, participation of health officers, doctors, nurses and TB registration
system. TB patients were given standard treatment in daily pack by pharmacist and were followed up and evaluated
every month. The treatment outcome result in Muang district, Nakhonsawan, was better than in rural countries
because of health volunteers from Global Fund. However, tuberculosis control result was lower than WHO
standard. Suggestion for DOTS strategy was active case finding in contacted and suspected cases in the
community. If the system of case finding is widely developed, tuberculosis control will be improved.

3. π ‘∏‘æ—≤π å ‡®’¬√°ÿ≈. ‡√“®–∑” DOTS µàÕ‰ª°—πÕ¬à“ß‰√
(∫∑∫√√≥“∏ ‘°“√), «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–
‡«™∫”∫—¥«‘°ƒµ 2546; 24:239.

4. °√¡§«∫§ÿ¡‚√§ °√–∑√«ß “∏“√≥ ÿ¢. ¥—™π’™’È«—¥¢Õß°“√
ª√–‡¡‘πº≈ªÑÕß°—π§«∫§ÿ¡‚√§·≈–¿—¬  ÿ¢¿“æ„π™à«ß
·ºπæ—≤π“‡»√…∞°‘®·≈– —ß§¡·Ààß™“µ‘ ©∫—∫∑’Ë 9 ¡ªª.

5.  ¡—¬ °—ß «√. °“√»÷°…“‡ª√ ’¬∫‡∑’¬∫º≈°“√√ —°…“ºŸâªÉ«¬
«—≥‚√§ªÕ¥¥â«¬√–∫∫¬“√–¬–  —Èπµ“¡·∫∫ª°µ‘ ·≈–
·∫∫¡’æ’Ë‡≈’È¬ß°”°—∫¥Ÿ·≈ (DOTS). «“√ “√«—≥‚√§
·≈–‚√§∑√«ßÕ° 2540; 18:7-15.

6. °√¡§«∫§ÿ¡‚√§µ‘¥µàÕ °√–∑√«ß “∏“√≥  ÿ¢. ‡¬’Ë¬¡∫ â“π
Õ¬à“ß‰√„Àâ™π–„®ºŸâªÉ«¬«—≥‚√§. æ‘¡æå§√—Èß∑’Ë 3. °√ ÿß‡∑æ-
¡À“π§√. ‚√ßæ‘¡æå™ÿ¡πÿ¡ À°√≥ å°“√‡°…µ√·Ààß
ª√–‡∑»‰∑¬; 2544:8.

7. π ÿà¡π«≈ §≈—ß ÿæ√√≥, ‚Õ¿“  °“√¬å°«‘πæß§å. °“√
√—°…“«—≥‚√§‚¥¬¡’ºŸâ — ß ‡°µ°“√°‘π¬“‚¥¬µ√ß„π
‚√ßæ¬“∫“≈∑—Ë«‰ª/‚√ßæ¬“∫“≈»Ÿπ¬å. «“√ “√«—≥‚√§
‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ 2546; 24:143-4.



º≈ ¡√√∂¿“æªÕ¥‡¥Á°‡≈Á°∑’Ë‡ªìπ‚√§ªÕ¥‡√◊ÈÕ√—ß
(bronchopulmonary dysplasia)

∑’Ëæ÷Ëßæ“ÕÕ°´‘‡®ππ“π‡°‘π°«à“ 2 ‡¥ ◊Õπ „π™à«ß«—¬ 2 ªï
∏‘µ‘¥“ ™—¬»ÿ¿¡ß§≈≈“¿ «∑.¡.*
Õ√ÿ≥«√√≥ æƒ∑∏ ‘æ—π∏ÿå æ.∫.**
ª√–™“ π —π∑åπƒ¡‘µ√ æ.∫.***

Õÿ¡“æ√ Õÿ¥¡∑√ —æ¬“°ÿ≈ «∑.¡.****

*ß“π°“√æ¬“∫“≈°ÿ¡“√‡«™»“ µ√ å ¿“§«‘™“æ¬“∫“≈»“ µ√ å
**Àπ à«¬‚√§√–∫∫À“¬„®   ***Àπ à«¬∑“√°·√°‡°‘¥ ¿“§«‘™“°ÿ¡“√‡«™»“ µ√ å

**** ”π —°ß“π«‘®—¬ §≥–·æ∑¬»“ µ√ å‚√ßæ¬“∫“≈√“¡“∏ ‘∫¥’ ¡À“«‘∑¬“≈ —¬¡À‘¥≈

π‘æπ∏ åµâπ©∫—∫
Original Article

«“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ
Thai Journal of Tuberculosis
Chest Diseases and Critical Care

√—∫‰«âµ’æ‘¡æå‡¡◊ËÕ«—π∑’Ë 17 æƒ»®‘°“¬π 2551

∫∑§—¥¬àÕ
°“√»÷°…“§√—Èßπ’È‡ªìπ°“√µ‘¥µ“¡º≈°“√∑¥ Õ∫ ¡√√∂¿“æªÕ¥‡¥Á°‡≈Á°∑’ËªÉ«¬‡ªìπ‚√§ bronchopulmonary dysplasia

(BPD) ®”π«π∑—Èß ‘Èπ 23 √“¬  ‚¥¬»÷°…“‡ª√’¬∫‡∑’¬∫º≈ ¡√√∂¿“æªÕ¥¢Õß‡¥Á° 2 °≈ÿà¡ §◊Õ °≈ÿà¡‡¥Á° BPD ∑’Ëæ÷Ëßæ“
ÕÕ°´‘‡®π√–¬–¬“«‡ªìπ‡«≈“π“π‡°‘π°«à“ 2 ‡¥ ◊Õπ (°≈ ÿà¡»÷°…“ : n = 15) ·≈–°≈ ÿà¡‡¥Á° BPD ∑ ’Ëæ÷Ëßæ“ÕÕ°´‘‡®ππâÕ¬°«à“ 2 ‡¥ ◊Õπ
(°≈ÿà¡§«∫§ÿ¡ : n = 8) ‡¥Á° BPD ∑ —Èß 2 °≈ ÿà¡‰¡à¡’§«“¡·µ°µà“ß°—π„π‡√◊ËÕß ‡æ» π È”Àπ—°·√°§≈Õ¥ Õ“¬ÿ§√√¿å∑’Ë§≈Õ¥ √–¬–‡«≈“
∑’Ë„™â‡§√◊ËÕß™à«¬À“¬„® √«¡∂÷ßª√–«—µ‘‡®Á∫ªÉ«¬‡ªìπ patent ductus arteriosus (PDA) ·≈–°“√‡ªìπ respiratory distress syn-
drome (RDS)  º≈ ¡√√∂¿“æªÕ¥´÷Ëß‡ª√ ’¬∫‡∑’¬∫°—π‡¡◊ËÕÕ“¬ÿ 6, 12, 18 ·≈– 24 ‡¥ ◊Õπ æ∫«à“‡¡ ◊ËÕÕ“¬ÿ 6 ‡¥ ◊Õπ °≈ ÿà¡»÷°…“
¡’§à“ respiratory system compliance (Crs) π âÕ¬°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (6.8 ± 2.9 vs. 11.7 ± 3.6 ¡≈./
´¡.πÈ”, p < 0.05) ·≈–§à“ tidal  volume π âÕ¬°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’ËÕ“¬ÿ 6, 12 ·≈– 18 ‡¥◊Õπ (43.8 ±
11.9 vs. 62.4 ± 14.9 ¡≈., 62.1 ± 11.8  vs. 79.7 ± 15.9 ¡≈., 79.9 ± 14.2  vs. 96.5 ± 19.1 ¡≈. µ“¡≈”¥—∫; p < 0.05)

º≈°“√»÷°…“¥—ß°≈ à“«™’È„Àâ‡ÀÁπ«à“‡¥Á°∑’Ë‡ªìπ BPD ·≈–æ÷Ëßæ“ÕÕ°´‘‡®π‡ªìπ‡«≈“π“π‡°‘π°«à“ 2 ‡¥ ◊Õπ µâÕß„™â‡«≈“
„π°“√øóôπøŸ¢Õß ¡√√∂¿“æªÕ¥®“°æ¬“∏ ‘ ¿“æ¢Õß‡π◊ÈÕªÕ¥π“π°«à“‡¥Á° BPD „π°≈ÿà¡§«∫§ÿ¡∑’Ëæ÷Ëßæ“ÕÕ°´‘‡®ππâÕ¬°«à“ 2 ‡¥◊Õπ
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∫∑π”
Bronchopulmonary dysplasia (BPD) ‡ªìπ¿“«–

‚√§ªÕ¥‡√◊ÈÕ√—ß ∑’Ë¡—°æ∫„π‡¥Á°∑’Ë§≈Õ¥°àÕπ°”Àπ¥ ∑’Ë‡§¬‰¥â
√—∫ÕÕ°´‘‡®π·≈–‡§√◊ËÕß™à«¬À“¬„®À≈ —ß°“√§≈Õ¥ Õ—π‡π◊ËÕß¡“
®“°‡°‘¥¿“«–°“√À“¬„®≈ â¡‡À≈«1 ·¡â„πªí®®ÿ∫—π§«“¡
°â“«Àπâ“„π°“√¥Ÿ·≈√—°…“‚√§„π‡¥Á°‡À≈à“π’È®–∑”„ÀâÕ—µ√“°“√
√Õ¥™’«‘µ¡’¡“°¢÷Èπ°Áµ“¡ „πªí®®ÿ∫—πæ∫§«“¡™ÿ°¢Õß‚√§π’È
ª√–¡“≥ 1 „π 3 ¢Õß∑“√°∑’Ë¡’Õ“¬ÿ§√√¿å·≈–πÈ”Àπ—°πâÕ¬Ê
(‚¥¬‡©æ“–π È”Àπ—°µË”°«à“ 1,000 °√ —¡2 ∑—Èßπ’È¬—ß¢÷Èπ°—∫§«“¡
·µ°µà“ß¢Õß≈ —°…≥–æ ◊Èπ∞“πÕ“°“√‡®Á∫ªÉ«¬¢ÕßºŸâªÉ«¬ ·≈–
°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬„π·µà≈– ∂“∫—π3-4

‡¡ ◊ËÕ‡¥Á°¡’Õ“¬ÿ‚¥¬ª√–¡“≥ 2 ªï¢÷Èπ‰ª ‡¥Á°∑’Ë‡ªìπ‚√§
BPD ¡—°®–¡’°“√‡®√ ‘≠‡µ‘∫‚µ‰¥â‡°◊Õ∫‡∑ à“∑ —π°—∫‡¥Á°ª°µ‘∑—Ë«‰ª5

‚¥¬‰¡àµâÕßæ÷Ëßæ“ÕÕ° ‘́‡®π6 ·µà°Á¬—ß¡’‡¥Á°Õ’°®”π«πÀπ÷Ëß∑’Ë‰¡à
 “¡“√∂øóôπÀ“¬‰¥â∑—π¿“¬„π 2 ªï ‚¥¬¡—°®–¬—ß¡’Õ“°“√∑“ß
√–∫∫À“¬„®∑ ’Ëº‘¥ª°µ‘Õ¬Ÿàµ≈Õ¥™à«ß 2 ªï·√° ·≈–¬—ß§ßµâÕß
æ÷Ëßæ“ÕÕ°´‘‡®π‡ªìπ‡«≈“π“π ‡æ ◊ËÕ√ —°…“√–¥—∫ÕÕ°´‘‡®π„π
√à“ß°“¬„Àâ‡ªìπª°µ‘ ‚¥¬‡Àµÿ∑’Ë‚√§ªÕ¥‡√◊ÈÕ√—ßπ’È¡’°“√øóôπÀ“¬
∑’Ë§àÕ¬‡ªìπ§àÕ¬‰ªÕ¬à“ß™â“ Ê ®÷ß¬—ß‰¡à§àÕ¬¡’√“¬ß“π°“√»÷°…“
°—π‡∑ à“∑’Ë§«√ Garg ·≈–§≥–‰¥â„™â‡§√◊ËÕß«—¥ ¡√√∂¿“æªÕ¥
™π‘¥ body plethysmography „π‡¥Á°∑’Ë‡ªìπ BPD ·≈–æ∫
«à“·√ßµâ“π∑“π¢Õß∑“ß‡¥‘πÀ“¬„®¡’§«“¡ —¡æ—π∏å°—∫√–¬–‡«≈“
∑’Ë√–¥—∫§«“¡‡¢â¡¢âπÕÕ° ‘́‡®π„π√à“ß°“¬µË”°«à“ 90%7 ¢âÕ¡Ÿ≈
®“°°“√»÷°…“ ¡√√∂¿“æªÕ¥„π‡¥Á°∑’Ë‡ªìπ BPD „π™à«ß 1-2
ªï·√° æ∫«à“ ∑ —Èß§à“ª√‘¡“µ√ªÕ¥ §à“ dynamic compliance
(Cdyn) µË”°«à“‡¥Á°ª°µ‘8-9 ·≈–§à“ª√ ‘¡“µ√ªÕ¥®–§àÕ¬ Ê ‡æ‘Ë¡
¢÷Èπ°≈—∫ Ÿà§à“ª°µ‘‡¡◊ËÕÕ“¬ÿª√–¡“≥ 12 ‡¥ ◊Õπ „π¢≥–∑ ’Ë§à“ Cdyn
·≈– expiratory conductance ®–°≈ —∫ Ÿà√–¥—∫ª°µ‘‡¡◊ËÕÕ“¬ÿ
ª√–¡“≥ 2-4 ªï9-10

Õ¬à“ß‰√°Áµ“¡ ¢âÕ¡Ÿ≈¥â“π ¡√√∂¿“æªÕ¥„π‡¥Á° BPD
∑’ËµâÕßæ÷Ëßæ“ÕÕ°´‘‡®π‡ªìπ‡«≈“π“π‡°‘π°«à“ 2 ‡¥◊Õπ ‡æ◊ËÕ
√—°…“√–¥—∫§«“¡‡¢â¡¢âπÕÕ°´‘‡®π„π√ à“ß°“¬„Àâ‡ªìπª°µ‘¬—ß¡’
πâÕ¬  ¡¡ÿµ‘∞“π¢Õß°“√»÷°…“§√—Èßπ’È§◊Õ‡¥Á°∑’Ë‡ªìπ BPD ·≈–
µâÕßæ÷Ëßæ“ÕÕ° ‘́‡®ππ“π‡°‘π°«à“ 2 ‡¥ ◊Õπ ¡’ ¡√√∂¿“æªÕ¥
∑’Ë¥’¢÷Èπ™â“°«à“‡¥Á° BPD ∑’Ëæ÷Ëßæ“ÕÕ° ‘́‡®ππâÕ¬°«à“ 2 ‡¥ ◊Õπ

«—µ∂ÿª√– ß§å
‡æ ◊ËÕµ‘¥µ“¡ª√–‡¡‘π‡ª√ ’¬∫‡∑ ’¬∫ ¡√√∂¿“æªÕ¥‡¥Á°

∑’Ë¡’‚√§ªÕ¥‡√◊ÈÕ√ —ß BPD √–À«à“ß°≈ÿà¡∑’Ëæ÷Ëßæ“ÕÕ° ‘́‡®π‡ªìπ‡«≈“
π“π‡°‘π°«à“ 2 ‡¥◊Õπ·≈–°≈ÿà¡∑’Ëæ÷Ëßæ“ÕÕ°´‘‡®ππ“ππâÕ¬°«à“
2 ‡¥◊Õπ„π√–¬–‡«≈“ 2 ªï

«‘∏ ’«‘®—¬·≈–°≈ÿà¡µ—«Õ¬à“ß
√Ÿª·∫∫°“√«‘®—¬‡ªìπ prospective cohort study

„π∑“√°∑’Ë§≈Õ¥°àÕπ°”Àπ¥ ·≈–‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§
BPD ®“°Õ“°“√º‘¥ª°µ‘∑“ß√–∫∫À“¬„® ¿“æ√ —ß ’∑√«ßÕ°
º‘¥ª°µ‘·≈–µâÕßæ÷Ëßæ“ÕÕ°´‘‡®π‡ªìπ‡«≈“π“π‡°‘π°«à“ 28 «—π
¿“¬À≈—ß§≈Õ¥ À√◊ÕÕ“¬ÿ 36  —ª¥“ÀåÀ≈—ß°“√ªØ‘ π∏‘ (post
conceptual age)11

‰¥â∑”°“√µ‘¥µ“¡»÷°…“‡¥Á°∑ ’Ë‡ªìπ BPD ∑—Èß  ‘Èπ 31
√“¬ µ—Èß·µàÕ“¬ÿ 3 ‡¥ ◊Õπ∂÷ß 24 ‡¥◊Õπ ·µà‡¡◊ËÕ‡¥Á°¡’Õ“¬ÿª√–¡“≥
6 ‡¥◊Õπ ¡“√¥“¢ÕÕÕ°®“°‚§√ß°“√ 4 √“¬·≈–Õ’° 4 √“¬
‰¥â¬â“¬∂‘Ëπ∑’ËÕ¬ŸàÕ“»—¬·≈–‰¡à¡“µ‘¥µ“¡√—∫°“√√ —°…“µàÕ ‡À≈◊Õ
ºŸâªÉ«¬„π‚§√ß°“√ 23 √“¬ ∑ ’Ë‡¢â“√ —∫°“√µ‘¥µ“¡¥Ÿ·≈√—°…“„π
‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ ·ºπ°°ÿ¡“√‡«™»“ µ√å√–À«à“ß‡¥◊Õπ
æƒ…¿“§¡ æ.». 2547 ∂ ÷ß‡¥◊Õπ∏—π«“§¡ æ.». 2550 ‡¥Á°
∑—ÈßÀ¡¥ 23 √“¬∑ ’Ë‡¢â“»÷°…“ ∂ Ÿ°π”¡“·∫àß‡ªìπ 2 °≈ ÿà¡ §◊Õ
°≈ÿà¡»÷°…“ (n = 15) ‡ªìπ°≈ÿà¡∑’ËµâÕßæ÷Ëßæ“ÕÕ°´‘‡®π‡ªìπ‡«≈“
π“π‡°‘π°«à“ 2 ‡¥ ◊Õπ ‡æ◊ËÕ·°â‰¢¿“«–æ√ àÕßÕÕ° ‘́‡®π„π‡≈◊Õ¥
(∑—Èß¢≥–À≈—∫ ¢≥–µ◊Ëπ ·≈–¢≥–°”≈—ß„Àâπ¡/Õ“À“√‚¥¬∑’Ë
√–¥—∫ÕÕ°´‘‡®π„π‡≈◊Õ¥‰¡àπâÕ¬°«à“ 95% ‚¥¬°“√«—¥®“°‡§√◊ËÕß
pulse oximeter)12-13 ·≈–°≈ÿà¡§«∫§ÿ¡ (n = 8) ‡ªìπ°≈ÿà¡∑ ’Ë
‡§¬µâÕßæ÷Ëßæ“ÕÕ°´‘‡®π‰¡à‡°‘π 2 ‡¥◊Õπ

°“√µ‘¥µ“¡§«“¡°â“«Àπâ“¢Õß ¡√√∂¿“æªÕ¥
‡¥Á°

°“√«—¥ ¡√√∂¿“æªÕ¥‡¥Á°°√–∑”∑’ËÕ“¬ÿ  6, 12, 18
·≈– 24 ‡¥ ◊Õπ (‡ªìπÕ“¬ÿ¿“¬À≈—ßª√—∫‡æ◊ËÕ™¥‡™¬‡«≈“∑’Ë
§≈Õ¥°àÕπ°”Àπ¥) ‚¥¬™à«ß∑’Ë∑”°“√«—¥ ¡√√∂¿“æªÕ¥‡¥Á°
®–µâÕß‰¡à¡’Õ“°“√‡®Á∫ªÉ«¬∑“ß√–∫∫À“¬„®À√◊Õ¡’ respiratory
distress ·≈–µâÕß‰¡à„™â‡§√◊ËÕß™à«¬À“¬„®·≈ â«
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º≈ ¡√√∂¿“æªÕ¥‡¥Á°‡≈ Á°∑’Ë‡ªìπ‚√§ªÕ¥‡√◊ÈÕ√—ß (bronchopulmonary dysplasia)

°àÕπ∑”°“√«—¥ ¡√√∂¿“æªÕ¥®–µâÕß∑”„Àâ‡¥Á°À≈ —∫
°àÕπ‚¥¬°“√„Àâ sedation ¥â«¬ chloral hydrate 50-80
¡°./°°. À≈—ß®“°∑ ’Ë ‡¥Á°À≈ —∫‰¥âª√–¡“≥ 30 π“∑’®÷ß
∑”°“√«—¥ ¡√√∂¿“æªÕ¥ ÷́Ëß‰¥â·°à §à“ª√‘¡“µ√°“√À“¬„®
‡¢â“ÕÕ° (VT), total respiratory system compliance (Crs),
total respiratory system resistance (Rrs) ·≈– functional
residual capacity (FRC)

°“√«—¥ ¡√√∂¿“æªÕ¥‡¥Á°‡≈Á° (infant pulmo-
nary function testing)

‡¡ ◊ËÕºŸâªÉ«¬À≈—∫ π‘∑ ®—¥∑à“„ÀâπÕπÀß“¬√“∫ Àπÿπ
À¡Õπ„µâ§Õ‡æ ◊ËÕ„Àâ§Õµ√ß (extension) ·≈ â«®÷ß∑”°“√«—¥
 ¡√√∂¿“æªÕ¥¥â«¬‡§√◊ËÕß computer-based data
acquisition system (SensorMedics 2600 Pediatric
Pulmonary System, Yorba Linda, CA, USA) ‚¥¬„™â
facemask §√Õ∫∫πª“°·≈–®¡Ÿ°¢ÕßºŸâªÉ«¬„Àâ π‘∑ ·≈–«—¥
≈¡À“¬„®‡¢â “ÕÕ°µ“¡ª°µ‘¢ÕßºŸâªÉ «¬‚¥¬µàÕ‡¢â “°—∫
pneumotachometer ¢Õß‡§√◊ËÕß SensorMedic 2600 ´÷Ëß
·∫àß¢—ÈπµÕπ°“√«—¥§à“µà“ß Ê ¢Õß ¡√√∂¿“æªÕ¥¥—ßπ’È14-15

1) °“√«—¥§à“ tidal breathing pattern ®–‡≈◊Õ°
§à“„π√–À«à“ß∑’Ë‡¥Á°À≈—∫ π‘∑ (quiet sleep) °“√À“¬„®™à«ß
„¥∑ ’Ë‡ªìπ°“√∂ÕπÀ“¬„® À√◊ÕÀ“¬„®‰¡à ¡Ë”‡ ¡Õ ®–∂Ÿ°
µ—¥ÕÕ° ‡§√◊ËÕß®–‡≈◊Õ°∫ —π∑÷°‚¥¬Õ—µ‚π¡—µ‘‡æ’¬ß 4 §à“
®“°°“√À“¬„®‡¢â“/ÕÕ°µ“¡ª°µ‘ 10 §√—Èß ·≈ â«§—¥‡≈◊Õ°
·µà≈–§à“‚¥¬¡Õß®“°®Õ screen µ—«‡≈¢‡æ ◊ËÕπ”¡“«‘‡§√“–Àå‰¥â·°à
Õ—µ√“°“√À“¬„® (RR), ª√‘¡“µ√°“√À“¬„®‡¢â“ÕÕ°·µà≈–§√—Èß
(VT), µ—«‡≈¢∑—ÈßÀ¡¥∫àß∫Õ°≈—°…≥–°“√À“¬„® (expiratory
breathing pattern) ‚¥¬· ¥ß§à“‡©≈’Ë¬ ∑ ’Ë§”π«≥‰¥â®“° °“√
À“¬„® 4 √Õ∫ (respiratory cycles)

2) °“√«—¥ compliance (Crs) ·≈– resistance
(Rrs) «—¥®“° passive tidal expiratory flow volume (PFV)
curve ‚¥¬„™â occlusion technique ‡æ◊ËÕ«—¥§à“ passive
mechanics ¢Õß√–∫∫À“¬„®∑ —ÈßÀ¡¥‚¥¬∑ ’Ëµ—«‡≈◊ËÕπ valve ®–
§—ËπÕ¬Ÿàµ√ß°≈“ß√–À«à“ß mask °—∫ pneumotachometer
‡¡◊ËÕ slide valve ‡≈◊ËÕπ¡“ªî¥°—Èπ airway ¿“¬À≈ —ß®“°∑’ËºŸâªÉ«¬
À“¬„®‡¢â“ ‘Èπ  ÿ¥≈ß ·≈–§ß‰«âÕ¬à“ßπâÕ¬ 0.1 «‘π“∑’ ‡æ ◊ËÕ„Àâ

‡°‘¥·√ß¥—π®“°°“√ªî¥°—Èπ airway (Pao) „Àâ‡ªìπ plateau
Õ¬à“ßπâÕ¬ 0.1 «‘π“∑’ „π™à«ß°“√À“¬„®ÕÕ°À≈ —ß°“√ªî¥°—Èπ
airway „π‡«≈“µàÕ¡“´÷Ëß‡ªìπ relaxed expiration ‡æ ◊ËÕ®–‰¥â
§”π«≥‡ªìπ§à“ compliance ‰¥â ª√‘¡“µ√°“√À“¬„®ÕÕ°∑ —ÈßÀ¡¥
(Ve) À≈ —ß°“√ occlusion ·≈ â«ª≈ àÕ¬ÕÕ°¡“®–‰¥â®“°°“√
extrapolation  à«π∑’Ë‡ªìπ‡ âπµ√ß≈“°‡ªìπ slope ¢Õß expi-
ration flow-volume-loop ‰ª∑ ’Ëª√‘¡“µ√∑’Ë flow ‡ªìπ 0 ( ÷́Ëß
§ ◊Õª√‘¡“µ√‡Àπ◊Õ FRC ‡¡◊ËÕªî¥°—Èπ∑“ß‡¥‘πÀ“¬„®)  à«π§à“
Crs §”π«≥‰¥â®“° Ve/Pao

PFV loop ∑’Ë¬Õ¡√—∫‰¥âµâÕß¡’≈—°…≥–¥—ßπ’È§ ◊Õ
1. airway plateau pressure ¡“°°«à“ 0.05 «‘π“∑’
2. °“√À“¬„®·∫∫ passive ∂ ÷ß√–¥—∫ ‘Èπ ÿ¥°“√

À“¬„®ÕÕ°‚¥¬°“√· ¥ß®“°‡ âπ°√“ø¢Õß flow ∑’Ë≈¥≈ß
‡ªìπ≈”¥—∫·≈–‡ªìπ‡  âπµ√ß

Resistance (Rrs) ¢Õß√–∫∫À“¬„®∑ —ÈßÀ¡¥ §”π«≥
®“° time constant (Trs)/Crs ´÷Ëß Trs ¡’§à“ = ∆ volume/
∆ flow. occlusion ·µà≈–§√ —Èß®”‡ªìπµâÕß¡’°“√À“¬„®µ“¡ª°µ‘
(tidal breath) ∑ ’Ë§ß∑’ËÕ¬à“ßπâÕ¬ 5 §√—Èß ®÷ß®–∑” occlusion
‰¥â §à“‡©≈ ’Ë¬¢Õß Crs ·≈– Rrs ®–‰¥â®“° extrapolation PFV
curve 5 curves ‚¥¬„™â°“√«‘‡§√“–Àå∂¥∂Õ¬‡™‘ß‡ âπ
(linear regression analysis)

3) °“√«—¥ FRC (functional residual capacity)
«—¥‚¥¬«‘∏’ automated open circuit N2 washout ´÷Ëß
‡§√◊ËÕß®–«‘‡§√“–Àå·≈–§”π«≥§à“°ä“´ N2 ∑’Ë washout ÕÕ°
®“°ªÕ¥¢ÕßºŸâªÉ«¬‚¥¬∑’ËºŸâªÉ«¬®–À“¬„®Õ¬Ÿà„π√–∫∫∑’Ë¡’ÕÕ° ‘́‡®π
∑’Ëª√‘¡“≥§ß∑’Ë (constant O2 flow) §à“ FRC ∑’Ë¬Õ¡√—∫
·≈–«—¥‰¥âÕ¬à“ßπâÕ¬ 2 §à“®–π”¡“À“§à“‡©≈’Ë¬ ”À√—∫ºŸâªÉ«¬
·µà≈–√“¬‚¥¬∑ ’Ë§à“ coefficient of variation (CV) ¬Õ¡√ —∫
‰¥â‰¡à‡°‘π 15% µ≈Õ¥™à«ß°“√«—¥ ¡√√∂¿“æªÕ¥π —Èπ ºŸâªÉ«¬
®–‰¥â√—∫°“√ monitor °“√‡µâπ¢ÕßÀ—«„®·≈–§«“¡‡¢â¡¢âπ
ÕÕ°´‘‡®π„π‡≈◊Õ¥ (O2 saturation) µ≈Õ¥‡«≈“¥â«¬‡§√◊ËÕß pulse
oximeter (Nellcor N-180: Nelcor, Inc., Hayward, CA)
§à“ dead space ¢Õß occlusion valve ‡¡◊ËÕ√«¡°—∫
pneumotachometer ¢π“¥ 10 LPM, 30 LPM ®–¡’§à“
‡∑à“°—∫ 1.8, 5.2 ¡≈. (µ“¡≈”¥—∫)
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°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘
ºŸâ«‘®—¬«‘‡§√“–Àå¢âÕ¡Ÿ≈ ‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª ¢âÕ¡Ÿ≈

∑—Ë«‰ª®–«‘‡§√“–Àå‚¥¬·®°·®ß§«“¡∂ ’Ë √âÕ¬≈–·≈– mean ±
SD  °“√‡ª√ ’¬∫‡∑ ’¬∫ ¡√√∂¿“æªÕ¥√–À«à“ß°≈ÿà¡ «‘‡§√“–Àå
‚¥¬„™â Mann Whitney U test ·≈–„™â ANOVA with
repeated measurement „π°“√‡ª√ ’¬∫‡∑’¬∫ ¡√√∂¿“æ
ªÕ¥¢Õß∑—Èß 2 °≈ ÿà¡„π™à«ßÕ“¬ÿµà“ß Ê µ—Èß·µà 6 ‡¥ ◊Õπ∂÷ß 24
‡¥◊Õπ ·≈–∑¥ Õ∫§«“¡·µ°µà“ß°—π¥â«¬ Bonferroni adjust-
ment √–¥—∫§«“¡¡’π—¬ ”§—≠∑“ß ∂‘µ‘„™â§à“ p < 0.05
(double-sided)

º≈°“√»÷°…“
º≈°“√»÷°…“„π¥â“π¢âÕ¡Ÿ≈¢ÕßÕ“¬ÿ§√√¿å ‡æ» π È”

Àπ—°·√°§≈Õ¥ ª√–«—µ‘°“√‡ªìπ‚√§ patent ductus arterio-
sus (PDA) ·≈–√–¬–‡«≈“„π°“√„™â‡§√◊ËÕß™à«¬À“¬„®
(¥—ßµ“√“ß∑’Ë 1) æ∫«à“°≈ÿà¡‡¥Á° BPD ∑ ’Ëæ÷Ëßæ“ÕÕ°´‘‡®ππ“π
‡°‘π°«à“ 2 ‡¥◊Õπ (°≈ÿà¡»÷°…“) ‰¡à¡’§«“¡·µ°µà“ß°—∫°≈ ÿà¡
§«∫§ÿ¡

µ“√“ß∑’Ë 1 · ¥ß≈—°…≥–∑—Ë«‰ª¢Õß°≈ÿà¡ºŸâªÉ«¬∑’Ë»÷°…“

°≈ ÿà¡»÷°…“ °≈ÿà¡§«∫§ÿ¡ p value
(15 √“¬) (8 √“¬)

‡æ» (% ‡æ»™“¬) 9 (60) 4 (50) 0.68
Õ“¬ÿ§√√¿å ( —ª¥“Àå) 28.6 ± 0.6 28.9 ± 0.5 0.78
πÈ”Àπ—°·√°§≈Õ¥ (°√ —¡) 1,139.6 ± 95.8 1,424.6 ± 188.6 0.16
‡§¬‡ªìπ patent ductus artereosus; n(%) 9 (60) 4 (50) 0.69
‡§¬‡ªìπ respiratory dystress syndrome; n(%) 10 (66.7) 5 (62.5) 0.99
√–¬–‡«≈“∑’Ë„™â‡§√◊ËÕß™à«¬À“¬„® («—π) 43.4 ± 6.2 27.8 ± 4.4 0.06

„π·ßà¢Õß°“√‡®√ ‘≠‡µ‘∫‚µ (growth parameter) æ∫
«à“§«“¡·µ°µà“ß¿“¬„π°≈ ÿà¡¢ÕßπÈ”Àπ—°·≈– à«π Ÿß¢Õß∑—Èß 2
°≈ÿà¡‡æ‘Ë¡¢÷Èπ µ“¡Õ“¬ÿ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·≈–°“√
‡æ‘Ë¡¢÷Èπ¢Õßπ È”Àπ —°·≈–  à«π  Ÿß¢Õß∑ —Èß 2 °≈ ÿà¡µ“¡Õ“¬ÿπ—Èπ

‰¡à¡’§«“¡·µ°µà“ß°—π ¬°‡«âπ à«π Ÿß¢Õß°≈ÿà¡»÷°…“ ∑’ËÕ“¬ÿ 6
‡¥◊Õπ ¡’§à“πâÕ¬°«à“°≈ ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂ ‘µ‘
(¥—ßµ“√“ß∑’Ë 2)
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º≈ ¡√√∂¿“æªÕ¥‡¥Á°‡≈ Á°∑’Ë‡ªìπ‚√§ªÕ¥‡√◊ÈÕ√—ß (bronchopulmonary dysplasia)
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º≈ ¡√√∂¿“æªÕ¥‡¥Á° æ∫«à“§à“ Crs ∑’ËÕ“¬ÿ 6 ‡¥ ◊Õπ
„π°≈ÿà¡»÷°…“ µË”°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (6.8
± 2.9 vs. 11.7 ± 3.6 ¡≈./´¡.π È”; p < 0.05) ·≈–§à“ tidal
volume „π°≈ÿà¡»÷°…“ µË”°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘∑’ËÕ“¬ÿ 6, 12, 18 ‡¥ ◊Õπ (43.8 ± 11.9 vs. 62.4 ±
14.9 ¡≈., 62.1 ± 11.8 vs. 79.7 ± 15.9 ¡≈., 79.9 ±
14.2  vs. 96.5 ± 19.1 ¡≈. µ“¡≈”¥—∫; p < 0.05)  à«π
§à“ FRC, Rrs „π∑ ÿ°Õ“¬ÿµ—Èß·µà 6 ‡¥ ◊Õπ∂÷ß 24 ‡¥ ◊Õπ‰¡à¡’
§«“¡·µ°µà“ß°—π∑ —Èß 2 °≈ÿà¡ (¥—ßµ“√“ß∑’Ë 2)

«‘®“√≥å
º≈°“√»÷°…“§√—Èßπ’È  æ∫«à“  ¡√√∂¿“æªÕ¥∑ ’Ë‡ªìπ§à“

Crs ·≈– tidal volume „π°≈ÿà¡ BPD ∑’Ëæ÷Ëßæ“ÕÕ°´‘‡®π
π“π‡°‘π°«à“ 2 ‡¥ ◊Õπ (°≈ ÿà¡»÷°…“) µË”°«à“°≈ÿà¡§«∫§ÿ¡„π
™à«ßÕ“¬ÿ 6 ‡¥ ◊Õπ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  ‡π◊ËÕß®“°
≈—°…≥–‡©æ“–¢Õßæ¬“∏ ‘ √’√«‘∑¬“¢Õß‚√§ BPD11 ‰¡à«à“®–
‡ªìπ™π ‘¥ çClassicé À√◊Õ çNewé BPD ®–æ∫«à“ ∂ ÿß≈¡¡’
®”π«ππâÕ¬°«à“ª°µ‘ ®“°°“√∑’Ë¡’°“√∑”≈“¬¢Õß‡π◊ÈÕªÕ¥
·≈–‡°‘¥ fibrosis ¢÷Èπµ“¡∫√‘‡«≥ alveolar septae ∑”„Àâ∂ÿß
≈¡¡’‡π◊ÈÕ∑’Ë„π°“√·≈°‡ª≈ ’Ë¬π°ä“´π âÕ¬≈ß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß
∂â“‡π◊ÈÕªÕ¥¡’°“√∑”≈“¬∑’Ë√ÿπ·√ß≈÷°≈ß‰ª∂÷ßÀ≈Õ¥‡≈◊Õ¥ΩÕ¬
∑’Ë∫√‘‡«≥∂ ÿß≈¡¥â«¬·≈ â«  °Á®–¬‘Ëß∑”„Àâ°“√·≈°‡ª≈ ’Ë¬π°ä“´
‡≈«≈ß‰ªÕ’° ‡ªìπº≈„Àâ‡°‘¥§«“¡º‘¥ª°µ‘µàÕ√–∫∫°“√À“¬„®
¢Õß‡¥Á°  Õ—π‡ªìπº≈°√–∑∫µàÕ ¡√√∂¿“æªÕ¥¢Õß‡¥Á°  ‡¥Á°
®÷ßµâÕßæ÷Ëßæ“ÕÕ°´‘‡®π‡ªìπ√–¬–‡«≈“Àπ ÷Ëß ®π°√–∑—Ëß‡π◊ÈÕªÕ¥
¡’°“√‡®√‘≠‡µ‘∫‚µ‡æ‘Ë¡®”π«π∂ÿß≈¡‰¥â¡“°‡æ’¬ßæÕ∑’Ë®–∑”„Àâ
¡’‡π◊ÈÕ∑’Ë„π°“√·≈°‡ª≈’Ë¬π°ä“´‰¥â¡“°¢÷Èπ ®π “¡“√∂√ —°…“
√–¥—∫ÕÕ°´‘‡®π„π√ à“ß°“¬„Àâ‡ªìπª°µ‘‰¥â

º≈¢Õß ¡√√∂¿“æªÕ¥∑’Ëº‘¥ª°µ‘„π√–¬–¢«∫ªï·√°
‚¥¬‡©æ“–§«“¡·µ°µà“ß„π™à«ßÕ“¬ÿ 6 ‡¥ ◊Õπ„π°≈ ÿà¡»÷°…“
æ∫«à“¡’ Crs ·≈– tidal volume ∑’ËµË”°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß
¡’π—¬ ”§—≠∑“ß ∂‘µ‘  ´÷ËßÕ∏‘∫“¬‰¥â«à“„π°≈ÿ à¡ BPD ∑’Ëæ÷Ëßæ“
ÕÕ° ‘́‡®ππ“π‡°‘π°«à“ 2 ‡¥ ◊Õπ (°≈ÿà¡»÷°…“) πà“®–¡’
≈—°…≥–‚§√ß √ â“ß¢Õßºπ —ß∂ÿß≈¡∑ ’Ë¡’√Õ¬‚√§∑ ’Ë√ÿπ·√ß°«à“°≈ ÿà¡
§«∫§ÿ¡ ‡ªìπº≈„Àâ‡π◊ÈÕªÕ¥·≈–∂ ÿß≈¡¡’§«“¡¬◊¥À¬ÿàπ (elastic
recoil) π âÕ¬°«à“°≈ÿà¡§«∫§ÿ¡    à«π§à“ FRC „π°≈ ÿà¡»÷°…“
¡’§à“πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡∑’ËÕ“¬ÿ 6 ‡¥ ◊Õπ·µà‰¡à¡’π—¬ ”§—≠

∑“ß ∂ ‘µ‘π—Èπ ‡ªìπ‡æ√“–¢π“¥°≈ ÿà¡ºŸâªÉ«¬∑’Ë»÷°…“¡’®”π«π‰¡à
¡“°æÕ ´÷Ëßµ“¡√“¬ß“π°“√»÷°…“∑’Ëºà“π¡“8, 11 ‡¥Á° BPD
∑’Ë¡’Õ“¬ÿ„π™à«ß 6 ‡¥ ◊Õπ·√° ¡—°®–¬—ß§ß¡’§à“µË”°«à“ª°µ‘
µ√ß°—∫°“√»÷°…“„π§√ —Èßπ’È

‡π◊ËÕß®“°‡√“¬—ß‰¡à¡’‡§√◊ËÕß¡◊Õ∑’Ë “¡“√∂ª√–‡¡‘π§à“ V
max FRC „π°“√«—¥ ¡√√∂¿“æªÕ¥ ”À√ —∫‡¥Á°‡≈Á° ∑”„Àâ
‰¡à “¡“√∂«‘ ‡§√“–Àå·¬°·¬–∂÷ ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß
√Õ¬‚√§„π√–¥—∫ peripheral airway  ¥—ßπ —Èπ ®“°°“√∑ ’Ë¡’
¢âÕ®”°—¥„π‡√◊ËÕß‡§√◊ËÕß¡ ◊Õ«—¥∑’Ë¡’Õ¬Ÿà„πªí®®ÿ∫—π ®÷ß§“¥«à“
°“√µ‘¥µ“¡ª√–‡¡‘π§«“¡°â“«Àπâ“¢Õß ¡√√∂¿“æªÕ¥„π‡¥Á°
BPD ∑’Ëæ÷Ëßæ“ÕÕ°´‘‡®π‡ªìπ‡«≈“π“π°«à“ 2 ‡¥◊Õπ „π™à«ß∑’Ë
¬—ß¡’Õ“¬ÿπâÕ¬Ê (‚¥¬‡√ ‘Ë¡π—∫®“°«—¬ 6 ‡¥◊Õπ ‡ªìπµâπ‰ª)
°Áπà“®–æ∫§«“¡·µ°µà“ß∑’Ë™—¥‡®π Õ¬à“ßπâÕ¬°Á„π™à«ß·√°
‡æ◊ËÕ™à«¬„π°“√Õ∏ ‘∫“¬∂ ÷ß§«“¡®”‡ªìπ„π°“√∑ ’Ë®–µâÕß„Àâ
ÕÕ° ‘́‡®πÕ¬à“ßµàÕ‡π◊ËÕß‰ªÕ’°√–¬–Àπ÷Ëß ·≈–®“°º≈°“√
µ‘¥µ“¡‡ª√ ’¬∫‡∑ ’¬∫ ¡√√∂¿“æªÕ¥‡¥Á° BPD ∑ —Èß 2
°≈ÿà¡ ¬—ßæ∫«à“ §à“ ¡√√∂¿“æªÕ¥¢Õß‡¥Á°‡æ‘Ë¡ Ÿß¢÷Èπµ“¡§à“
‡©≈’Ë¬Õ“¬ÿ  à«π Ÿß ·≈–πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘  ‚¥¬‡¡ ◊ËÕ‡ª√’¬∫‡∑’¬∫Õ—µ√“°“√‡æ‘Ë¡¢÷Èπ¢Õß∑—Èß 2 °≈ ÿà¡
°Áæ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π ¬°‡«âπ§à“‡©≈’Ë¬ à«π Ÿß¢Õß°≈ ÿà¡
»÷°…“∑’ËÕ“¬ÿ 6 ‡¥◊Õπ ¡’§à“πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡ §à“ Crs ¢Õß
‡¥Á° BPD ∑ —Èß 2 °≈ ÿà¡‰¡à·µ°µà“ß°—π„π™à«ßÕ“¬ÿ 12 ‡¥ ◊Õπ
¢÷Èπ‰ª Õ“®· ¥ß«à“√–¥—∫§«“¡√ ÿπ·√ß¢Õß√Õ¬‚√§∑ ’Ë∂ÿß≈¡
‡√ ‘Ë¡¡’°“√øóôπÀ“¬ ·≈–¡’°“√‡®√ ‘≠‡µ‘∫‚µ¢Õß‡π◊ÈÕªÕ¥·≈–
‡æ‘Ë¡®”π«π∂ÿß≈¡ µ“¡°“√‡®√ ‘≠‡µ‘∫‚µ¢Õß‡¥Á°∑’Ë‡æ’¬ßæÕ

®“°°“√µ‘¥µ“¡»÷°…“„π —µ«å∑¥≈Õß·≈–„π∑“√°∑’Ë
„ÀâÕÕ°´‘‡®π§«“¡‡¢â¡¢âπ Ÿß¥â«¬‡§√◊ËÕß™à«¬À“¬„®∑ ’Ë¡’·√ß¥—π
∫«°À√◊Õ„Àâª√‘¡“µ√°“√À“¬„®‡¢â“∑’Ë Ÿß¡“° ®π∑”„Àâ‡°‘¥°“√
∑”≈“¬‡π◊ÈÕªÕ¥ Õ’°∑—Èßæ∫«à“º≈¢Õß°“√„ÀâÕÕ° ‘́‡®π§«“¡
‡¢â¡¢âπ Ÿß∑”„Àâ¡’ superoxide anions ·≈– hydroxyl radi-
cals ‡°‘¥¢÷Èπ„π‡π◊ÈÕªÕ¥∑’Ë¬—ß‰¡à‡®√ ‘≠‡µÁ¡∑’Ë ®÷ß∑”„Àâ‡°‘¥§«“¡
º‘¥ª°µ‘¢Õß‡π◊ÈÕªÕ¥ ‡¡ ◊ËÕ»÷°…“„π‡´≈≈ å‡¡Á¥‡≈◊Õ¥·¥ß¢Õß§π
·≈– —µ«å °Áæ∫«à“¡’‡Õπ‰´¡åæ«° antioxidant µà“ß Ê ‡°‘¥¢÷Èπ
¡“°¡“¬ ‡™àπ superoxide dismutase, catalase ·≈–
glutathione peroxidase ‚¥¬æ∫„π‡π◊ÈÕ‡¬ ◊ËÕ¢Õß∑“√°„π
§√√¿å¡“√¥“ ·≈–‡´≈≈å¡“°°«à“„π‡¥Á°∑’Ë§≈Õ¥§√∫°”Àπ¥11, 16

„π°“√µ‘¥µ“¡°“√¥Ÿ·≈À≈—ß®”Àπà“¬ ‡¥Á° BPD ∑ ÿ°√“¬‰¥â
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º≈ ¡√√∂¿“æªÕ¥‡¥Á°‡≈ Á°∑’Ë‡ªìπ‚√§ªÕ¥‡√◊ÈÕ√—ß (bronchopulmonary dysplasia)

√—∫ÕÕ° ‘́‡®π∑’Ë¡’§«“¡‡¢â¡¢âππâÕ¬ („ÀâÕÕ° ‘́‡®π‚¥¬«‘∏ ’„™â
cannula ¥â«¬Õ—µ√“µË”°«à“ 0.5 ≈ ‘µ√/π“∑’) ‡ªìπ√–¬–‡«≈“
π“πµ“¡§«“¡µâÕß°“√¢Õß‡¥Á°„π·µà≈–√“¬ ‚¥¬æ‘®“√≥“
®“°°“√µ‘¥µ“¡«—¥§à“√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßÕÕ°´‘‡®π„π‡≈◊Õ¥
(oxygen saturation monitoring) ∑—Èß„π¢≥–µ◊Ëπ¡’°‘®°√√¡
¢≥–°‘π·≈–πÕπÀ≈—∫ ‚¥¬¡’°“√π—¥À¡“¬„Àâ¡“µ‘¥µ“¡°“√
¥Ÿ·≈‡ªìπ√–¬–Ê „π§≈ ‘π‘°‡©æ“–‚√§ BPD

¥—ßπ—Èπ °“√„ÀâÕÕ° ‘́‡®π¥â«¬§«“¡‡¢â¡¢âππâÕ¬Ê ·°à
‡¥Á°Õ¬à“ßµàÕ‡π◊ËÕß‡ªìπ‡«≈“π“π„π√–¬–‡°‘π°«à“ 2 ‡¥◊Õπ‰ª·≈ â«
®÷ß‰¡àπ à“®–„Àâº≈„π°“√∑”≈“¬‡π◊ÈÕªÕ¥¢Õß‡¥Á°‡À¡◊Õπ„π°“√
»÷°…“∑ ’Ëæ∫„π√–¬–·√°‡°‘¥ (initial neonatal period) ÷́Ëß
· ¥ß„Àâ‡ÀÁπ‰¥â®“°º≈ ¡√√∂¿“æªÕ¥¢Õß‡¥Á° (Crs, FRC,
Rrs, tidal volume ·≈–Õ—µ√“°“√À“¬„®) ∑ ’Ë‰¥â∑”°“√
µ‘¥µ“¡‡ª√ ’¬∫‡∑’¬∫Õ¬à“ßµàÕ‡π◊ËÕß®π∂÷ßÕ“¬ÿ 2 ªï Õ’°∑—Èß°“√
„ÀâÕÕ° ‘́‡®πÕ¬à“ßµàÕ‡π◊ËÕß·°à‡¥Á°∂◊Õ‡ªìπ°“√„Àâ°“√√—°…“
Õ¬à“ßÀπ÷Ëß ‚¥¬¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ„Àâ°“√·°â‰¢¿“«–æ√àÕß
ÕÕ°´‘‡®π (hypoxemia) ·°à‡¥Á° BPD ‡À≈à“π’È ‡æ√“–À“°
‰¡à‰¥â„ÀâÕÕ° ‘́‡®πÕ¬à“ßµàÕ‡π◊ËÕß ‡¥Á°¡—°ª√– ∫ªí≠À“À≈Õ¥≈¡
À¥‡°√Áß ¡’¿“«– pulmonary hypertention πÕ°®“°π ’È „π
 ¿“«–∑’Ë¬—ß¡’°“√æ√àÕßÕÕ°´‘‡®π ¡—°®–∑”„Àâ‡¥Á°¢“¥æ≈—ß„π
°“√¥Ÿ¥π¡À√◊Õ√—∫ª√–∑“πÕ“À“√ ¢“¥æ≈ —ß„π°“√‡√’¬π√ Ÿâ
√«¡∂ ÷ß¡’º≈°√–∑∫µàÕ°“√πÕπÀ≈ —∫¡“°°«à“‡¥Á°ª°µ‘ ¬‘Ëß‰ª
°«à“π—Èπ‡ªìπ∑ ’Ë∑√“∫°—π¥’«à“‡¥Á°°≈ÿà¡π’È®–¡’°“√„™âæ≈—ßß“π
(metabolic rate) „π°“√À“¬„®¡“°°«à“‡¥Á°ª°µ‘17 ¥—ßπ—Èπ
°“√„ÀâÕÕ°´‘‡®πµ“¡§«“¡µâÕß°“√Õ¬à“ß‡À¡“– ¡‚¥¬°“√„Àâ
„πª√‘¡“≥§«“¡‡¢â¡¢âπµË”Ê ·¡â®–‡ªìπ√–¬–‡«≈“∑ ’Ëπ“π„π‡¥Á°
°≈ ÿà¡»÷°…“ °Á®–¡’º≈™à«¬‡ √‘¡ √â“ß°“√‡®√‘≠‡µ‘∫‚µ ´÷Ëß¬—ß
º≈„Àâ¡’°“√øóôπÀ“¬·≈–‡ √‘¡ √â“ß°“√‡µ‘∫‚µ¢Õß√à“ß°“¬√«¡
∑—Èß‡π◊ÈÕªÕ¥ ∑”„Àâ ¡√√∂¿“æ°“√∑”ß“π¢ÕßªÕ¥‡¥Á°¥’¢÷Èπ
‡∑à“∑ —π°—∫‡¥Á°„π°≈ÿà¡§«∫§ÿ¡‡¡◊ËÕ¡’Õ“¬ÿ 12 ‡¥ ◊Õπ¢÷Èπ‰ª12, 17

 √ÿª
º≈°“√µ‘¥µ“¡ ¡√√∂¿“æªÕ¥‡¥Á° BPD æ∫«à“

°≈ÿà¡ BPD ∑ ’Ë¬—ßµâÕß„ÀâÕÕ° ‘́‡®ππ“π‡°‘π°«à“ 2 ‡¥ ◊Õπ ®–¡’
§à“ Crs µË”°«à“°≈ÿà¡ BPD ∑ ’Ë‰¥âÕÕ° ‘́‡®ππâÕ¬°«à“ 2 ‡¥ ◊Õπ
∑’ËÕ“¬ÿ 6 ‡¥ ◊Õπ ÷́Ëß§«“¡·µ°µà“ß¥—ß°≈à“«Õ“® –∑âÕπ«à“
§«“¡¬◊¥À¬ÿàπ¢Õß‡π◊ÈÕªÕ¥„π°≈ÿà¡‡¥Á°∑’Ë¬—ßµâÕß°“√ÕÕ° ‘́‡®π

π“π°«à“ 2 ‡¥ ◊Õπ ¢≥–¡’Õ“¬ÿ 6 ‡¥ ◊ÕπÕ“®¬—ß¡’√Õ¬‚√§¡“°
°«à“ ∑”„Àâ ¡√√∂¿“æ„π°“√∑”Àπâ“∑’Ë¢ÕßªÕ¥„π°“√·≈°
‡ª≈ ’Ë¬π°ä“´¡’§«“¡∫°æ√ àÕßÕ¬Ÿà ®π∑”„ÀâµâÕßæ÷Ëßæ“ÕÕ°´‘‡®π
‡ªìπ‡«≈“π“π‡°‘π°«à“ 2 ‡¥ ◊Õπ ‡æ ◊ËÕ√ —°…“¿“«–æ√ àÕßÕÕ°´‘‡®π
®π‡¡◊ËÕ‡¥Á°¡’Õ“¬ÿ 12 ‡¥◊Õπ¢÷Èπ‰ª·≈ â« °“√‡®√ ‘≠‡µ‘∫‚µ¢Õß‡¥Á°∑ —Èß
2 °≈ÿà¡‰¡à¡’§«“¡·µ°µà“ß°—π ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–¡’°“√øóôπ
À“¬¢Õß√Õ¬‚√§√ à«¡°—∫¡’°“√‡®√ ‘≠‡µ‘∫‚µ¢Õß‡π◊ÈÕªÕ¥·≈–
∂ÿß≈¡¡“°¢÷Èπµ“¡  —¥  à«π°“√‡®√ ‘≠‡µ‘∫‚µ¢Õß√ à“ß°“¬

¥—ßπ—Èπ À“°ºŸâªÉ«¬ BPD √“¬„¥∑’Ë¬—ß®”‡ªìπµâÕß
æ÷Ëßæ“ÕÕ°´‘‡®π‡ªìπ‡«≈“π“π‡°‘π°«à“ 2 ‡¥ ◊Õπ ®÷ß§«√µâÕß‰¥â
√ —∫°“√¥Ÿ·≈‡ªìπæ‘‡»… ·≈–À“°‰¥â√ —∫°“√¥Ÿ·≈Õ¬à“ß‡À¡“– ¡
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Abstract: Chaisupmongkollarp T, Preutthipan A, Nannarumitre P, Udomsubpayakul U. Respiratory mechanics of
infants with bronchopulmonary dysplasia who required long term oxygen therapy. Thai J Tuberc Chest Dis Crit Care
2008; 29: 309-317.
Department of Nursing, Department of Pediatric and Research Center, Faculty of Medicine, Ramathibodi Hospital,
Mahidol University.

Respiratory mechanics (RM) were prospectively and longitudinally studied in a cohort of 23 infants with
bronchopulmonary dysplasia (BPD).  The aim of this study was to compare pulmonary function in BPD infants who
required supplemental oxygen for more than 2 months (the study group, n = 15) and in age-matched BPD infants
who required supplemental oxygen at 2 months or less (the control group, n = 8). Serial pulmonary functions were
measured, using a computerized infant pulmonary function device (model 2600; SensorMedics; Yorba Linda, CA,
USA), at 6, 12, 18, and 24 months of corrected age. Both groups did not differ for sex, birth weight, gestational
age, duration of mechanical ventilation, history of patent ductus arteriosus or respiratory distress syndrome.

At 6 months of age, compliance of the respiratory system (Crs) in the study group was significantly
lower than the control group (6.8 ± 2.9 vs. 11.7 ± 3.6 ml/cmH2O, p < 0.05 ) and at 6, 12, and 18 months of
age. Tidal volume in the study group was significantly lower than the control group (43.8 ± 11.9 vs. 62.4 ± 14.9 ml;
62.1 ± 11.8 vs. 79.7 ± 15.9 ml; 79.9 ± 14.2 vs. 96.5 ± 19.1 ml; p < 0.05).  Other pulmonary function including
functional residual capacity and total respiratory system resistance (Rrs) did not differ between the two groups.

We conclude that the pulmonary function status of BPD infants who required supplemental oxygen for
more than 2 months need longer time period for recovering from lung injury than the control group.



Mediast ina l lymph node biops ies are
essential to accurately stage lung cancer and to plan
treatment.1 Locoregional cancer spead involves
mediastinal lymph nodes and is a major determinant of
surgical resectability. Scanning imaging technologies,
such as computed tomography (CT) and positron
emission tomography, although useful, are not suffi-
ciently sensitive or specific to determine mediastinal
nodal involvement. Therefore, lymph node biopsy
result remains the most accurate determinant of nodal

Endobronchial Ultrasound-guided Transbronchial
Needle Aspiration (EBUS-TBNA)

      Sawang Saenghirunvattana M.D.*
      Rungsima Saenghirunvattana M.D.**

            Surapon Worapongpaiboon M.D., F.C.A.P.*
Supranee Nirapathapongporn M.D., F.C.A.P.*

      Takahiro Nakajima M.D.***
Kazuhiro Yasufuku M.D., Ph.D., F.C.C.P.***

Takehiro Fujisawa M.D.***

 *Samitivej Hospital and **Priest Hospital, Bangkok, Thailand
 ***Department of Thoracic Surgery, Graduate School of Medicine, Chiba University, Japan

π‘æπ∏ åµâπ©∫—∫
Original Article

«“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ
Thai Journal of Tuberculosis
Chest Diseases and Critical Care

√—∫‰«âµ’æ‘¡æå‡¡◊ËÕ«—π∑’Ë 3 ¡‘∂ÿπ“¬π 2551

Abstract
We described our technique for performing endobronchial ultrasound-guided transbronchial needle aspiration

(EBUS-TBNA) among 80 patients with mediastinal lymphadenopathy using a curved linear array ultrasonic bronchoscope
that allowed aspiration biopsy under real-time ultrasound imaging. All of the patients underwent the procedure using general
anesthesia. EBUS-TBNA provided definitive diagnosis for benign diseases such as tuberculosis and accurate staging of lung
cancer. The overall diagnostic yield was 93.7%. There was no complication during the procedure.

status. For many years, mediastinoscopy has been the
reference standard for staging the medaistinum, but it
is invasive, expensive, and requires general
anesthesia.2 Although it allows good access to the
anterior mediastinum, access to the posterior and
inferior mediastinum is limited. As a result, its sensiti-
vity for detecting cancer in mediastinal lymph nodes
varies between 80 and 90%. The increasing use of
minimally invasive techniques and day case proce-
dures has renewed interest in transbronchial needle
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with a stylet, which is withdrawn after passing the
bronchial wall, avoiding contamination during EBUS-
TBNA. The needle can be visualized through the
optics and on the ultrasound image.

EBUS-TBNA is performed by passing the needle
through the airway wall and into the lymph nodes
under real-time ultrasound control. Integrated Color
Power Doppler mode can be used to identify interven-
ing vessels immediately before needle puncture.

Patients selection
Patients whose computer scan of the chest

revealed mediastinal lymphadenopathy were consi-
dered to undergo endobronchial ultrasound-guided
transbronchial needle aspiration (EBUS-TBNA). Patients
with bleeding tendency, active pulmonary tubercu-
losis, or on respiratory support with positive end
expiratory pressure were excluded. Informed consent
was obtained in all patients. All of the patients
underwent the method using general anesthesia.

Results
Three patients were excluded, one had active

tuberculosis, the other two had bleeding tendency.
Eighty patients underwent EBUS-TBNA. The average
of the short axis diameter of the mediastinal lymph
nodes was 1.2 cm (range 0.5 cm - 5 cm). There
were 45 females and 55 males. Their ages ranged
from 25 to 70 years old. Fifty-six were Thai, twenty
were Japanese, one each from Cambodia, Kenya,
Dubai and Canada. EBUS-TBNA successfully sampled
lymph node tissue from 75 out of 80 patients (93.7%).
There were thirty-one cases of tuberculosis, thirty-six
cases of adenocarcinomas, three of squamous cell
carcinoma, two of metastatic carcinoma and one was
malignant lymphoma. Normal lymphoid tissues were

aspiration (TBNA) for obtaining biopsies of mediastinal
lymph nodes. However, conventional TBNA relies on
çblindé needle puncture guided only by static CT
scans. The technique is highly operator dependent;
reported sensitivities vary between 15 and 78%.3, 4 In
addition, many operators are so discouraged by the
result of their intial experience with the technique that
only 20 to 30% of pulmonologists use TBNA.5, 6
Endobronchial ultrasound-guided TBNA (EBUS-TBNA)
is a minimally invasive real-time procedure which has
been shown to have a high yield for the evaluation of
the mediastinum.7-12 Here we reported our experiences
of EBUS-TBNA for mediastinal lymphadenopathy.

Materials and Methods
Convex probe endobronchial ultrasound

The convex probe endobronchial ultrasound
(BF-UC160F-OL8/BF-UC260F-OL8; Olympus Medical
System Corp. Tokyo, Japan) is similar to a standard
bronchovideoscope. It has an outer diameter of 6.9
mm, a 2.0-mm instrument channel, and a 30-degree
forward oblique-viewing optics. A 7.5 MHz electronic
curved linear array ultrasonic transducer mounted at
the ultrasound is 20 to 90 mm. lmage processing is
performed by an endoscopic ultrasound center
(EU-C60/EU-C2000; Olympus Medical Systems Corp.
Tokyo, Japan).

Needle Aspiration
The inner diameter of the instrument channel is

2.0 mm. A dedicated 22-gauge needle (NA-201SX-
4022 Olympus Medical Systems Corp. Tokyo, Japan)
is used to perform EBUS-TBNA. The inner diameter
of this needle is nearly equal to that of a conventional
21-gauge needle, which allows sampling of histologic
cores in some cases. The needle is also equipped
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obtained from ten patients. Two patients were diag-
nosed as sarcoidosis. There were no complications
during all of the procedures.

Discussion
The diagnostic yield of EBUS-TBNA was

93.7% in our current study. This high yield would
offers advantage in managing patients with mediastinal
lymphadenopathy in terms of making diagnosis and
staging of lung cancer.

EBUS-TBNA was very helpful in a patient who
developed carcinoma in situ at the carina with a 2-cm
short axis diameter subcarinal node. The subcarina
lymph node was disclosed to be tuberculosis via
EBUS-TBNA. Electrocautery techinque was employed
to destroy the carcinoma in situ completely. The patientûs
diagnosis of inoperable lung cancer due to carinal
involvement and likely to be stage 4 turned out to be
a curable lung cancer and tuberculosis of mediastinal
lymph node. Without this definite diagnosis, she may
have undergone a chemotherapy program treatment
and may have suffered from spreading of tuberculosis.
Three months later, following the antituberculous drugs,
the mediastinal node completely disappeared.

EBUS-TBNA has been reported to be useful in
the diagnosis of sarcoidosis with the diagnosis yield of
91.8%12. In our current series we experienced 2 cases
of sarcoidosis. In one patient, who presented with
blurred vision due to uveitis, mediastinal lymphaden-
opathy was present. EBUS-TBNA revealed non-caseous
granuloma.

Lymphoma could be detected in one case.
The disease is quite difficult to be diagnosed, only
50% of the cases can be proved by EBUS-TBNA9.

Conclusion
The diagnostic yield of our EBUS-TBNA was

95%. The technique offered correct tissue diagnosis
and staging of lung cancer.
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Introduction
Tuberculosis (TB) of the vulva and vagina is

very rare and is seen in only 1 to 2% of genital
tract TB. Tuberculosis of cervix accounts for 0.1 to
0.65% of all cases of TB and 5 to 24% of genital tract
TB.1-8 Tuberculosis more frequently affects the upper
genital tract, namely the fallopian tubes and endometrium.
It usually occurs in women of childbearing age.5, 6, 9

Case Report
A 33 year old woman was refered by a general

practitioner, G2P2 last 9 years and taking pill for birth
control, attended a gynecology clinic of Lopburi
Hospital in Lopburi of Thailand, complaining of a one
week history of lower abdominal pain with clear leu
corrhea and no foul smell discharge. She had no ulcers
in the labia major and labia minor. She denied any

Abstract
A rare case of cervical tuberculosis, which was referred to the author as cancer cervix is presented.

This case emphasizes that though uncommon, tuberculosis is an important alternative in the differential diagnosis
of a malignant appearing lesion of the cervix. This is especially true in our country with high prevalence of
tuberculosis and, therefore, a high index of suspicion is warranted.

Tuberculosis is not uncommon in the developing country. I describe a patient who attended at
gynecological clinic and was found to have cervical tuberculosis without association with HIV infection.
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fever, cough. She had not been in close contact with
an index case of pulmonary tuberculosis in past year.
Antibody tests for HIV and VDRL infection were nega-
tive. On examination the labia majora and labia minora
were normal. The cervix was abnormal with a friable
papillary growth covering almost the entire cervix,
cauliflower like mass with contacted bleeding. The
vagina, uterus and adnexa were  normal. She had no
bilateral inguinal lymphadenopathies. She had a
normal cervical smear which was class 1 Papanico-
laou. A chest radiograph showed pulmonary infiltration
in right and left upper lungs without hilar mass and
pleural effusion. The sputum AFB were negative for 3
days. On cystoscopy, the bladder mucosa was
normal. Drip infusion pyelography and urethrocystography
showed no evidence of tuberculosis. Ultrasonography
revealed that the uterus was small and endometrial
line was not visualised and bilateral adnexa was with-
out a mass or cyst. Sputum, urine and cervical secre-
tion samples were negative for acid-fast bacilli and
failed to culture mycobacterium. A full blood count
and blood chemistry were normal. Skin tuberculin test
(5IU PPD) was positive. A cervical biopsy was taken.
Histological examination showed foci of non-caseating
and caseating granuloma. Langhans giant cells were
occasionally seen. The stroma is infiltrated with chronic
inflammatory cells. No malignancy was seen. Special
stain for acid fast bacilli was negative. Tuberculosis
was considered as the most probable diagnosis. Anti-
tuberculous quadruple therapy was initiated. Complete
healing of the cervical ulcers, with rapid relief of symp-
toms followed 4 weeks antituberculosis chemotherapy.
Cervix had an almost normal macroscopic and
colposcopic appearance. At 6 months, after comple-
tion of TB treatment, there was complete response to
standard therapy.

Discussion
Tuberculosis is one of the oldest diseases known

to affect humans.15 Female genital TB is a rare
disease in some developed countries, but it is a
frequent cause of chronic pelvic inflammatory disease
(PID) and infertility in other parts of the world.16
Symptomatic genital tract TB usually presents with
abnormal vaginal bleeding, menstrual irregularities,
abdominal pain, and constitutional symptom.5, 6, 9, 10, 11

Pelvic organs are infected from a primary focus,
usually the chest, by hematogenous spread.2, 4, 5, 10, 12
The cervix is infected as a part of this process, by
lymphatic spread or by direct extention. The vagina
and vulva are rarely involved. The primary lesion is
often healed by the time of presentation.5-13 Some
authors suggest the existence of primary genital tuber-
culosis may spread by venereal transmission. These
lesions are extremely rare and usually present as iso-
lated chronic ulcerative lesions of the external genitalia
in the absence of TB of the upper urogenital
system.17 In rare cases, cervical TB may be a primary
infection,2, 4, 5, 10, 13 introduced by a partner with tuber-
culous epididymitis or other genitourinary disease.
Chwdhury5 has suggested that sputum, used as a
sexual lubricant, may also be a route of transmission.
It is uncommon for tuberculosis to involve the vulva
and vagina. The gross appearance may be ulcerative
with multiple sinuses, it may be hypertrophic with
elephantiasis, or it may be similar to that of carci-
noma. There may be hormone dependence of infec-
tion2, 5 given that 80% of cases occur in the reproduc-
tive age.

The macroscopic findings of cervical TB were
illustrated by this case. There may be papillary or
vegetative growths, a miliary appearance, and or
ulceration present thus simulating invasive cervical
cancer.2, 3, 6, 9
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Figure 1 Chest radiographic and vaginal examination findings.
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Microscopically, there are caseating granulo-
mata. These are not diagnostic. The differential diag-
nosis for granulomatous disease of the cervix include
amoebiasis, schistosomiasis, brucellosis, tularaemia, sar-
coidosis, and foreign body reaction. The diagnosis of
the cervical and vulvovaginal TB is usually made by
histological examination of cervical and vulvovaginal
biopsy specimen.3, 9, 12 Staining for acid fast bacilli was
not found to be very useful in making the diagnosis.14
The detection of granulomata on cervical cytology
specimens9, 12 has been documented. Isolation of the
mycobacterium is the gold standard for diagnosis. A
third of cases are culture-negative. Therefore, the
presence of typical granulomata is sufficient for diag-
nosis if other causes of granulomatous cervicitis are
excluded or primary focus identified. The lesion should
respond to 6 months of standard therapy. A lesion on
the cervix provides a marker to assess response to
therapy. Histological examination of serial biopsy speci-
mens can similarly confirm a therapeutic response.

The incidence of TB has increased recently and
is partly attributable to the HIV pandemic. There should
be high index of suspicion of tuberculosis in women,
with an abnormal cervical appearance, especially from
areas where HIV and TB are prevalent.
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