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     ªí®®ÿ∫—π °“√√ —°…“‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π ‚¥¬‡©æ“–
Õ¬à“ß¬‘Ëß°“√‡≈◊Õ°„™â¬“µâ“π®ÿ≈™’æ ®–‡ªìπ‰ª„π≈—°…≥–
¢Õß°“√√—°…“·∫∫ empiric ‡ªìπ  à«π„À≠ à ∑—Èßπ’È‡π◊ËÕß®“°
·æ∑¬åºŸâ√—°…“‰¡à “¡“√∂„™â≈—°…≥–∑“ß§≈ ‘π ‘°„π°“√
„Àâ°“√«‘π‘®©—¬‡™ ◊ÈÕ°àÕ‚√§‰¥â™—¥‡®π µ≈Õ¥®π¢âÕ®”°—¥„π
°“√‡°Á∫ ‘Ëß àßµ√«® ·≈–√–¬–‡«≈“∑ ’Ë„™â„π°“√µ√«®∑“ß
ÀâÕßªØ‘∫—µ‘°“√ ¥—ßπ —Èπ ¢âÕ¡Ÿ≈‡°’Ë¬«°—∫√–∫“¥«‘∑¬“¢Õß
‡™ ◊ÈÕ°àÕ‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π®÷ß¡’§«“¡ ”§—≠Õ¬à“ß¬‘Ëß
„π°“√‡≈◊Õ°¬“µâ“π®ÿ≈™’æ∑’Ë‡À¡“– ¡ ‚¥¬‡©æ“–„π
√–¬–·√°¢Õß°“√√—°…“
     ªí≠À“∑’Ë ”§—≠ª√–°“√Àπ÷Ëß¢Õß°“√»÷°…“‡™◊ÈÕ

 ATYPICAL DOES NOT MEAN UNCOMMON
∫∑∫√√≥“∏‘°“√

°àÕ‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π°Á§◊Õ °“√∑’Ë ‰¡à “¡“√∂√–∫ ÿ
‡™◊ÈÕ°àÕ‚√§‰¥â„πºŸâªÉ«¬®”π«πÀπ÷Ëß´÷ËßÕ“®¡“°∂÷ß√âÕ¬≈– 50
πÕ°®“°π—Èπ ¬—ß¡’ºŸâªÉ«¬®”π«πÀπ÷Ëß∑ ’Ë¡’°“√µ‘¥‡™◊ÈÕ
¡“°°«à“Àπ÷Ëß™π‘¥ Õ¬à“ß‰√°Áµ“¡ „π√–¬–À≈ —ß ¡’§«“¡
°â“«Àπâ“¢Õß°“√µ√«®∑“ßÀâÕßªØ‘∫ —µ‘°“√¡“°¢÷Èπ ‰¥â¡’
°“√»÷°…“∂÷ß‡™◊ÈÕ°àÕ‚√§ªÕ¥Õ—°‡ ∫„π·µà≈–¿Ÿ¡‘¿“§
ÕÕ°¡“¡“°¡“¬ º≈°“√»÷°…“™’È„Àâ‡ÀÁπ∂÷ß§«“¡ ”§—≠¢Õß
‡™◊ÈÕ°àÕ‚√§„π°≈ ÿà¡ atypical pathogen ´÷Ëßª√–°Õ∫¥â«¬
Mycoplasma pneumoniae, Chlamydia pneumoniae
·≈– Legionella spp ‚¥¬æ∫«à“§«“¡™ÿ°¢Õß‡™◊ÈÕ°àÕ‚√§
°≈ÿà¡π’È¡’·π«‚πâ¡  Ÿß¢÷Èπ (µ“√“ß∑’Ë 1)

µ“√“ß∑’Ë 1  §«“¡™ÿ°¢Õß‡™ ◊ÈÕ°àÕ‚√§„π°≈ÿà¡ atypical pathogen „π‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π
(¥—¥·ª≈ß®“° Blasi F. Eur Respir J 2004; 24:171-181)1

√—∫‰«âµ’æ‘¡æå‡¡◊ËÕ«—π∑’Ë 22 °—π¬“¬π  2547

«“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫—¥«‘°ƒµ
Thai Journal of Tuberculosis
Chest Diseases and Critical Care
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®–‡ÀÁπ‰¥â«à“ §«“¡™ÿ°¢Õß‡™ ◊ÈÕ°≈ ÿà¡π’È¡’§«“¡
À≈“°À≈“¬ ¢÷Èπ°—∫¿Ÿ¡‘¿“§∑’Ë∑”°“√»÷°…“ √«¡∑ —Èß«‘∏’°“√
µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√∑’Ë„™â„π°“√ ”√«® „πª√–‡∑»‰∑¬
Õπ—πµå «—≤π∏√√¡ ·≈–§≥–12 ‰¥â‡§¬∑”°“√»÷°…“„π
ºŸâªÉ«¬‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π®”π«π 245 √“¬ ∑ —ÈßºŸâªÉ«¬πÕ°
(98) ·≈–ºŸâªÉ«¬„π (147) æ∫«à“‡™ ◊ÈÕ„π°≈ÿà¡ atypical
pathogen ‡ªìπ‡™ ◊ÈÕ°àÕ‚√§∑ ’Ëæ∫¡“°‡ªìπÕ—π¥—∫µâπÊ„π
ºŸâªÉ«¬πÕ° §◊Õ Chlamydia pneumoniae (36.7%)
·≈– Mycoplasma pneumoniae (29.6%) ·≈–
∂÷ß·¡â Streptococcus pneumoniae ¬—ß§ß‡ªìπ‡™◊ÈÕ
°àÕ‚√§Õ—π¥—∫·√° (22.4%) „πºŸâªÉ«¬∑’Ë‰¥â√ —∫°“√√—°…“„π
‚√ßæ¬“∫“≈ ·µà°Áæ∫‡™◊ÈÕ„π°≈ÿà¡ atypical pathogen
‡ªìπ‡™◊ÈÕ°àÕ‚√§√«¡°—π·≈â«∂÷ß 28%

„π«“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫—¥«‘°ƒµ
©∫—∫π’È  ¡§‘¥ Õÿàπ‡ ¡“∏√√¡ ·≈–§≥–13 ‰¥â√“¬ß“πº≈
°“√»÷°…“∂ ÷ß‡™◊ÈÕ°àÕ‚√§„πºŸâªÉ«¬‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π
®”π«π 22 √“¬ ‚¥¬„™â«‘∏’°“√µ√«®∑“ß serology
√à«¡°—∫ polymerase chain reaction (PCR) æ∫«à“
§«“¡™ÿ°¢Õß‡™◊ÈÕ°àÕ‚√§„π°≈ÿà¡ atypical pathogen
7 √“¬ §‘¥‡ªìπ 31.8% ‚¥¬æ∫ M pneumoniae 2 √“¬,
C pneumoniae 2 √“¬, C psittaci 1 √“¬·≈– mixed
infection 2 √“¬

º≈°“√»÷°…“¥—ß°≈à“« ™’È „Àâ‡ÀÁπ§«“¡ ”§—≠¢Õß
atypical pathogen „π°“√‡ªìπ‡™ ◊ÈÕ°àÕ‚√§ªÕ¥Õ—°‡ ∫
™ÿ¡™π„πª√–‡∑»‰∑¬ ¥—ßπ—Èπ ¬“µâ“π®ÿ≈™’æ∑’Ë‡À¡“– ¡
®÷ß§«√‡ªìπ¬“∑ ’Ë§√Õ∫§≈ÿ¡∂÷ß‡™◊ÈÕ°≈ÿà¡π’È¥â«¬   Õ¬à“ß‰√°Áµ“¡
°“√»÷°…“¥—ß°≈ à “«∑”„πª√–™“°√∑ ’ËÕ¬Ÿà „π°√ÿß‡∑æ-
¡À“π§√·≈–ª√‘¡≥±≈ ®÷ß‰¡à “¡“√∂π”‰ª„™âÕâ“ßÕ‘ß
„π¿Ÿ¡‘¿“§Õ◊Ëπ¢Õßª√–‡∑»‰¥â ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß
„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ∑’Ëæ∫‡™ ◊ÈÕª√–®”∂ ‘Ëπ ‰¥â·°à
Burkholderia pseudomallei ¡“° ¥—ßπ —Èπ°“√‡≈◊Õ°¬“
µâ“π®ÿ≈™’æ®÷ßµâÕßª√—∫‡ª≈’Ë¬π‰ªµ“¡¢âÕ¡Ÿ≈√–∫“¥«‘∑¬“
„π·µà≈–æ◊Èπ∑ ’ Ë¥â«¬

«—π™—¬ ‡¥™ ¡ƒ∑∏‘Ïƒ∑—¬ æ.∫., M.Sc.
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Õ¥‘»√ «ß…“ æ.∫.

Àπà«¬‚√§ªÕ¥ °ÕßÕ“¬ÿ√°√√¡ ‚√ßæ¬“∫“≈æ√–¡ß°ÿÆ‡°≈â“

WEANING: AN EVIDENCE-BASED APPROACH

ºŸâªÉ«¬∑’Ë„™â‡§√◊ËÕß™à«¬À“¬„®π —Èπ ‡¡◊ËÕ “‡Àµÿ·≈–ªí≠À“
∑’Ë∑”„ÀâµâÕß„™â‡§√◊ËÕß‰¥â√—∫°“√·°â ‰¢·≈– ¿“æ¢Õß  ºŸâªÉ«¬
¥’¢÷Èπ°Á§«√æ‘®“√≥“À¬à“/À¬ÿ¥À√◊Õ‡≈ ‘°„™â‡§√◊ËÕß™à«¬À“¬„®
ºŸâªÉ«¬ à«π„À≠à “¡“√∂‡≈ ‘°„™â‡§√◊ËÕß‰¥â·µà∫“ß à«πµâÕß
°≈—∫¡“„™â‡§√◊ËÕßÕ’° ºŸâªÉ«¬∑’Ë„™â‡§√◊ËÕß™à«¬À“¬„®π“π (∑—Èß
∑’ËÕ“®À¬ÿ¥„™â‡§√◊ËÕß‰¥â) À√◊ÕºŸâªÉ«¬∑ ’Ë∂Õ¥∑ àÕ™à«¬À“¬„®
·≈–‡Õ“‡§√◊ËÕß™à«¬À“¬„®ÕÕ°°àÕπ‡«≈“Õ—π ¡§«√ æ∫«à“¡’
ªí≠À“·∑√° ấÕπ·≈–¡’Õ—µ√“°“√‡ ’¬™’«‘µ‡æ‘Ë¡ ¥—ßπ—Èπ·æ∑¬å
ºŸâ¥Ÿ·≈®÷ß§«√¡’°“√ª√–‡¡‘πºŸâªÉ«¬∑’Ë “¡“√∂À¬ÿ¥„™â‡§√◊ËÕß‰¥â
·≈– “¡“√∂‡≈◊Õ°«‘∏’°“√‡≈ ‘°„™â‡§√◊ËÕß‰¥âÕ¬à“ß‡À¡“– ¡ ‡æ ◊ËÕ
≈¥ªí≠À“·≈–º≈·∑√°´âÕπ∑ ’Ëµ“¡¡“ ‡π◊ËÕß®“°§«“¡√ Ÿâ·≈–
°“√»÷°…“«‘®—¬∑“ß°“√·æ∑¬å„πªí®®ÿ∫—π‰¥â°â“«Àπ â“¡“°
√«¡∂÷ß‡∑§π ‘§„π°“√ wean ºŸâªÉ«¬ÕÕ°®“°‡§√◊ËÕß™à«¬À“¬„®
‰¥â¡’°“√»÷°…“Õ¬à“ß°«â“ß¢«“ß ∫∑§«“¡π ’È®–‰¥â √ ÿª∂÷ß
evidence-based ¢Õß°“√ wean „πªí®®ÿ∫—π ´÷Ëß·∫àß
√–¥—∫¢ÕßÀ≈—°∞“πÕÕ°‡ªìπ

√–¥—∫ 1 : ¡’°“√»÷°…“∑’Ë¡’°“√ÕÕ°·∫∫Õ¬à“ß¥’
‚¥¬‡ªìπ control trial ·≈–º≈°“√»÷°…“¡’§à“π—¬ ”§—≠∑“ß
 ∂‘µ‘

√–¥—∫ 2 : ¡’°“√»÷°…“·∫∫°“√  —ß‡°µ (observation
study) À√◊Õ control trial ·µàº≈°“√»÷°…“¬—ß‰¡à™—¥‡®π¡“°

√–¥—∫ 3 : ‡ªìπ§«“¡‡ÀÁπ¢ÕßºŸâ‡™’Ë¬«™“≠‡π◊ËÕß®“°
º≈°“√»÷°…“¢—¥·¬âß°—π‡ÕßÀ√◊Õ‰¡à¡’°“√»÷°…“„πªí≠À“π—Èπ

‚¥¬ √ ÿª®“°º≈°“√«‘®—¬¢Õß¡À“«‘∑¬“≈—¬ McMaster
(The Agency for Health Care Policy and Research =
AHCPR) „πªï 25421 ·≈–°“√ª√–™ÿ¡√ à«¡°—π√–À«à“ß
American College of Chest Physicians, American
Association for Respiratory Care ·≈– American Col-
lege of Critical Care Medicine „πªï 25442 À—«¢âÕ´÷Ëß
‡ªìπ§”∂“¡„π°“√ wean ºŸâªÉ«¬ÕÕ°®“°‡§√◊ËÕß™à«¬À“¬„®
 “¡“√∂·∫àßÕÕ°‰¥â‡ªìπ

● ‡¡ ◊ËÕ‰√§«√‡√‘Ë¡ wean ºŸâªÉ«¬ÕÕ°®“°‡§√◊ËÕß™à«¬
À“¬„®

● ¥—™π’™’È«—¥ (weaning parameter) ∑ ’Ë∫Õ°∂÷ß‚Õ°“ 
∑ ’Ë®– wean ‰¥â ”‡√Á®

● ‡∑§π‘§°“√ wean ∑ ’Ë‰¥âº≈
● °“√ª√–‡¡‘π·≈–·°â ‰¢ “¬‡  ’¬ß∫«¡„πºŸâªÉ«¬∑ ’Ë

„  à∑àÕ™à«¬À“¬„®

‡¡◊ËÕ‰√§«√‡√‘Ë¡ wean (À≈—°∞“π„π√–¥—∫ 2)
‚¥¬æ∫«à“°“√ wean „πºŸâªÉ«¬∑’Ë¿“«–°“√À“¬„®≈ â¡‡À≈«

¬—ß‰¡à‰¥â√—∫°“√·°â ‰¢·≈–¬—ßµâÕß°“√°“√™à«¬®“°‡§√◊ËÕßÕ¬Ÿà
„π√–¥—∫ Ÿßπ—Èπ ®–∑”„Àâ°≈â“¡‡π◊ÈÕÀ“¬„®≈â“·≈–Õ“®∑”„Àâ
ºŸâªÉ«¬µâÕß„™â‡§√◊ËÕß™à«¬À“¬„®π“π¢÷Èπ3-5 ¥—ßπ—ÈπºŸâªÉ«¬§«√‡√‘Ë¡
wean ‡¡◊ËÕ  “‡Àµÿ∑ ’Ë∑”„Àâ respiratory failure À√◊Õ “‡Àµÿ
∑ ’ËµâÕß„™â‡§√◊ËÕß™à«¬À“¬„®‰¥â√—∫°“√·°â ‰¢·≈â« ·≈–æ∫«à“
°“√„™âÕ“°“√∑“ß§≈‘π‘°‡æ’¬ßÕ¬à“ß‡¥’¬«¡“µ—¥ ‘π°“√ wean
°Á¡’‚Õ°“ º‘¥æ≈“¥  Ÿß6 ·≈–‡¡◊ËÕªí≠À“¢Õß°“√À“¬„®‰¥â√—∫

√—∫‰«âµ’æ‘¡æå‡¡ ◊ËÕ«âπ∑’Ë 18 ∏ —π«“§¡ 2545

«“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫—¥«‘°ƒµ
Thai Journal of Tuberculosis
Chest Diseases and Critical Care
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°“√∑¥ Õ∫«à“ºŸâªÉ«¬ “¡“√∂À“¬„®‡Õß‰¥â (À≈—°∞“π
„π√–¥—∫ 1)

∂÷ß·¡âºŸâªÉ«¬∑’Ë¡’¢âÕ∫àß™’È„π°“√ wean µ“¡µ“√“ß∑ ’Ë 1
π—Èπ°Áæ∫«à“‡¡ ◊ËÕ wean ·≈â«Õ“®‰¡à ”‡√ Á®À√◊ÕºŸâªÉ«¬µâÕß°≈—∫
¡“„™â‡§√◊ËÕßÕ’° ¥—ßπ—Èπ®÷ß§«√∑”°“√∑¥ Õ∫°“√À“¬„® ¢Õß
ºŸâªÉ«¬°àÕπ®–À¬ÿ¥„™â‡§√◊ËÕß™à«¬À“¬„®∑ ÿ°§√ —Èß °“√»÷°…“
æ∫«à“°“√∑¥ Õ∫‚¥¬„™â spontaneous breathing trial
(SBT) ®–∫Õ°∂÷ß§«“¡ “¡“√∂„π°“√À“¬„®‰¥â‡Õß¢ÕßºŸâªÉ«¬
‰¥â¥’°«à“°“√∑¥ Õ∫‚¥¬„ÀâºŸâªÉ«¬À“¬„®ºà“π‡§√◊ËÕß (∂÷ß®–
™à«¬„π¢π“¥π âÕ¬) ‚¥¬‡©æ“–„π√–¬–·√°¢Õß SBT (3-5
π“∑ ’·√°) ‡ªìπ™à«ß∑’Ë¡’§«“¡ ”§—≠∑’Ë®–∫Õ°‰¥â«à“ºŸâªÉ«¬®–
 “¡“√∂ºà“π°“√∑¥ Õ∫‰¥â¥’À√◊Õ‰¡à ºŸâªÉ«¬®–µâÕß¡’·∫∫

°“√À“¬„® (respiratory pattern) ∑ ’Ë‡À¡“– ¡, °“√·≈°‡ª≈ ’Ë¬π
·°ä ∑ ’Ë¥’, √–¥—∫°“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥ (hemodynamic) ∑ ’Ë
§ß∑’Ë ·≈–ºŸâªÉ«¬¥Ÿ ÿ¢ ∫“¬ ¢≥–∑’Ë∑”°“√∑¥ Õ∫‚¥¬ SBT
·≈–À“°ºŸâªÉ«¬ “¡“√∂ºà“π°“√∑¥ Õ∫‰¥â 30-120 π“∑ ’
°Á§«√æ‘®“√≥“π”ºŸâªÉ«¬ÕÕ°®“°‡§√◊ËÕß™à«¬À“¬„®

°“√„™â¥—™π’ (weaning index) ‡æ ◊ËÕª√–‡¡‘π‚Õ°“ ∑’Ë
®– wean ‰¥â ”‡√Á®π—Èπ ¡’°“√»÷°…“Õ¬Ÿà¡“°·µà∑’Ë¡’π—¬ ”§—≠
∑“ß ∂ ‘µ‘π—Èπ¡’‰¡à¡“° §à“∑’Ë∫àß«à“®– wean ‰¥â¥’π—Èπ¡À“«‘∑¬“≈—¬
McMaster AHCPR ·π–π”„Àâ„™â§à“ Likelihood ratios
(LRs) §◊Õ§à“∑’Ë¡“°°«à“ 1 ·≈–À“°§à“ LRs  Ÿß¡“°‚Õ°“ 
∑’Ë®–„™âæ¬“°√≥ å«à“ “¡“√∂ wean ‰¥âº≈¬‘Ëß¡“°¢÷Èπ ¥—ßµ“√“ß
∑ ’Ë 2

°“√·°â ‰¢·≈â«°Á§«√ª√–‡¡‘π°“√∑”ß“π ¢Õß√–∫∫°“√
À“¬„®·≈–  à«π∑’Ë‡°’Ë¬«¢âÕß ´÷Ëß‰¥â·°à hemodynamic

·≈–°“√∑”ß“π¢Õß ¡Õß √«¡∑ —Èß electrolytes ·≈– acid-
base disturbance ¥—ßµ“√“ß∑ ’Ë 1

µ“√“ß∑ ’Ë 1  · ¥ß¢âÕ∫àß™’È∑’Ë§«√‡æ‘Ë¡ wean 7-12

GCS*  =  Glasgow Coma Scale
@Minimal vasopressor ‡™àπ Dopamine „π¢π“¥ renal dose À√◊Õ Dobutamine    5µg/kg/min

°“√·≈°‡ª≈ ’Ë¬π·°ä ¥’ PaO2 > 60 mmHg ¢≥–‰¥â FiO2  0.40, PEEP  5 cmH2O À√◊Õ
PaO2/ FiO2 ratio  150-300

HR   140, stable BP, minimal vasopressor@

General ¥’¢÷Èπ Afebrile (T < 38 C)
‰¡à¡’ respiratory acidosis ·≈– electrolyte ∑ ’ËÕ¬Ÿà „π‡°≥±åª°µ‘
√–¥—∫ Hemoglobin ∑ ’Ë‡À¡“– ¡ (  8-19 g/dL)
Adequate mentation (GCS*  13) ·≈–‰¡à‰¥â√—∫ continuous IV
sedation

Subjective clinical assessments ‚√§‰¥â√—∫°“√·°â ‰¢„Àâ¥’¢÷Èπ ·≈–·æ∑¬åª√–‡¡‘π·≈â«ºŸâªÉ«¬‡√‘Ë¡ wean ‰¥â
·≈– “¡“√∂‰Õ‰¥â·√ß

Hemodynamic stable

Objective Measurement
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µ“√“ß∑ ’Ë 2  °“√ª√–‡¡‘π§«“¡ “¡“√∂„π°“√À“¬„®‡Õß‚¥¬ weaning parameter1

Parameter

«—¥¢≥–ºŸâªÉ«¬„™â‡§√◊ËÕß™à«¬À“¬„®

VE

NIF

PImax

CROP score

«—¥„π™à«ßµâπ¢≥–ºŸâªÉ«¬‡√‘Ë¡∑¥ Õ∫‚¥¬ spontaneous breathing

RR

Vt

f/Vt ratio

§à“∑’Ë∫àß«à“ wean ‰¥â

10 - 15 L/min

-20_ - 30 cmH2O

-15_ - 30 cmH2O

13

30 - 38 breaths/min

325 - 408 ml (4-6 ml/kg)

60 - 105

§à“ LRs

0.81 - 2.37

0.23 - 2.45

0.98 - 3.01

2.14 - 25.3

1.00 - 3.89

0.71 - 3.83

0.84 - 4.67

VE = minute ventilation,  NIF = negativ e inspiratory force, P Imax = maximum inspiratory pressure, RR = respiratory rate, Vt = tidal
volume, f/Vt = respiratory rate/tidal v olume ratio, CROP = index ´÷Ëßª√–°Õ∫¥â«¬ compliance, rate, oxygenation ·≈– pressure

°“√»÷°…“„πªí®®ÿ∫—πæ∫«à“«‘∏’°“√ wean ∑ ’Ë ‰¥âº≈
·≈–„™â√–¬–‡«≈“∑’Ëπ âÕ¬∑’Ë  ÿ¥§◊Õ SBT ∑ ’Ë√Õß≈ß‰ª§◊Õ pres-
sure support technique ·≈–∑ ’Ë„™â√–¬–‡«≈“„π°“√ wean
π“π∑ ’Ë ÿ¥ §◊Õ IMV9,11 ¥—ßπ —Èπ„πªí®®ÿ∫—π®÷ß·π–π”„Àâ‡√‘Ë¡

wean ¥â«¬ SBT ·≈–¢≥–∑¥ Õ∫¥â«¬ SBT π —ÈπµâÕß
µ‘¥µ“¡¥ŸºŸâªÉ«¬Õ¬à“ß„°≈â™‘¥ ‡æ◊ËÕæ‘®“√≥“«à“ºŸâªÉ«¬ “¡“√∂
wean ‰¥âÀ√◊Õ‰¡à ·≈–µ√«®À“„π°√≥ ’∑’ËºŸâªÉ«¬‰¡à ¡§«√
wean µàÕ (weaning failure) ¥—ßµ“√“ß∑’Ë 3

µ“√“ß∑ ’Ë 3  · ¥ß∂÷ß¢âÕ∫àß™’È∑’ËºŸâªÉ«¬§«√À¬ÿ¥ wean7-12

Objective measurement √«¡∂÷ßºŸâªÉ«¬∑’Ë “¡“√∂∑”°“√∑¥ Õ∫µàÕ‰¥â

°“√·≈°‡ª≈ ’Ë¬π·° ¥’

Hemodynamic stable

√Ÿª·∫∫°“√À“¬„®ª°µ‘

Subjective clinical assessment √«¡∂ ÷ßºŸâªÉ«¬
∑’Ë§«√À¬ÿ¥ wean

¢âÕ∫àß™’È

SpO2    85 - 90%, PaO2 > 60 mmHg, pH     7.32, PaCO2
‡æ‘Ë¡    10 mmHg

HR < 120 - 140 §√ —Èß/π“∑ ’ À√◊Õ‡ª≈ ’Ë¬π < 20%,
SBP < 180 - 200 ·≈– > 90 mmHg, BP ‡ª≈ ’Ë¬π < 20%

RR    30 - 35/min À√◊Õ RR ‡ª≈’Ë¬π < 50%

√–¥—∫§«“¡√ Ÿâ ÷°µ—«∑’Ë·¬à≈ß ‡™àπ somnolence, coma,
agitation, anxiety
Diaphoresis
‡æ‘Ë¡ work of breathing ‡™àπ °“√„™â°≈â“¡‡π◊ÈÕ™à«¬À“¬„®,
thoracoabdominal paradox
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°“√‡Õ“∑àÕ™à«¬À“¬„®ÕÕ°®“°ºŸâªÉ«¬ (À≈—°∞“π„π
√–¥—∫ 3)

ºŸâªÉ«¬∑ ’Ë “¡“√∂‡≈ ‘°„™â‡§√◊ËÕß™à«¬À“¬„®‰¥â§«√
æ‘®“√≥“∂Õ¥∑ àÕ™à«¬À“¬„®ÕÕ° ‚¥¬ª√–‡¡‘π®“° airway
patency ·≈– airway protection

ºŸâªÉ«¬∫“ß°≈ÿà¡¡’‚Õ°“ ‡°‘¥ upper airway obstruc-
tion ‰¥â∫àÕ¬¿“¬À≈—ß°“√∂Õ¥∑àÕ™à«¬À“¬„®ÕÕ° ´÷Ëßæ∫„π
ºŸâªÉ«¬∑ ’ËµâÕß„™â‡§√◊ËÕß™à«¬À“¬„®„π√–¬–‡«≈“π“π, „  à∑àÕ
™à«¬À“¬„®À≈“¬§√ —ÈßÀ√◊Õ„  à∑àÕ¬“° ·≈–æ∫„π‡æ»À≠ ‘ß
¡“°°«à“™“¬13 ¥—ßπ—Èπ®÷ß·π–π”„Àâµ√«® cuff-leak ¿“¬„π
24 ™—Ë«‚¡ß14-17 °àÕπ∑’Ë®–‡Õ“∑àÕ™à«¬À“¬„®ÕÕ°

Cuff-leak test  “¡“√∂µ√«®‰¥â‚¥¬ª≈àÕ¬ cuff ·≈ â«
„ÀâºŸâªÉ«¬À“¬„®¢≥–Õÿ¥∑àÕ™à«¬À“¬„® øíß‡ ’¬ß≈¡∑’Ë ‰À≈
ºà“π¢â“ß∑àÕ¥â«¬ stethoscope ∂â“‰¥â¬‘π‡ ’¬ß≈¡· ¥ß«à“
∑“ß‡¥‘πÀ“¬„®µÕπ∫π°«â“ßæÕ‰¡à§«√‡°‘¥ªí≠À“ post-
extubation stridor.

Cuff-leak volume µ√«®‰¥â‚¥¬„ÀâºŸâªÉ«¬À“¬„®¥â«¬
‡§√◊ËÕß™à«¬À“¬„®·∫∫ª√‘¡“µ√ ·≈ â«ª≈àÕ¬ cuff ∫ —π∑÷°§à“
exhaled tidal volume „π°“√À“¬„® 6 §√—Èß∂—¥¡“ π”
§à“∑ ’ËµË”∑’Ë ÿ¥ 3 „π 6 §à“¡“‡©≈’Ë¬ ∂ â“§à“ exhaled volume
‡©≈’Ë¬∑ ’Ë‰¥âµà“ß®“°§à“ tidal volume ∑ ’Ëµ—Èß‰«â¡“°°«à“ 110 ¡≈.
· ¥ß«à“¢π“¥¢Õß∑“ß‡¥‘πÀ“¬„®‰¡àµ’∫ „π°√≥ ’∑’ËºŸâªÉ«¬∑”
cuff leak test ·≈ â«‰¡àºà“π°“√∑¥ Õ∫·π–π”„Àâ„™â ste-
roid À√◊Õ epinephrine πÕ°®“°π’È§«√µ√«®§«“¡ “¡“√∂
„π°“√‰Õ §«“¡∂’Ë„π°“√¥Ÿ¥‡ ¡À–¢ÕßºŸâªÉ«¬¥â«¬ ‡æ ◊ËÕæ‘®“√≥“
§«“¡æ√ âÕ¡¢Õß°“√ªÑÕß°—πµπ‡Õß·≈–°“√°”®—¥‡ ¡À–
¢ÕßºŸâªÉ«¬°àÕπ∑’Ë®–‡Õ“∑ àÕ™à«¬À“¬„®ÕÕ°18

°“√¥Ÿ·≈ºŸâªÉ«¬∑ ’Ë‰¡àºà“π°“√∑¥ Õ∫¥â«¬ SBT
(À≈—°∞“π„π√–¥—∫ 1)

ºŸâªÉ«¬∑’Ë ‰¡à “¡“√∂ºà“π°“√∑¥ Õ∫ SBT ‰¥â §«√æ—°
°≈â“¡‡π◊ÈÕÀ“¬„® 24 ™—Ë«‚¡ß ·≈–‰¥â√—∫°“√µ√«®§âπ‡æ ◊ËÕ
À“ “‡Àµÿ ·≈–À≈—ß®“°∑ ’Ë‰¥â√ —∫°“√·°â ‰¢·≈â« ‡¡◊ËÕºŸâªÉ«¬ ¡’
¢âÕ∫ àß™’È∑ ’Ë‡¢â“‰¥â°—∫°“√‡√ ‘Ë¡ wean µ“√“ß∑ ’Ë 1 °Á§«√‰¥â√—∫
°“√∑¥ Õ∫‚¥¬ SBT ∑ÿ° 24 ™—Ë«‚¡ß9 ºŸâªÉ«¬∑’Ë‰¡à “¡“√∂
ºà“π°“√∑¥ Õ∫·≈–µâÕß„™â‡§√◊ËÕß™à«¬À“¬„®µàÕπ—Èπ §«√
‰¥â√—∫°“√µ—Èß‡§√◊ËÕß∑ ’Ë∑”„ÀâºŸâªÉ«¬‰¥â√—∫°“√æ—°ºàÕπ¡“°∑ ’Ë ÿ¥
·≈–‰¡à∑”„Àâ‡°‘¥°“√≈â“¢Õß°≈â“¡‡π◊ÈÕÀ“¬„®·≈–√à“ß°“¬3,5,19

°“√ª√–‡¡‘π„π°√≥’∑ ’ËºŸâªÉ«¬‰¡à “¡“√∂ºà“π SBT

ºŸâªÉ«¬∑’Ë wean ‰¡à‰¥â¡—°‡ªìπ®“° (µ“√“ß∑’Ë 4)

1. respiratory load ¬—ß¡“°Õ¬Ÿà (∑—Èß mechanical
loads ‡™àπ ‡ ¡À–¡“° pulmonary congestion À√◊Õ
metabolic loads ‡™àπ CO2 §—Ëß, severe metabolic aci-
dosis)

2. respiratory drive ¬—ß∑”ß“π‰¡à‰¥â µâÕß§”π÷ß∂÷ß
¬“∑’Ë„ÀâºŸâªÉ«¬¥â«¬ ‡™àπ sedative ·≈– metabolic causes
¥â«¬ ‡™àπ hypothyroid

3. respiratory strength ¬—ßÕàÕπ·√ßÕ¬Ÿà µâÕß§”π ÷ß
∂÷ß¿“«– malnutrition, electrolyte imbalance ‚¥¬‡©æ“–
magnesium ·≈– phosphate

4. ¡’§«“¡º‘¥ª°µ‘∑“ß√–∫∫ cardiovascular √ à«¡¥â«¬
·≈–¬—ß‰¡à‰¥â√—∫°“√·°â ‰¢ ‡™àπ congestive heart failure
‡¡◊ËÕ‡ª≈’Ë¬π®“° positive ➟ negative pressure ventila-
tion (®“°‡§√◊ËÕß™à«¬À“¬„® ➟ ‰ª‡ªìπ T-piece) ∑”„Àâ
venous return ‡æ‘Ë¡¡“°
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µ“√“ß∑ ’Ë 4   “‡ÀµÿÀ√◊Õªí®®—¬‡ √ ‘¡∑ ’Ë∑”„ÀâºŸâªÉ«¬‰¡à “¡“√∂À“¬„®‰¥â‡Õß20

   Increase Ventil atory Load
Increase minute ventilation requirement

- Increase CO2 production : high calorie intake, fev er, sepsis, burn, trauma, increase muscle activity
- Hyperventilation : pain, anxiety, restlessness, metabolic acidosis, sepsis
- Increase physiologic dead-space (V D/VT) : pulmonary embolism, pulmonary hypoper fusion, late ARDS

Increase mechanical load
- low thoracic and lung compliance : ARDS, kyphoscoliosis, auto PEEP, abdominal distention, pneumonia,

pulmonary edema, marked obesity
- Increase resistive load : bronchospasm, secretion, small endotracheal tube, v entilator circuit and demand

valve

   Inadequate Ventilatory Capacity
Inadequate central respiratory driv e

- Impaired consciousness / CNS suppressant drug
- abnormal respiratory center : sev ere metabolic alkalosis, hypothyroidism

Respiratory pump failure
Thoracic wall abnormality : flail chest
Impaired neural transmission
- Cervical spine damage
- Phrenic nerve injury
- Peripheral neuropathy : Guillain-Barre syndrome, critical illness polyneuropathy
- Neuromuscular disorder : Myasthenia gravis

Muscular dysfunction
- Malnutrition
- Severe electrolyte imbalance & metabolic disorder : potassium magnesium phosphate calcium hypothyroidism
- Respiratory muscle ov erloading or fatigue
- Myopathy, postneuromuscular blockage w eakness
- Hyperinflation

Cardiovascular Disease
- Left ventricular dysfunction, coronary ar tery disease, cardiac arrhythmia

Arterial Hypoxemia

Psychogenic Dependence
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°“√‡®“–§Õ (À≈—°∞“π„π√–¥—∫ 2) 21

§«√æ‘®“√≥“‡¡◊ËÕºŸâªÉ«¬Õ“°“√§ß∑ ’Ë·≈â« ·≈–¡’
·π«‚πâ¡∑’ËµâÕß„™â‡§√◊ËÕß™à«¬À“¬„®„π√–¬–¬“« ‚¥¬ºŸâªÉ«¬
∑’Ë®–‡®“–§Õπ—Èπ§«√‰¥âª√–‚¬™πå ¥—ßµàÕ‰ªπ ’È

● µâÕß°“√¬“ sedation „π¢π“¥∑ ’Ë Ÿß¡“°‡æ ◊ËÕ„Àâ∑π
µàÕ°“√„ à∑àÕ™à«¬À“¬„®ºà“π°≈àÕß‡ ’¬ß (trans-
laryngeal tube)

● ºŸâªÉ«¬∑’Ë¡’°≈»“ µ√å°“√À“¬„® (respiratory
mechanic) ∑’Ë®”°—¥ ( ÷́Ëß¡—°· ¥ßÕÕ°‚¥¬°“√
À“¬„® ‡√Á«) °“√‡®“–§Õ®–™à«¬≈¥·√ßµâ“π°“√
À“¬„® ·≈–Õ“®≈¥°“√∑”ß“π¢Õß°≈ â“¡‡π◊ÈÕ
À“¬„®≈ß‰¥â

● ºŸâªÉ«¬∑ ’ËÕ“®‰¥âª√–‚¬™π å„π‡™‘ß®‘µ«‘∑¬“∑ ’Ë “¡“√∂
°‘πÕ“À“√∑“ßª“°‰¥â À√◊ÕÕÕ°‡ ’¬ßºà“π∑àÕ™π‘¥
æ‘‡»… ´÷Ëß∑”„ÀâÕ“√¡≥ å¢ÕßºŸâªÉ«¬¥’¢÷Èπ

● ºŸâªÉ«¬∑’Ë‡®“–§Õ·≈â«™à«¬„Àâ°“√‡§≈◊ËÕπ‰À«¥’¢÷Èπ
Õ“®™à«¬„π¥â“π°“¬¿“æ∫”∫—¥‰¥â¥’¢÷Èπ

 √ÿª
®“°À≈ —°∞“π°“√»÷°…“„πªí®®ÿ∫—π °“√ wean ºŸâªÉ«¬

ÕÕ°®“°‡§√◊ËÕß™à«¬À“¬„®¡’¢âÕ¡Ÿ≈∑’Ë¡“°æÕ∑ ’Ë®–‡ªìπ
·π«∑“ß„π°“√ wean ‰¥â §◊Õ

●  µ√«®À“ºŸâªÉ«¬∑’Ëæ√ âÕ¡®– wean (µ“√“ß∑ ’Ë 1) ·≈–
∑¥ Õ∫ weaning parameter (µ“√“ß∑’Ë 2)

● ∑”°“√ wean ‚¥¬ SBT 30 - 120 π“∑ ’ ‚¥¬
µâÕßª√–‡¡‘πºŸâªÉ«¬Õ¬à“ß„°≈â™‘¥‡ªìπ√–¬– ‚¥¬
‡©æ“–„π 3 - 5 π“∑ ’·√° ·≈–À¬ÿ¥ wean ‡¡◊ËÕ
¡’¢âÕ∫àß™’È (µ“√“ß∑ ’Ë 3)

● ºŸâªÉ«¬∑’Ë‰¡àºà“π°“√∑¥ Õ∫µâÕßæ—°‡µÁ¡∑’ËÕ¬à“ßπâÕ¬
24 ™—Ë«‚¡ß æ√ âÕ¡À“ “‡Àµÿ (µ“√“ß∑ ’Ë 4) ·≈–‡√ ‘Ë¡
SBT ∑ ÿ° 24 ™—Ë«‚¡ß ‡¡ ◊ËÕºà“πµ“√“ß∑ ’Ë 1
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Abstract :
Background:  Although the prevalence of obstructive sleep apnea (OSA) in Thailand is uncertain,
it is being increasingly recognized because of its adverse sequelae, especially cardiovascular and
cerebrovascular events. Conventional diagnosis of OSA requires sophisticated polysomnography
(PSG) which is not widely available. The purpose of this study is to verify the validity of overnight
pulse oximetry (PO) recording for the diagnosis of OSA and to determine the optimum cutoff level.
Materials and Methods:  Fifty-one patients with clinical suspicion of OSA underwent PSG and
separate PO recording in the same night. The oxygen desaturation index (ODI) as measured by PO
as events/h of ≥ 3 % and ≥ 4% decrease from baseline which persisted ≥ 10, ≥ 15, and ≥ 20 sec
were evaluated, and different cut off points at > 5, > 10, and > 15 events/h were also determined.
A comparison between each ODI and apnea-hypopnea index (AHI) from PSG was finally explored.
Results : Forty patients were diagnosed as having OSA according to the criteria of having AHI > 5
events/h. Patients with ODI ≥ 3% for ≥ 10 sec for > 5 events/h had the highest diagnostic yield for
the sensitivity, specificity, positive predictive value, and negative predictive value of 82, 100, 100,
and 60% respectively. False negative results were frequently observed among those with mild OSA
(AHI < 15 events/h).
Conclusion : Overnight pulse oximetry recording was useful for the screening of moderate to severe
obstructive sleep apnea in clinically suspected patients.

Introduction
Obstructive sleep apnea (OSA) is a common

syndrome, the prevalence varying from 2 - 4% in
one report.1 Although the prevalence of OSA in
Thailand is not known, it is now increasingly
recognized by physicians and there is increased
public awareness about it as well.2 This syndrome
can lead to many adverse sequelae including
cardiovascular and cerebrovascular events, loss
of efficiency at work, and an increased incidence
of car accidents due to sleepiness.3-4

Polysomnography (PSG) is the standard tool
used for the diagnosis of OSA. It is a technically

complicated and costly investigation. Alternative
methods for diagnosing OSA have been introduced,
and overnight pulse oximetry (PO) recording is one
of the most widely used. Conflicting data concern-
ing the reliability of this screening tool have been
reported in the literature.5-14

Because OSA has been linked to co-morbid-
ity and mortality as described above, early diagno-
sis should be made to prevent its costly adverse
consequences. The introduction of a diagnostic
method that is cost-saving with good accuracy
would be suitable for limited resource country.
This study aims to determine the validity of PO as
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a screening method for OSA in Thailand, and also
to determine the optimum cut-off level.

Materials and Methods
Subjects

All patients referred to the Sleep Laboratory,
Division of Respiratory Disease and Tuberculosis
at Siriraj Hospital for overnight PSG study during
January 2001 to January 2002 were recruited.
The medical histories of these patients were taken
and they also responded to sleep questionnaires.
General physical examination was performed
with special attention given to the presence of
any underlying diseases which affect oxygenation
status such as obstructive lung or structural heart
diseases. Those in whom the finger probe of PO
could not be applied due to peripheral limb
ischemia or who declined participation in the study
were excluded. All participants gave informed
consents, and the study was approved by the
local Ethical Committee.

Procedures
Patients underwent standard overnight PSG

using diagnostic criteria of the Association of Sleep
Disorder Centers (ASDC) guidelines. At least 3 hours
of sleep must be obtained for evaluation. Apnea
was defined as cessation of airflow for  10 sec.
Hypopnea was defined as a decrease of airflow to
1/3 of baseline associated with  3% oxygen
desaturation. The apnea-hypopnea events/hour
(apnea-hypopnea index = AHI) were scored auto-
matically. OSA was defined as an apnea-hypopnea
index (AHI) of > 5. The severity of OSA was  defined
as severe if AHI > 30, moderate > 15-30, and mild
> 5-15.15 The scoring was performed automatically.

During the PSG study, patients underwent
simultaneous PO recording with INVIVO 4500 plus

4 (Sensor Medics, CA, USA) in the opposite hand
of PO in the system of PSG. This instrument was
able to record oxygen saturation every 6 sec con-
tinuously and store it for later analyses using
default criteria by EPOCH programme. The criteria
determining that the was to be analyzed was
having oxygen desaturation of  3% and  4%
from baseline. Such an event was analyzed if it
persisted for 10 sec, 15 sec, and  20 sec.
The cut-off points for abnormality were those of
oxygen desaturation events (oxygen desaturation
index-ODI) of >5, >10 and >15 events per hour
(ODI -5, ODI-10, and ODI-15 respectively).

Data Analysis
Data was analyzed using PO as the test and

PSG as the gold standard. Each event with an ODI
of ≥3% or 4% which persisted for >10, >15 and
>20 sec was determined for sensitivity, specificity,
positive predictive value (PPV), negative predictive
value (NPV), and accuracy using 2 x 2 contingency
table. Subgroup analysis of OSA severity levels
according to the AHI was also evaluated.

Results
A total of 55 patients were recruited to the

study. Fifty-one of these had qualified PO tracing
for evaluation, 39 were male and 12 were female.
Forty patients were diagnosed with OSA, 34 were
male and 6 were female, with the mean age of
48.5 years and mean AHI of 48.7. There were 28
patients with severe OSA, 1 patient with moderate
OSA, and 11 patients with mild OSA.

When a diagnosis of OSA was established
by PSG the results of simultaneous PO recording
at different cut-off points were analyzed. For 3%
desaturation persisting >10 sec at ODI >5 (10 sec,
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3%, ODI-5) there were 32 patients with a positive
PO test, at ODI >10 (10 sec, 3%, ODI-10) there
were 27 patients with a positive PO test, and at
ODI >15 (10 sec, 3%, ODI-15) there were 26

patients with a positive PO test. There was none
with false positive test result. The sensitivity,
specificity, PPV, and NPV for each cut-off point
are present in Table 1.

Table 2 A comparison of accuracy at each criteria and cut-off point between each severity according
to AHI.

Criteria and cut-off point Mild (n=11) Moderate (n=1) Severe (n=28)

10 sec, 3%, ODI - 5
ODI - 10
ODI - 15
ODI - 5
ODI - 10
ODI - 15
ODI - 5
ODI - 10
ODI - 15

0.7
0.2
0.1

0.4
0.1
0

0.27
0.09
0

0

0

0

0.89
0.89
0.89

0.89
0.86
0.71

0.86
0.71
0.57

Table 1 Sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) of
pulse oximetry at each criteria and cut-off point. Numbers in parentheses are related to the
desaturation of 4%.

10 sec, 3% (4%)

15 sec, 3% (4%)

20 sec, 3% (4%)

Cut-off pointCriteria Sensitivity (%) Specificity (%) PPV (%) NPV (%)

ODI - 5
ODI - 10
ODI - 15

ODI - 5
ODI - 10
ODI - 15
ODI - 5
ODI - 10
ODI - 15

100 (100)

100 (100)

100 (100)

100 (100)

100 (100)

100 (100)

82 (74)
69 (69)
67 (51)
74 (69)
64 (49)
51 (44)
68 (63)
53 (45)
40 (33)

61 (52)
48 (48)
46 (37)
52 (48)
44 (35)
37 (33)
46 (42)
37 (33)
32 (29)

15 sec, 3%,

20 sec, 3%,
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For each severity level of OSA, the authors
found that PO had positive results more frequently
in severe OSA than in mild OSA. At 10 sec, 3%,
ODI-5 the test was positive in 25 of 28 patients
with severe OSA and 7 of 10 patients with mild
OSA. The accuracy of PO at each cut-off point
for each severity level of OSA is present in Table
2; the 10 sec, 3%, ODI-5 was found to yield the
highest accuracy.

Discussion
It was demonstrated in this study that over-

night PO recording has very high specificity and
positive predictive value for the diagnosis of OSA.
The sensitivity of this measurement at different
criteria and cut-off points ranged between 33%
(20 sec, 4%, ODI-5) and 82% (10 sec, 3%, ODI-5).
The authors recommend the 10 sec, 3%, ODI-5,
which has the highest sensitivity for screening of
OSA.

The high specificity with modest sensitivity
of PO measured in this study was comparable to
that of previous studies.6,7,10-13 Those reports of
low sensitivity with high specificity or high sensi-
tivity but low specificity were from studies using
different diagnostic criteria and cut-off points both
for PO and PSG. In 3 studies using AHI of >15 as
standard diagnostic criteria for OSA, the sensitivity
was about 40% with a specificity of 98%.7,10,12

The criteria for the diagnosis of OSA defined by
the American Academy of Sleep Medicine Task
Force is AHI of more than 515. This cut-off level
has high correlation with increasing prevalence of
hypertension, excessive daytime sleepiness, and
car accidents.15,16 So the authors used this less
rigid criteria, different from previous studies, to

determine the abnormal threshold defining the
clinical significance of this syndrome.7,10,12

There are other differences for consideration
between our study and other ones. First, other
studies did not compare overnight PO recording
and PSG in the same night as was done in this
study. Swieca et al reported the discrepancy of
AHI between each night of the studies.17 Second,
signal averaging time also had an effect on the
estimation of desaturation events. The averaging
time of 12 sec used by Gyulay et al may result in
an underestimation of desaturation events.18 We
used 6 sec as the signal averaging time to over-
come this limitation and improve the sensitivity.
Lastly, the modest sensitivity of PO may result
from apnea episodes with unaccompanied
desaturation. By using the lower threshold at 10
sec, 3%, ODI-5 as in our study, the sensitivity of
PO recording was increased.

The specificity and positive predictive value
of overnight PO were very high, so the further
management of OSA can be done with high con-
fidence to the patient who has positive result. But
because of its low negative predictive value, stan-
dard PSG should be performed in patients who
are highly suspected of having OSA and negative
PO recording. The higher accuracy for detection of
severe OSA with PO may be due to the fact that
the less severe patient might have hypopnea which
does not result in significant desaturation in PO
recording. In addition, the duration of apnea may
be too short to affect the desaturation episode.

Potential limitations in this study should be
mentioned. First, the small sample size of 51
patients may not be enough to determine a deci-
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THE RETINOIC ACID SYNDROME:
A STEROID-RESPONSIVE ACUTE

RESPIRATORY DISTRESS SYNDROME (ARDS).
THE FIRST CASE REPORT OF THAILAND

‡©≈‘¡ ≈ ‘Ë«»√ ’ °ÿ≈ æ.∫.
∫ÿ≠ ¡ ™—¬¡ß§≈ æ.∫.

¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥–·æ∑¬»“ µ√ å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à

Abstract: Retinoic acid syndrome (RAS) is a major cause of death in acute promyelocytic leukemia
(APL) patients, who have been treated with all-trans retinoic acid (ATRA). This report describes a 49-
year-old woman, who developed fever and acute hypoxemic respiratory failure following 8 days of
treatment with ATRA for APL. Her condition, including clinical manifestations, diffuse infiltration on a
chest radiograph and gas exchange (PaO2/FiO2), fulfilled the criteria of acute respiratory distress
syndrome (ARDS). She had been treated with mechanical ventilation with high fractional inspired oxygen
tension and positive end-expiratory pressure (PEEP) for 2 days without response, but she responded
dramatically to intravenous dexamethasone. To the best of our knowledge, this is the first case report of
RAS in Thailand.

∫∑§—¥¬àÕ:  ‡©≈‘¡ ≈ ‘Ë«»√’ °ÿ≈ ·≈–∫ÿ≠ ¡ ™—¬¡ß§≈. The Retinoic Acid Syndrome: A Steroid-Responsive Acute
Respiratory Distress Syndrome (ARDS). The First Case Report of Thailand. «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°
·≈–‡«™∫”∫—¥«‘°ƒµ;25:147-153
¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥–·æ∑¬»“ µ√ å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à

Retinoic acid syndrome (RAS) ‡ªìπµâπ‡Àµÿ ”§—≠¢Õß°“√‡ ’¬™’«‘µ„πºŸâªÉ«¬ acute promyelocytic leuke-
mia (APL) ´÷Ëß‰¥â√—∫°“√√ —°…“¥â«¬ all-trans retinoic acid (ATRA) ∫∑§«“¡©∫ —∫π’È√“¬ß“πºŸâªÉ«¬À≠‘ßÕ“¬ÿ 49 ªï ´÷Ëß
ªÉ«¬‡ªìπ APL ·≈–¡’‰¢â√à«¡°—∫√–∫∫°“√À“¬„®≈ â¡‡À≈«‡©’¬∫æ≈—π™π‘¥¢“¥ÕÕ° ‘́‡®π (acute hypoxemic respira-
tory failure) À≈ —ß®“°√—°…“¥â«¬ ATRA ‡ªìπ‡«≈“ 8 «—π ≈—°…≥–∑“ß§≈‘π‘°¢ÕßºŸâªÉ«¬√à«¡°—∫ infiltrations „πªÕ¥
∑—Èß 2 ¢â“ß∑ —Ë«Ê ‰ª®“°¿“æ√ —ß ’∑√«ßÕ°·≈–§«“¡º‘¥ª°µ‘¢Õß°“√·≈°‡ª≈’Ë¬π°ä“´ (PaO2/FiO2) ‡¢â“‰¥â°—∫‡°≥±å°“√

Received for publication 3 February, 2004

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



148  ‡©≈ ‘¡  ≈ ‘Ë«»√ ’ °ÿ≈ ·≈–∫ ÿ≠ ¡  ™—¬¡ß§≈                                           «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ

«‘π‘®©—¬¢Õß°≈ ÿà¡‚√§√–∫∫°“√À“¬„®≈”∫“°‡©’¬∫æ≈ —π (acute respiratory distress syndrome, ARDS)
ºŸâªÉ«¬‰¥â√—∫°“√√ —°…“¥â«¬°“√„  à‡§√◊ËÕß™à«¬À“¬„® √ à«¡°—∫„ÀâÕÕ°´‘‡®π„π√–¥—∫ Ÿß·≈–·√ß¥—π∫«°‡¡ ◊ËÕ ‘Èπ ÿ¥°“√
À“¬„®ÕÕ° (positive end-expiratory pressure, PEEP) ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß ·µà‰¡àµÕ∫ πÕßµàÕ°“√√—°…“
„π¢≥–∑’Ë≈ —°…≥–∑“ß§≈‘π‘°¢ÕßºŸâªÉ«¬¥’¢÷ÈπÕ¬à“ß√«¥‡√Á«¿“¬À≈—ß‰¥â√ —∫°“√√—°…“¥â«¬°“√©’¥¬“ dexamethasone
‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥” √“¬ß“πºŸâªÉ«¬√“¬π ’È‡ªìπ√“¬ß“π‚√§ RAS ‡ªìπ§√—Èß·√°„πª√–‡∑»‰∑¬

Introduction
The value of all-trans retinoic acid (ATRA) in

the treatment of acute promyelocytic leukemia (APL,
M3) is well established. ATRA yields a complete
remission rate of around 90%1 and has made APL
the most curable acute myeloid leukemia (AML) in
adults.2 Although ATRA improves disease-free
survival and overall survival rate, as compared with
conventional chemotherapy for the treatment of APL,
it does not decrease the early mortality rate.2

The early death following treatment with ATRA was
primarily caused by the serious pulmonary compli-
cation, retinoic acid syndrome (RAS).2

Case report
A 49-year-old woman presented with a 10-day

history of high-grade fever, malaise and multiple
areas of subcutaneous ecchymosis at all extremi-
ties. She went to a community hospital before
referred to our center for evaluation of pancytopenia
[initial complete blood counts (CBC) revealed
hemoglobin of 9.5 gm%, hematocrit of 27.7%, a
white blood cell (WBC) count of 1,100/mm3 with
78% neutrophils, 20% lymphocytes, and 1% mono-
cytes and a platelet count of 23,000/mm3]. Her vital

signs on admission were a temperature of 38.8OC,
respiratory rate of 20/min, pulse rate of 130/min and
blood pressure of 150/70 mmHg. Other positive
findings on physical examination included mildly pale
conjunctivae, mild icterus, and multiple areas of
ecchymosis at all extremities. Neither gum hypertro-
phy nor hepatosplenomegaly was observed. Bone
marrow aspiration showed 83% of promyelocytes
and a decreased number of megakaryocytes, which
were typical findings in APL. Other laboratory
findings included mild indirect hyperbilirubinemia
(direct bilirubin/total bilirubin = 1.02/2.72 mg/dl) and
prolonged prothrombin and partial thromboplastin
time, which might be caused by disseminated intra-
vascular coagulation (DIC). The chest radiography
was normal (fig. 1). All-trans retinoic acid (ATRA)
was started at a dose of 45 mg/m2/day. CBC on the
first day of ATRA treatment showed hemoglobin of
5.4 gm%, hematocrit of 16.1%, a WBC count of
14,800/mm3 with 70% promyelocytes, 4% band
forms, 4% neutrophils, 20% lymphocytes, and 2%
monocytes and a platelet count of 19,800/mm3.

During treatment with ATRA, she still had fever.
On the eighth day of ATRA therapy, she developed

Abbreviations: AML = acute myeloid leukemia, APL = acute promyelocytic leukemia, ARDS = acute respiratory distress
syndrome, ATRA = all-trans retinoic acid, DIC = disseminated intrav ascular coagulation, PEEP = positiv e end-expiratory
pressure, RAS = retinoic acid syndrome.
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tachypnea. Her vital signs were a temperature of
40.4oC, pulse rate of 120/min, respiratory rate of 40/
min, and blood pressure of 140/90 mmHg. General-
ized crepitations were heard on chest physical ex-
amination. Chest roentgenography showed normal
heart size with diffuse alveolar infiltrations of both
lungs (fig. 2), without a drop in hematocrit or imbal-
ance of fluid intake and output. CBC, performed one
day earlier, demonstrated hemoglobin of 6.0 gm/dl,
hematocrit of 17%, rising WBC count to 15,800/
mm3 with 57% promyelocytes, 14% neutrophils, 24%
lymphocytes, and 5% monocytes, and a platelet count
of 20,500/mm3.  Her condition rapidly deteriorated
to acute hypoxemic respiratory failure requiring tra-
cheal intubation and mechanical ventilation (MV).
Mechanical ventilatory settings included assist/con-
trol mode, positive end-expiratory pressure (PEEP)
of 5 cm H2O, fractional inspired oxygen (FiO2) of
1.0 and tidal volume of 500 ml. Arterial blood gas
analysis after 30 minutes of MV showed a pH of

7.225, PaO2 of 72.4 mmHg and PaCO2 of 51.0 mmHg.
Her conditions did not respond to broad-spectrum
antibiotics and diuretics. Forty-eight hours later, af-
ter the results of sepsis work-up turned out to be
negative and CBC displayed a peak WBC of 57,800/
mm3, a diagnosis of retinoic acid syndrome (RAS)
was made.  Twenty mg/day of intravenous dexam-
ethasone was prescribed and ATRA was discontin-
ued. Her condition comprising temperature, respira-
tory rate, lung signs, requirement of high FiO2 and
lung mechanics (airway pressure) dramatically im-
proved within 24 hours. Her chest radiography, taken
48 hours after administration of dexamethasone,
showed much clearing of alveolar infiltrations (fig.
3), and a full-dose of cytosine arabinoside and
idarubicin for the first induction to remission of APL
were administered on that day. Her condition
remained stable until febrile neutropenia developed
one week later. Eventually, she died from sepsis on
the 17th day after chemotherapy.

Fig 1:  Chest radiograph that was taken on admission. Fig 2:  Chest radiograph that was taken on 8th day
of ATRA therapy
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Discussion
The mechanism of ATRA action for the treat-

ment of APL is through terminal differentiation of
malignant cells into phenotypically mature myeloid
cells, instead of rapid cell lysis induced by conven-
tional chemotherapy.1 Therefore, unlike cytotoxic
medications, ATRA does not initiate disseminated
intravascular coagulation (DIC). Actually, the earliest
sign of response to ATRA treatment is normalization
of DIC.3 In addition, ATRA induces complete remis-
sion of APL without causing bone marrow hypopla-
sia and its consequent pancytopenia.3 Therefore,
ATRA does not increase the incidence of infection,
that is the major cause of high morbidity and mor-
tality in leukemic patients.1 Although it appears to
be safer than conventional chemotherapy, many side
effects from ATRA have been reported. Most of them
are usually moderate in severity such as dryness of

skin and mucosa, headache, bone pain, hyperbiliru-
binemia, hypertransaminasemia, hypertriglyceridemia
and intracranial hypertension with pseudotumor
cerebri.1 Two other major side effects, which may be
associated with poor outcome, are hyperleukocytosis
and RAS.15

The occurrence of hyperleukocytosis (peak
WBC 10,000-15,000/mm3) around day 7-15 of treat-
ment is common.3,4 Some patients may have rap-
idly-developed hyperleukocytosis leading to clinical
signs of leukostasis (stroke, myocardial infarction,
respiratory failure and renal failure).1 Treatment of
these patients requires leukapheresis and intensive
chemotherapy to achieve a rapid reduction in leuko-
cyte count for the prevention of clinical complica-
tions.1 Our patient developed hyperleukocytosis (WBC
> 15,000/mm3) on day 7 of ATRA therapy. Although
she had no signs of leukostasis, this high WBC might
be associated with the RAS that developed one day
later.

RAS is the most serious toxicity of ATRA. The
incidence ranges from 5% to 27%.5 There is no sex
or age predominance.6,7 The overall incidence of RAS
does not differ between new and retreatment cases.8

Although patients with RAS experience a higher peak
leukocyte count compared to patients without it, an
elevated WBC count is not uniformly associated with
RAS.8 Only 32% to 42% of patients who have a
peak leukocyte count over 20,000/mm3 develop this
syndrome.7,8 It had been suggested that patients
who had a WBC count higher than 5,000/mm3 on
day 1, or higher than 6,000/mm3 on day 5, or higher
than 10,000/mm3 on day 10, or higher than 15,000/
mm3 on day 15 were at increased risk of RAS devel-
opment.9 Our case had a WBC count of 15,800/mm3

Fig 3: Chest radiograph that was taken 48 hours
after dexamethasone administration
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on day 7, just before the onset of RAS, and it in-
creased to 57,800/mm3 48 hours later. This sug-
gested that the rate of a rising WBC count might be
a better predictor of RAS than a WBC count per se.
However, it has been proven that an initial WBC
count and rate of rising WBC does not statistically
correlate with the development of the syndrome.5,8
Besides, it is not necessary for RAS to be associ-
ated with hyperleukocytosis. Only one-third of pa-
tients with RAS have a WBC count of over 20,000/
mm.3,7

The onset of RAS is 2-47 days after starting
treatment with ATRA, with a median of 11-12
days. 2-5-7 Our patient developed RAS on the 8th day
of treatment. In general, clinical manifestations
include fever, respiratory distress, pleural effusion,
pericarditis with pericardial effusion, lower-extremity
or generalized edema, weight gain, episodic hypoten-
sion, hyperbilirubinemia and acute renal failure.7 Chest
radiographis show interstitial infiltrates and pleural
effusions in all cases.7 Arterial blood gas analysis
always reveals hypoxemia that is typical of intrapul-
monary right-to-left shunting.7 All characteristics of
this syndrome meet the criteria of acute respiratory
distress syndrome (ARDS) that consist of acute on-
set, bilateral infiltrates on chest radiography, pulmo-
nary artery wedge pressure  18 mmHg or absence
of clinical evidence of left atrial hypertension, and
PaO2: FiO2  200.10 Treatment of ARDS includes proper
supportive care, particularly mechanical ventilation,
and management of treatable causes such as
sepsis or pneumonia.10 The role of corticosteroids in
the treatment of ARDS is limited to only the late
fibrosing-alveolitis phase of the disease.10

In contrast, ARDS caused by RAS is highly
responsive to steroids and the outcome of the

disease depends on how quickly systemic steroids
are prescribed for the patient. The benefits of early
intervention with steroids in symptomatic patients,
irrespective of WBC count, clearly outweigh the risks
associated with pneumonia or congestive heart
failure.7 The medication commonly used for the
treatment of RAS is intravenous dexamethasone
at a dose of 10 mg every 12 hours for a least 3 days.7

Seventy-five per cent of patients respond promptly
to the treatment. Temporary discontinuation of ATRA
may not be necessary if the disease has not reached
a moderate to severe degree and dexamethasone is
instituted early.  In the case of ATRA being stopped,
it can be successfully reintroduced following the reso-
lution of RAS without concomittent steroids, but close
observation is recommended.5 Leukapheresis or
cytotoxic therapy in a moderate dose is not useful
after respiratory distress is established.7

The major histopathologic findings, mostly
obtained from postmortem studies, include pulmo-
nary interstitial and intraalveolar infiltration with ma-
turing myeloid cells.7 In the case of prominent intra-
alveolar myeloid infiltrates, additional findings indica-
tive of endothelial cell damage are present and
include intra-alveolar edema, intra-alveolar hemor-
rhage and fibrinous exudates.5 These histologic find-
ings suggest that endothelial damage and capillary
leakage play the major role in the pathogenesis of
RAS.5 In addition, there is evidence that ATRA
increases expression of the intercellular adhesion
molecule (ICAM) -1 and -3, and integrins (leukocyte
adhesion receptor) expression on the leukemic cell
surface, which enhances cell adherence to the cap-
illary endothelium (heterotypic adhesion) and extrava-
sation from the blood.11
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Besides leukemic cells-endothelium interaction,
ATRA also induces LFA-1 (lymphocyte function
associated antigen-1) expression that makes leuke-
mic cells adhere easily to each other (homotypic
adhesion).11 This mechanism leads to mechanical
obstruction of the pulmonary capillary by poorly
deformable, aggregated leukocytes that are typical
of the pulmonary leukostasis found in acute myeloid
leukemia (AML).12,13 Although circulating myeloid
precursors at various stages of differentiation can
be found in RAS, they are not as prominent when
compared to non-M3 AML with hyperleukocytosis.
Therefore, the concept of capillary leakage syndromes
being the major mechanism of RAS is supported.
Other clinical evidence that supports this concept is
the response of RAS to dexamethasone rather than
leukapheresis or chemotherapy. Dexamethasone acts
by blocking interleukin 2-included synthesis of the
tumor necrosis factor-alpha (TNF-α.14 TNF-α is the
mediator that induces capillary-leak syndrome, which
has the same clinical manifestations as RAS.14 Dex-
amethasone also inhibits generation of nitric oxide,
that is a principal mediator of cytokine-induced
vasodilation.7 Not only the response to dexametha-
sone, but also the clinical manifestations that
include edema, weight gain, pleural effusion, peri-
cardial effusion and episodic hypotension make the
role of vasoactive cytokines likely.7 Although we did
not perform histopathologic diagnosis for our pa-
tient, the typical clinical manifestations without other
possible causes, particularly infections, and the dra-
matic response to dexamethasone made RAS the
most likely diagnosis.

Because of the relatively high mortality in un-
treated RAS (5% to 33%),5,7,8,15 prevention would be
the appropriate approach, but unfortunately, there is
no effective way to prevent the development of this

syndrome. The use of ATRA at a lower dose (25
mg/m2/day) is not useful in lowering the incidence
of RAS, although it has the same efficacy as the
conventional dose (45 mg/m2/day).9,16 Prophylaxis
high dose prednisolone (75 mg/day) in patients who
have a WBC count of more than 10,000/mm3 dur-
ing ATRA therapy was reported as beneficial in
decreasing the incidence of this syndrome. How-
ever, this study compared the incidence of RAS
with the previous study, which was not a random-
ized controlled trail.17  Actually, RAS could develop
despite taking a moderately high dose of dexam-
ethasone.6 Neither low-dose chemotherapy nor
leukapheresis can prevent its occurrence or ame-
liorate its effects.8 Although concurrent administra-
tion of chemotherapy for the prevention of leukocy-
tosis in patients receiving ATRA has been reported
to lower the incidence of this syndrome, again, no
randomized controlled trial has ever been done.5
Therefore, the recommended approach to patients
being treated with ATRA is close observation and
monitoring for clinical manifestations of RAS, par-
ticularly in those who have leukocytosis, and a
prompt institution of dexamethasone should be
carried out whenever the clinical syndrome has
developed. At present, this approach would be the
best way to decrease the mortality of RAS. Having
developed a severe form of RAS, our patient sur-
vived from this syndrome, but died later of septic
complication from chemotherapy.

Conclusion
RAS is the most serious pulmonary complica-

tion of ATRA therapy. The patients present with a
clinical syndrome consistent with ARDS as well as
other signs of capillary leak syndrome such as weight
gain, pleural effusion, pericardial effusion, edema or
episodic hypotension. The role of histopathology for
the diagnosis of RAS is limited because of a bleed-
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ing tendency in APL. Therefore, diagnosis can be
made by typical manifestations of this syndrome,
no other explainable causes especially from infec-
tions and bleeding, and a dramatic response to
dexamethasone. There is no preventive therapy that
is effective for RAS. The best ways to lower the
mortality of this syndrome are early recognition,
best supportive therapy including mechanical ven-
tilation, and early administration of dexamethasone.
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 ¡§‘¥ Õÿàπ‡ ¡“∏√√¡ æ.∫.
ª«‘≥ ¥ÿ√ß§‡«‚√®π å  æ.∫.

ß“π‚√§ªÕ¥ °≈ ÿà¡ß“πÕ“¬ÿ√°√√¡ ‚√ßæ¬“∫“≈√“™«‘∂’

°“√»÷°…“À“ “‡Àµÿ¢Õß‡™◊ÈÕ‚√§™π‘¥º‘¥√Ÿª·∫∫
∑’Ë∑”„Àâ‡°‘¥‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π„π‚√ßæ¬“∫“≈√“™«‘∂’

∫∑§—¥¬àÕ: °“√µ√«®‡æ ◊ËÕ°“√«‘π ‘®©—¬‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π (community acquired pneumonia) ∑ ’Ë‡°‘¥®“°°“√
µ‘¥‡™◊ÈÕ·∫§∑ ’‡√ ’¬™π‘¥º‘¥√Ÿª·∫∫ (atypical pathogens) µâÕßÕ“»—¬°“√µ√«®æ‘‡»… ÷́Ëß¡’§à“„™â®à“¬  Ÿß·≈–„™â‡«≈“
π“π°«à“®–∑√“∫º≈ ®÷ß‰¡à‰¥â  àßµ√«®„π‚√ßæ¬“∫“≈∑—Ë«‰ª °“√»÷°…“§√—Èßπ’È‡æ ◊ËÕÀ“ “‡Àµÿ¢Õß‡™◊ÈÕ¥—ß°≈à“« ‰¥â·°à
Mycoplasma pneumoniae, Chlamydia pneumoniae, Legionella pneumophila ‚¥¬„™â serology ·≈–
polymerase chain reaction (PCR) method ‚¥¬»÷°…“·∫∫ prospective study √–¬–‡«≈“µ—Èß·µà °ÿ¡¿“æ—π∏å -
æƒ»®‘°“¬π 2545 ¡’®”π«πºŸâªÉ«¬ 22 √“¬∑ ’ Ë‡¢â“‰¥â°—∫‡°≥±å°“√»÷°…“∑’Ë¡“‚√ßæ¬“∫“≈√“™«‘∂’ º≈°“√»÷°…“æ∫«à“¡’
ºŸâªÉ«¬ 7 √“¬§‘¥‡ªìπ√âÕ¬≈– 31.8 ‰¥â√ —∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§ªÕ¥Õ—°‡ ∫™π‘¥º‘¥√Ÿª·∫∫ (atypical pneumonia)
·¬°‡ªìπ Mycoplasma pneumoniae 2 √“¬ Chlamydia pneumoniae 2 √“¬ Chlamydia psittaci 1 √“¬
Mycoplasma pneumoniae & Chlamydia pneumoniae mixed infection 2 √“¬ ºŸâªÉ«¬∑ÿ°√“¬¡’√–¥—∫ ’́√—Ë¡
‰µ‡µÕ√å Ÿß¢÷Èπµ—Èß·µà 4 ‡∑ à“¢÷Èπ‰ª‡¡ ◊ËÕ‡∑’¬∫√–À«à“ß´’√—Ë¡§√—Èß·√°°—∫´’√ —Ë¡∑’Ë√–¬– 2-3   —ª¥“Àå∂—¥‰ª ‰¡àæ∫ Legionella
pneumophila ∑—Èß®“°°“√µ√«® serology ·≈– urine antigen ≈ —°…≥–¿“æ√—ß  ’∑√«ßÕ° à«π„À≠à‡ªìπ„πªÕ¥°≈’∫
‡¥’¬« (72%) ·≈–‡ªìπ·∫∫ alveolar infiltration (68%)

®“°¢âÕ¡Ÿ≈ªí®®ÿ∫—πæ∫«à“‡™◊ÈÕ·∫§∑’‡√ ’¬™π‘¥º‘¥√ Ÿª·∫∫ ¡’Õÿ∫—µ‘°“√≥å Ÿß¢÷Èπ„πºŸâªÉ«¬‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π ¥—ßπ—Èπ
°“√√—°…“®÷ß§«√æ‘®“√≥“„Àâ¬“ªØ‘™’«π–§√Õ∫§≈ÿ¡‡™◊ÈÕ¥—ß°≈à“«‚¥¬Õ“»—¬¢âÕ¡Ÿ≈∑“ß√–∫“¥«‘∑¬“¢Õß∑âÕß∂‘Ëπ·≈–
≈—°…≥–∑“ß§≈‘π ‘°‡æ◊ËÕ„Àâ ‰¥âº≈°“√√ —°…“∑’Ë¥’∑’Ë ÿ¥

√—∫‰«âµ’æ‘¡æå‡¡◊ËÕ«—π∑’Ë 7 ¡‘∂ÿπ“¬π 2547

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



156   ¡§‘¥  Õÿàπ‡ ¡“∏√√¡  ·≈–ª«‘≥  ¥ÿ√ß§‡«‚√®π å                                  «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ

∫∑π”
‚√§ªÕ¥Õ—°‡ ∫„π™ÿ¡™πÕ“®‡°‘¥®“°‡™ ◊ÈÕ‚√§‰¥â

À≈“¬™π‘¥ ‡™àπ ·∫§∑’‡√ ’¬ ‰«√ —  À√◊Õ‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥
º‘¥√Ÿª·∫∫ (atypical pathogens)1,2 ‡™◊ÈÕ·µà≈–™π ‘¥µâÕß
Õ“»—¬°“√µ√«®‡æ◊ËÕÀ“ “‡Àµÿ ´÷Ëß‚¥¬ª°µ‘°Á®–µ√«®‰¥â
‡©æ“–‡™ ◊ÈÕ·∫§∑ ’‡√’¬∫“ßµ—«‡∑ à“π —Èπ ‡™ ◊ÈÕ·∫§∑ ’‡√’¬™π ‘¥º‘¥
√Ÿª·∫∫Õ ◊ËπÊ ∑ ’Ëæ∫‡ªìπ “‡Àµÿ¢ÕßªÕ¥Õ—°‡ ∫µâÕßÕ“»—¬
°“√µ√«®«‘∏ ’æ‘‡»…πÕ°‡Àπ◊Õ®“°°“√µ√«®µ“¡ª°µ‘ ‰¥â·°à
°“√‡æ“–‡™ ◊ÈÕ µ√«®À“·Õπµ‘‡®π·≈–·Õπµ‘∫Õ¥’ ´÷Ëß¡’§à“
„™â®à“¬·≈–„™â‡«≈“π“π°«à“®–∑√“∫º≈ ∑”„ÀâµâÕßµ—¥ ‘π„®
„Àâ°“√√—°…“°àÕπ °“√»÷°…“§√—Èßπ’È‡æ◊ËÕÀ“Õÿ∫—µ‘°“√≥å¢Õß
‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥º‘¥√Ÿª·∫∫∑’Ëæ∫∫àÕ¬ ‰¥â·°à Mycoplasma
pneumoniae, Chlamydia pneumoniae  ·≈– Legionella
pneumophila ∑’Ë∑”„Àâ‡°‘¥‚√§ªÕ¥Õ—°‡ ∫„π™ÿ¡™π ‡æ ◊ËÕ
®–‡ªìπ·π«∑“ß∑’Ë®–‡≈◊Õ°„™â¬“ªØ‘™’«π–µà“ßÊ ‡æ◊ËÕ°“√
√—°…“‰¥â∂ Ÿ°µâÕß„π‚√ßæ¬“∫“≈√“™«‘∂’ ‚¥¬„™â°“√µ√«®∑“ß

Abstract:  Oonsaemathum S and Durongkaveroj P.  Role of atypical pathogens in community ac-
quired pneumonia at Rajavithi Hospital. Thai J Tuberc Chest Dis and Crit Care 2004;25: 155-163

Department of Medicine, Rajavithi Hospital, Ministry of Public Health

Establishing an etiological diagnosis of atypical respiratory pathogens in community acquired
pneumonia has been handicapped by a general lack of diagnostic facilities and expense. This prospec-
tive study was done to determine atypical pathogens causing community-acquired pneumonia (CAP) at
Rajavithi Hospital by serology and PCR method. There were twenty-two adult patients fulfilling the
clinical of CAP from February 2002 to November 2002. Etiological diagnosis was based on seroconversion
or significant changes in antibody titer of the patients with paired sera.  Seven patients (31.8%) had
pneumonia due to atypical pathogens, with Mycophasma pneumoniae, Chlamydia pneumoniae, Chlamydia
psittaci, and Mycoplasma pneumoniae & Chlamydia pneumoniae mixed infection responsible for 2, 2,
1 and 2 patients, respectively. The majority of chest x-ray showed one lobe lesion (72%) and alveolar
infiltration (68%).

The data indicate that the incidence of atypical pathogens causing CAP is increasing. The
treatment of CAP should cover atypical pathogens. To achieve the best outcome of therapy, however,
physicians must be aware of local epidemiologic study and clinical features.

serology, polymerase-chain reaction (PCR) method
·≈– urine for Legionella antigen test

«‘∏’°“√
‡ªìπ°“√»÷°…“·∫∫ prospective study √–¬–‡«≈“

°“√»÷°…“µ—Èß·µà °ÿ¡¿“æ—π∏å 2545 ∂ ÷ß æƒ»®‘°“¬π 2545
√«¡√–¬–‡«≈“ 10 ‡¥ ◊Õπ

‡°≥±å°“√§—¥‡≈◊Õ° (Inclusion criteria)
1. ¡’ new infiltration „π¿“æ√ —ß ’∑√«ßÕ°∑’Ë‰¡à “¡“√∂

Õ∏‘∫“¬‰¥â®“° “‡ÀµÿÕ◊Ëπ
2. ¡’Õ“°“√·≈–Õ“°“√· ¥ßÕ¬à“ßπâÕ¬ 3 Õ¬à“ß ®“°

¢âÕµàÕ‰ªπ’È
- ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õßª√‘¡“≥‡ ¡À–Õ¬à“ß

‡©’¬∫æ≈—π
- ¡’Õ“°“√‰Õ
- ¡’‰¢â¿“¬„π 24 ™—Ë«‚¡ß ∑ ’Ëºà“π¡“‡°‘π°«à“ 38OC



ªï∑’Ë 25 ©∫ —∫∑’Ë 3 °√°Æ“§¡-°—π¬“¬π 2547                      °“√»÷°…“À“ “‡Àµÿ¢Õß‡™ ◊ÈÕ‚√§™π ‘¥º‘¥√Ÿª·∫∫œ  157

- rales or evidence of pulmonary consoli-
dation

- leukocytosis or malaise (WBC > 10,000/
mm3 or > 15% bands)

- myalgia or gastrointestinal symptoms or
malaise

3. ºŸâªÉ«¬∑ ÿ°√“¬µâÕß‰¥â√ —∫§”Õ∏ ‘∫“¬·≈–‡´Áπ„∫¬‘π¬Õ¡
√ à«¡°“√»÷°…“

‡°≥±å°“√§—¥ÕÕ° (Exclusion criteria)
1. ‡ªìπ tuberculosis, nosocomial pneumonia,

lung cancer, aspiration pneumonia, bronchiectasis,
HIV infection, systemic immunosuppressant

2. ‡§¬πÕπ‚√ßæ¬“∫“≈„π™à«ß 2   —ª¥“Àå∑’Ëºà“π¡“

ºŸâªÉ«¬∑’Ë‡¢â“‡°≥±å¥—ß°≈à“«∑ÿ°√“¬®–‰¥â√—∫°“√´—°
ª√–«—µ‘·≈–µ√«®√à“ß°“¬ µ√«®‡≈◊Õ¥ ‡ ¡À– ªí  “«– ·≈–
∂à“¬¿“æ√ —ß ’∑√«ßÕ°„π«—π·√°∑ ’Ë¡“ ·≈–®–‰¥â√ —∫°“√√—°…“
µ“¡¢—ÈπµÕπª°µ‘ ®“°π—Èπ®–π —¥ºŸâªÉ«¬¡“µ√«®´È”Õ’° 2-3
 —ª¥“Àå ‡æ ◊ËÕ¥ŸÕ“°“√·≈–µ√«®‡≈◊Õ¥´È”

°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√·≈–°“√·ª≈º≈‚¥¬„™â
‡°≥±å°“√«‘π‘®©—¬¥—ßµàÕ‰ªπ’È

1. Mycoplasma pneumoniae µ√«®À“ Myco-
plasma antibody ¥â«¬«‘∏ ’ particle agglutination °—∫
serum ‚¥¬„™â Serodia Mycoll, manufactured by
Fujirebio, Japan °“√·ª≈º≈§◊Õº≈∫«°‡¡ ◊ËÕ¡’‰µ‡µÕ√å‡æ‘Ë¡
¢÷ÈπÀ√◊Õ≈¥≈ßµ—Èß·µà 4 ‡∑à“¢Õß serum √–À«à“ß§√ —Èß∑ ’Ë 1 ·≈–
2 À√◊Õ‰µ‡µÕ√ åµ—Èß·µà 1:160 ∑ —Èß 2 §√—Èß√ à«¡°—∫º≈ PCR
positive3

2. Chlamydia pneumoniae ·≈– Chlamydia
psittaci µ√«®À“ Chlamydia antibody ¥â«¬«‘∏’ micro-
immunofluorescence test for IgM, IgG, IgA; manu-
factured by MRL, USA4,5 °“√·ª≈º≈§◊Õ º≈∫«°‡¡◊ËÕ¡’
‰µ‡µÕ√å‡æ‘Ë¡¢÷ÈπÀ√◊Õ≈¥≈ßµ—Èß·µà 4 ‡∑ à“¢Õß serum √–À«à“ß
§√—Èß∑’Ë 1 ·≈– 2 À√◊Õ‰µ‡µÕ√åµ—Èß·µà 1:512 ∑—Èß 2 §√ —Èß √ à«¡°—∫
º≈ PCR positive

3. Legionella pneumophila µ√«®À“ Legionella
antibody ¥â«¬«‘∏’  immunofluorescence test;
manufactured by MARDX, USA  °“√·ª≈º≈§◊Õ
º≈∫«°‡¡◊ËÕ¡’‰µ‡µÕ√å‡æ‘Ë¡¢÷ÈπÀ√◊Õ≈¥≈ßµ—Èß·µà 4 ‡∑ à“¢Õß
serum √–À«à“ß§√—Èß∑ ’Ë 1 ·≈– 2 À√◊Õ‰µ‡µÕ√åµ—Èß·µà 1:256
∑—Èß 2 §√—Èß√à«¡°—∫µ√«®À“ urinary antigen ‚¥¬«‘∏ ’ ELISA
¡’º≈ positive6

º≈°“√»÷°…“
¡’ºŸâªÉ«¬‚√§ªÕ¥∫«¡™ÿ¡™π∑ ’Ë ‡¢â“√ —∫°“√√ —°…“„π

‚√ßæ¬“∫“≈√“™«‘∂’·≈– ¡—§√„®‡¢â“√à«¡°“√«‘®—¬ µ—Èß·µà
°ÿ¡¿“æ—π∏å ∂÷ß æƒ»®‘°“¬π 2545 ‡ªìπ√–¬–‡«≈“ 10 ‡¥◊Õπ
®”π«πºŸâªÉ«¬ 27 §π µ—¥ÕÕ°®“°°“√»÷°…“‡π◊ËÕß®“°‰¡à
¡“µ“¡·æ∑¬åπ—¥ 4 √“¬ ·≈–‡ªìπ«—≥‚√§ªÕ¥ 1 √“¬
√“¬≈–‡Õ’¬¥¢ÕßºŸâªÉ«¬¥—ß· ¥ßµ“¡µ“√“ß∑ ’Ë 1

º≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‚¥¬„™â PCR ·≈–
serology æ∫«à“ ¡’ºŸâªÉ«¬ 7 √“¬„π 22 √“¬§‘¥‡ªìπ√âÕ¬≈–
31.8 ‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ atypical pneumonia ·¬°
ÕÕ°‡ªìπ Mycoplasma pneumoniae 2 √“¬ Chlamydia
pneumoniae 2 √“¬ Chlamydia psittaci 1 √“¬·≈–‡ªìπ
Mycoplasma pneumoniae & Chlamydia pneumoniae
mixed infection 2 √“¬ ºŸâªÉ«¬∑ÿ°√“¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬
«à“‡ªìπ Mycoplasma pneumoniae ¡’√–¥—∫¿Ÿ¡‘§ÿâ¡°—π„π
´’√ —Ë¡√–¥—∫‰µ‡µÕ√å Ÿß¢÷Èπµ—Èß·µà 4 ‡∑à“¢÷Èπ‰ª‡¡◊ËÕ‡∑’¬∫√–À«à“ß
´’√—Ë¡∑ ’Ë·√°√ —∫°—∫´’√—Ë¡∑ ’Ë√–¬– 2-3  —ª¥“Àå∂—¥‰ª·≈–µ√«®
æ∫«à“ PCR positive 3 „π 4 √“¬  à«πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√
«‘π‘®©—¬«à“‡ªìπ Chlamydia pneumoniae ºŸâªÉ«¬∑—Èß 4 √“¬
¡’√–¥—∫¿Ÿ¡‘§ÿâ¡°—π (IgA) „π´’√—Ë¡√–¥—∫‰µ‡µÕ√å  Ÿß¢÷Èπµ—Èß·µà
4 ‡∑ à“√–À«à“ß´’√—Ë¡§√ —Èß∑ ’Ë 1 ·≈– 2 ‚¥¬ºŸâªÉ«¬∑ÿ°√“¬¡’º≈
PCR negative ¡’ºŸâªÉ«¬ 2 √“¬‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ
mixed Mycoplasma pneumoniae ·≈– Chlamydia
pneumoniae ‡π◊ËÕß®“°¡’√–¥—∫¿Ÿ¡‘§ÿâ¡°—π (IgG) ‰µ‡µÕ√å
 Ÿß¢÷Èπµ—Èß·µà 4 ‡∑ à“¢Õß‡™◊ÈÕ∑ —Èß 2 µ—« πÕ°®“°π’È¬—ß¡’ºŸâªÉ«¬
1 √“¬∑ ’Ë¡’√–¥—∫¿Ÿ¡‘§ÿâ¡°—π (IgA & IgG) µàÕ Chlamydia
psittaci  „π ’́√—Ë¡√–¥—∫‰µ‡µÕ√å Ÿß¢÷Èπ 4 ‡∑ à“√–À«à“ß ’́√—Ë¡§√—Èß
∑’Ë 1 ·≈– 2 °“√»÷°…“π’È ‰¡àæ∫ Legionella pneumophila
∑—Èß®“°°“√µ√«®‚¥¬ serology ·≈– urinary antigen
¥—ß· ¥ßµ“¡µ“√“ß∑ ’Ë 2 ·≈– 3
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≈—°…≥–¿“æ√—ß  ’∑√«ßÕ°¢ÕßºŸâªÉ«¬‚√§ªÕ¥Õ—°‡ ∫
 à«π„À≠ à‡ªìπ„πªÕ¥°≈ ’∫‡¥’¬« (72%) ·≈–‡ªìπ·∫∫ alveo-
lar infiltration (63%) æ∫«à“¡’ pleural effusion ‡æ’¬ß 1
√“¬ (4.5%) ¥—ß· ¥ßµ“¡µ“√“ß∑’Ë 4   à«πº≈°“√«‘π‘®©—¬
ºŸâªÉ«¬‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π∑’Ë¡“√—∫°“√√—°…“∑’Ë ‚√ßæ¬“∫“≈

√“™«‘∂’ „π™à«ß‡«≈“∑’Ë»÷°…“  “¡“√∂„Àâ°“√«‘π‘®©—¬‰¥â®“°
serology, PCR ·≈– sputum culture ®”π«π 12 §π
®“° 22 §π §‘¥‡ªìπ√âÕ¬≈– 54.5 ¥—ß· ¥ß µ“¡µ“√“ß∑’Ë 4
·≈– 5

µ“√“ß∑’Ë 1  · ¥ß¢âÕ¡Ÿ≈§ÿ≥≈—°…≥–ª√–™“°√·≈–≈—°…≥–∑“ß§≈‘π‘°¢ÕßºŸâªÉ«¬¢≥–·√°√—∫

µ“√“ß∑’Ë 2  · ¥ßº≈°“√µ√«® PCR ·≈– Serology

Mycoplasma pneumoniae PCR + serology 3
Total positive 4

PCR + serology 3
Total positive 4

PCR positive 0
Serology only 5

PCR positive 0
Serology positive 5

PCR only 0
Serology only 1

PCR + serology 0
Total positive 5

Total      4

Chlamydia serology
Chlamydia pneumoniae Chlamydia psittaci

IgG
1

IgA
4

IgG
1

IgA
1

Total      1

Chlamydia spp.

Total positive 7 case (Mycoplasma & Chlamydia mixed infection 2 case)
Positive for Mycoplasma pneumoniae 4 case Positive for Chlamydia pneumoniae 4 case
Positive for Chlamydia psittaci 1 case

®”π«πºŸâªÉ«¬  (n = 22)¢âÕ¡Ÿ≈

™“¬/À≠‘ß
Õ“¬ÿ (ªï)
√—∫√—°…“‰«â„π‚√ßæ¬“∫“≈ (% ºŸâªÉ«¬)
Õ“°“√·≈–Õ“°“√· ¥ß  (% ºŸâªÉ«¬)

‰Õ
ÀÕ∫‡Àπ◊ËÕ¬
‰¢â (¢≥–·√°√ —∫)3
ÕàÕπ‡æ≈ ’¬
‡®Á∫Àπâ“Õ°
ª«¥°≈ â“¡‡π◊ÈÕ
Àπ“« —Ëπ
∑âÕß‡  ’¬
Rales/crepitations
Rhonchi
Wheezing

13/9
46 (19-90)
12 (54)

100
90
68
68
50
45
40
13
86
22
9
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µ“√“ß∑ ’Ë 3  · ¥ßº≈ PCR ·≈– Serology ¢ÕßºŸâªÉ«¬∑’Ë‰¥â√ —∫°“√«‘π‘®©—¬«à“‡ªìπ atypical pneumonia

C.pneumoniae   C.psittaci

Serology
IgA IgG

ºŸâªÉ«¬√“¬∑ ’Ë Õ“¬ÿ PCR result M.pneumoniae C.pneumoniae    C.psittaci

MP    CP       1st       2nd       1st     2nd         1st       2nd       1st        2nd       1st       2nd

19
47
69
30
27
32
25

1
2
3
4*
5
6
7*

+
-
-
-
+
-
+

-
-
-
-
-
-
-

1280   10240
<40
<40

<40 10240
640  2560

<40
<40 10240

256   128
512  1024
<16  64
32  128

<16
16  64
32  128

<16
256   1024

<16
<16
<16
<16
<16

1024
2048   4096

1024
128  512

<16
512
512

<16
256   1024

<16
<16
<16

<16 16
16

* Mixed M. pneunoniae and C. pneumoniae infection

®”π«πºŸâªÉ«¬ (n=22)

2
2
2
1
2
1
1
1
12 (54.5%)

µ“√“ß∑’Ë 5  · ¥ßº≈°“√«‘π‘®©—¬ºŸâªÉ«¬‚√§ªÕ¥Õ—°‡ ∫5 ™ÿ¡™π®“° serology, PCR, sputum culture

‡™ ◊ÈÕ∑ ’Ëµ√«®æ∫

Mycoplasma pneumoniae
Chlamydia pneumoniae
Mycoplasma & Chlamydia pneumoniae mixed infection
Chlamydia psittaci
Haemophilus influenzae
Streptococcus pneumoniae
Klebsiella pneumoniae and Haemophilus influenzae
Escherichia coli
√«¡

µ“√“ß∑’Ë 4  · ¥ß≈ —°…≥–¿“æ√—ß ’∑√«ßÕ°¢ÕßºŸâªÉ«¬‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π4

≈ —°…≥–¿“æ√—ß  ’

One lobe
More than 1 lobe
Interstitial shadowing
Alveolar shadowing
Lobar consolidation
Mixed alveolar and interstitial shadowing
Pleural effusion

®”π«πºŸâªÉ«¬ (%)

16/22 (72.7%)
 6/22 (27.2%)
 7/22 (31.8%)
14/22 (63.6%)
 2/22 (9.0%)
 1/22 (4.5%)
 1/22 (4.5%)
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«‘®“√≥å
‡π◊ËÕß®“°°“√À“ “‡Àµÿ¢Õß‡™◊ÈÕ‚√§™π ‘¥º‘¥√Ÿª·∫∫∑’Ë

∑”„Àâ‡°‘¥‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π∑ ’Ë‡°‘¥®“°‡™ ◊ÈÕ atypical
pathogens ‰¥â·°à Mycoplasma pneumoniae, Chlamy-
dia pneumoniae, Legionella pneumophila ∑”‰¥â¬“°
‡æ√“–‰¡à “¡“√∂µ√«®æ∫®“°°“√¬âÕ¡·°√¡‡ ¡À–·≈–
°“√‡æ“–‡™ ◊ÈÕµâÕßÕ“»—¬Õ“À“√‡≈ ’È¬ß‡™ ◊ÈÕ‚¥¬‡©æ“–´÷Ëß‰¡à
 “¡“√∂∑”‰¥âµ“¡‚√ßæ¬“∫“≈∑—Ë«‰ª „πªí®®ÿ∫—π¡’√“¬ß“π
∑—Èß®“°µà“ßª√–‡∑»·≈–„πª√–‡∑»«à“¡’Õÿ∫—µ‘°“√≥å¢Õß‡™◊ÈÕ
¥—ß°≈à“«¡“°¢÷Èπ7-9  ≈—°…≥–∑“ß§≈‘π‘°¢Õß atypical pneu-
monia ·≈– bacteria pneumonia ∑ ’Ë‡°‘¥®“°·∫§∑ ’‡√’¬
Õ◊ËπÊ ∑ ’Ëæ∫∫ àÕ¬ ‡™àπ Streptococcus pneumoniae,
Haemophilus influenzae ·≈– Klebsiella pneumoniae
√«¡∑—Èß¿“æ√—ß ’∑√«ßÕ°‰¡à “¡“√∂·¬°«‘π‘®©—¬‚√§¥—ß°≈à“«
‰¥â1,10 ¥—ßπ—Èπ°“√«‘π ‘®©—¬‚√§∑’Ë·πàπÕπµâÕßÕ“»—¬°“√µ√«®∑“ß
serology, PCR ·≈– urinary antigen µ“¡‡°≥±å«‘π‘®©—¬
¥—ß°≈à“«¡“·≈â«

°“√»÷°…“§√—Èßπ ’Èæ∫«à“  “¡“√∂„Àâ°“√«‘π‘®©—¬‚√§ªÕ¥
Õ—°‡ ∫™π ‘¥º‘¥√Ÿª·∫∫®”π«π 7 √“¬®“°ºŸâªÉ«¬ 22 √“¬
§‘¥‡ªìπ√âÕ¬≈– 31.8 ·∫ àß‡ªìπ Mycoplasma pneumoniae,
Chlamydia pneumoniae, Mycoplasma & Chlamydia
pneumoniae mixed infection ·≈– Chlamydia psittaci
‡∑à“°—∫√âÕ¬≈– 9.0, 9.0,  9.0 ·≈– 4.5 µ“¡≈”¥—∫ ´÷Ëß‡ªìπ
®”π«π∑ ’Ë Ÿß°«à“‡¡◊ËÕ‡∑’¬∫°—∫°“√»÷°…“„πÕ¥’µ ‡Àµÿº≈
ª√–°“√ ”§—≠‰¥â·°à §«“¡ “¡“√∂„π°“√«‘π‘®©—¬∑’Ë¥’¢÷Èπ
‚¥¬„™â serology ∑—Èß®“°ºŸâªÉ«¬∑’ËµâÕßπÕπ‚√ßæ¬“∫“≈·≈–
®“°ºŸâªÉ«¬∑’Ë√—°…“·∫∫ºŸâªÉ«¬πÕ°  à«π°“√µ‘¥‡™◊ÈÕ√à«¡√–À«à“ß
Mycoplasma pneumoniae ·≈– Chlamydia pneu-
moniae 2 √“¬´÷Ëß‡§¬¡’„π√“¬ß“πÕ ◊ËπÊ ¡“°àÕπ7,11 ¡—°
‡ªìπ°“√µ‘¥‡™ ◊ÈÕ®“° Chlamydia pneumoniae ‡æ√“–«à“
‡™◊ÈÕ “¡“√∂∑”≈“¬‡¬◊ËÕ∫ÿÀ≈Õ¥≈¡ (ciliostasis) ∑”„Àâ¡’
‚Õ°“ µ‘¥‡™◊ÈÕ√ à«¡°—∫µ—«Õ◊Ëπ‰¥â¡“°¢÷Èπ12,13 °“√»÷°…“π’È¬—ßæ∫
«à“¡’°“√µ‘¥‡™ ◊ÈÕ Chlamydia psittaci 1 √“¬ ´÷Ëß‡§¬
√“¬ß“π‚¥¬ª√–∑ ’ª·≈–§≥–14 ·µà‡π◊ËÕß®“°ºŸâªÉ«¬√“¬π ’È¡’
PCR ‡ªìπ≈∫·≈–‰¡à‰¥â  àß‡æ“–‡™◊ÈÕ (cell culture) ®÷ß‰¥â
·§à  —ππ‘…∞“π«à“‡ªìπ C. psittaci pneumonia15,16 ®“°°“√

»÷°…“¢ÕßÕπ —πµå·≈–§≥–7 æ∫«à“‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π·∫∫
ºŸâªÉ«¬πÕ°‡ªìπ‡™◊ÈÕ Chlamydia pneumoniae, Myco-
plasma pneumoniae ·≈– Legionella pneumophila
§‘¥‡ªìπ√âÕ¬≈– 36.7, 29.6 ·≈– 8.2 ·≈–·∫∫ºŸâªÉ«¬„π
§‘¥‡ªìπ√âÕ¬≈– 16.3, 6.8 ·≈– 5.4 µ“¡≈”¥—∫ ‚√§ªÕ¥∫«¡
™ÿ¡™π∑’Ëµ‘¥‡™◊ÈÕ√ à«¡√–À«à“ß Mycoplasma pneumoniae °—∫
Chlamydia pneumoniae ·∫∫ºŸâªÉ«¬πÕ°·≈–„π §‘¥‡ªìπ
√âÕ¬≈– 9.1 ·≈– 1.3 µ“¡≈”¥—∫ πÕ°®“°π’È®“°°“√
»÷°…“√à«¡°—π¢Õß 12 ‚√ßæ¬“∫“≈„π 8 ª√–‡∑»¢Õß‡Õ‡™’¬
‡æ◊ËÕÀ“Õÿ∫—µ‘°“√≥ å¢Õß‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π∑ ’Ë‡°‘¥®“°‡™ ◊ÈÕ
·∫§∑’‡√’¬™π‘¥º‘¥√Ÿª·∫∫ (atypical pathogens) §‘¥‡ªìπ
√ âÕ¬≈– 19.9 ·∫àß‡ªìπ Mycoplasma pneumoniae √âÕ¬≈–
9.4, Chlamydia pneumoniae √âÕ¬≈– 4.3 ·≈– Legionella
pneumophila √ âÕ¬≈– 6.28 ¥—ßπ—Èπ®–‡ÀÁπ«à“‚√§ªÕ¥Õ—°‡ ∫
™ÿ¡™π™π ‘¥º‘¥√ Ÿª·∫∫ (atypical pneumonia) ¡’§«“¡ ”§—≠
¡“°¢÷Èπ„πªí®®ÿ∫ —π‡π◊ËÕß®“°¡’Õÿ∫ —µ‘°“√≥å¡“°¢÷Èπ·≈–‡°‘¥
‰¥âµ≈Õ¥ªï ´÷Ëß‰¡à “¡“√∂„Àâ°“√«‘π‘®©—¬®“°°“√µ√«®·≈–
‡æ“–‡™ ◊ÈÕ®“°‡ ¡À–®“°‚√ßæ¬“∫“≈∑ —Ë«‰ª µâÕßÕ“»—¬°“√
µ√«®∑“ß ’́ ‚√‚≈¬’∑ ’Ë¡’‰µ‡µÕ√å Ÿß¢÷Èπµ—Èß·µà 4 ‡∑ à“¢÷Èπ‰ª
À√◊Õ¡’‰µ‡µÕ√å Ÿß°«à“‡°≥±å°”Àπ¥√à«¡°—∫¡’º≈ PCR
‡ªìπ∫«°¢Õß‡™ ◊ÈÕ Chlamydia pneumoniae, Mycoplasma
pneumoniae À√◊Õ¡’·Õπµ‘‡®π„πªí  “«–‡ªìπ∫«°¢Õß‡™◊ÈÕ
Legionella pneumophila serogroup1   à«π‡™◊ÈÕ
·∫§∑’‡√’¬™π‘¥·°√¡∫«°·≈–·°√¡≈∫Õ◊ËπÊ ¡’‚Õ°“ ‡°‘¥
¡“°¢÷Èπ„πºŸâªÉ«¬‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π∑ ’ËµâÕßπÕπ‚√ßæ¬“∫“≈
Õ“¬ÿ¡“°À√◊Õ¡’‚√§ª√–®”µ—«‡√◊ÈÕ√ —ßµà“ßÊ ‡™àπ ‚√§ªÕ¥Õÿ¥°—Èπ
‡√◊ÈÕ√—ß ‡∫“À«“π ¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß ‡ªìπµâπ °“√»÷°…“π’È
‰¡à “¡“√∂„Àâ°“√«‘π‘®©—¬À“‡™◊ÈÕ∑’Ë°àÕ‚√§§‘¥‡ªìπ√âÕ¬≈– 45.5
‡π◊ËÕß®“°¢âÕ®”°—¥„π°“√  àßµ√«®‰«√ —  «‘∏’°“√‡°Á∫ ‘Ëß àßµ√«®
‡ ¡À–°“√ àß‡æ“–‡™◊ÈÕ®“°‡ ¡À–·≈–‡≈◊Õ¥‰¡àæ∫‡™◊ÈÕÀ√◊Õ
‰¡à§√∫∂ â«π

 √ÿª
®“°¢âÕ¡Ÿ≈°“√»÷°…“„πªí®®ÿ∫ —πæ∫«à“ ‡™◊ÈÕ·∫§∑ ’‡√’¬

™π‘¥º‘¥√ Ÿª·∫∫ ¡’Õÿ∫ —µ‘°“√≥å Ÿß¢÷Èπ¡“°„πºŸâªÉ«¬‚√§ªÕ¥
Õ—°‡ ∫™ÿ¡™π‚¥¬‡©æ“–„πºŸâªÉ«¬Õ“¬ÿπâÕ¬À√◊ÕÕ“°“√‰¡à
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√ÿπ·√ß1,9,17 ≈—°…≥–∑“ß§≈ ‘π‘°·≈–¿“æ√ —ß ’∑√«ßÕ°‰¡à
 “¡“√∂„™â„π°“√«‘π‘®©—¬·¬°‚√§®“°‡™◊ÈÕ·∫§∑’‡√ ’¬Õ◊ËπÊ
‰¥âÕ¬à“ß™—¥‡®π ‰¡à “¡“√∂¬âÕ¡‡ ¡À–·≈– àß‡æ“–‡™◊ÈÕ·∫§-
∑’‡√’¬™π‘¥º‘¥√Ÿª·∫∫‰¥â °“√  àßµ√«®∑“ß´’‚√‚≈¬’‰¥âº≈™â“
‰¡à∑—πµàÕ°“√„Àâ°“√√—°…“·≈–§à“„™â®à“¬·æß ®÷ßµâÕßÕ“»—¬
¢âÕ¡Ÿ≈∑“ß√–∫“¥«‘∑¬“¢Õß‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥º‘¥√ Ÿª·∫∫
‰¥â·°à Mycoplasma pneumoniae, Chlamydia pneu-
moniae ·≈– Legionella pneumophila ¢Õß∑ âÕß∂‘Ëππ—ÈπÊ
„π°“√æ‘®“√≥“„Àâ°“√√—°…“ ¥—ßπ—Èπ¬“ªØ‘™’«π–°≈ÿà¡ macro-
lides ∑’Ë§√Õ∫§≈ ÿ¡‡™ ◊ÈÕ·∫§∑ ’‡√’¬™π ‘¥º‘¥√Ÿª·∫∫ ®÷ß¡’∑’Ë„™â
Õ¬à“ß°«â“ß¢«“ß18,19 Õ¬à“ß‰√°Áµ“¡°“√√ —°…“ºŸâªÉ«¬‚√§ªÕ¥∫«¡
™ÿ¡™πµâÕß§√Õ∫§≈ÿ¡‡™◊ÈÕ·∫§∑’‡√’¬·°√¡∫«°·≈–·°√¡
≈∫Õ◊ËπÊ µ“¡≈—°…≥–∑“ß§≈‘π‘°√ à«¡°—∫Õß§åª√–°Õ∫Õ◊ËπÊ
‰¥â·°à §«“¡√ÿπ·√ß¢Õß‚√§ ¡’‚√§ªÕ¥‡√◊ÈÕ√ —ß À√◊Õ‚√§À—«„®
√à«¡¥â«¬ §«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥ªÕ¥µ‘¥‡™◊ÈÕ ‡©æ“–∫“ß™π‘¥
µ“¡·π«∑“ß°“√√ —°…“‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π„πª√–‡∑»
‰∑¬20

°‘µµ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥∫√‘…—∑ ‰ø‡´Õ√ å ∑’Ë „Àâ°“√ π —∫ πÿπ∑ÿπ

«‘®—¬ §ÿ≥‡æÁ≠æ√√≥  ÿ∏√√¡ ·≈–§ÿ≥¬ÿæ“ √—°‡À≈◊Õ
ß“π‚√§ªÕ¥  ‚√ßæ¬“∫“≈√“™«‘∂’  ∑ ’Ë™à«¬∑”°“√»÷°…“§√ —Èßπ’È
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„π°“√√—°…“ºŸâªÉ«¬‚√§À◊¥

∑—»π ’¬“   ÿ∏√√¡ ¡—¬ «∑¡.*
ª√–æ“Ã  ¬ß„®¬ÿ∑∏  æ∫. *

«—™√“  ∫ ÿ≠ «— ¥‘Ï  æ∫. **
√ —µπ“¿√≥ å  ‡øóòÕß∑Õß  æ∫. ***

‡©≈‘¡  ≈ ‘Ë«»√ ’ °ÿ≈  æ∫. ****

∫∑§—¥¬àÕ : ª√– ‘∑∏‘¿“æ·≈–§«“¡ª≈Õ¥¿—¬¢Õß¬“´“‡øÕ≈Ÿ§“ „π°“√√—°…“ºŸâªÉ«¬‚√§À◊¥∑’Ë¡’Õ“°“√„π¢π“¥πâÕ¬
∂÷ßª“π°≈“ß ®”π«π 112 √“¬ „π°“√»÷°…“·∫∫‡ªî¥‚¥¬„™â¬“´“‡øÕ≈Ÿ§“ ¢π“¥ 20 ¡°. «—π≈– 2 §√—Èß √ à«¡°—∫
¬“‡¥‘¡∑’ËºŸâªÉ«¬„™âµ‘¥µàÕ°—π‡ªìπ‡«≈“ 8   —ª¥“Àå „π√–À«à“ß°“√»÷°…“ ºŸâªÉ«¬®–µâÕß∫ —π∑÷°§à“ PEFR  Õ“°“√ÀÕ∫„π
·µà≈–«—π ·≈–®”π«π¬“ β2-agonist ™π‘¥  Ÿ¥¥¡∑’Ë„™â‡æ◊ËÕ∫√√‡∑“Õ“°“√ √«¡∑—ÈßÕ“°“√·∑√° ấÕπ‡π◊ËÕß®“°¬“∑’Ë‡°‘¥¢÷Èπ
πÕ°®“°π’È ºŸâªÉ«¬®–‰¥â√ —∫°“√µ√«® ¡√√∂¿“æ°“√∑”ß“π¢ÕßªÕ¥·≈– ¡√√∂¿“æ°“√∑”ß“π¢Õßµ—∫∑’Ë§≈‘π‘°„π√–¬–
°àÕπ·≈–À≈—ß‰¥â√—∫°“√√—°…“ ª√–  ‘∑∏ ‘¿“æ·≈–§«“¡ª≈Õ¥¿—¬¢Õß¬“´“‡øÕ≈Ÿ§“  «—¥®“°°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕ“°“√
®”π«π¬“¢¬“¬À≈Õ¥≈¡∑’Ë„™â  ¡√√∂¿“æ°“√∑”ß“π¢ÕßªÕ¥·≈–Õ“°“√·∑√° ấÕπ∑’Ë‡°‘¥¢÷Èπ√«¡∑—Èßº≈°“√µ√«®∑“ß
ÀâÕßªØ‘∫—µ‘°“√ °“√»÷°…“π ’Èæ∫«à“ºŸâªÉ«¬¡’§à“ FEV1 ‡æ‘Ë¡¢÷Èπ®“° 1.62 ‡ªìπ 1.71 ·≈– 1.74 ≈‘µ√ æ√ âÕ¡°—∫¡’ PEFR
‡æ‘Ë¡¢÷Èπ®“° 278.19 ‡ªìπ 299.17 ·≈– 313.31 ≈ ‘µ√/π“∑’ „π —ª¥“Àå∑’Ë 4 ·≈– 8 µ“¡≈”¥—∫ „π¢≥–∑ ’Ë§à“‡©≈’Ë¬
¢Õß PEFR „πµÕπ‡™â“®“°∫ —π∑÷°ª√–®”«—π¢ÕßºŸâªÉ«¬‡æ‘Ë¡¢÷Èπ®“° 294.11 ‡ªìπ 314.7 ·≈– 316.27 ≈ ‘µ√/π“∑ ’
 ”À√—∫ PEFR °àÕπ‡¢â“πÕπ‡æ‘Ë¡¢÷Èπ®“° 295.93 ‡ªìπ 316.38 ·≈– 320.66 ≈‘µ√/π“∑’ √«¡∑ —Èß¡’§à“‡©≈’Ë¬¢ÕßÕ“°“√
ÀÕ∫À◊¥„π‡«≈“°≈“ß«—π·≈–°≈“ß§◊π≈¥≈ß®“° 0.53 ‡ªìπ 0.42, 0.29 ·≈– ®“° 1.41 ‡ªìπ 1.02, 0.84 „π —ª¥“Àå∑’Ë 4
·≈– 8 À≈ —ß„Àâ¬“‡™àπ°—π πÕ°®“°π ’È¬—ßæ∫«à“§à“‡©≈’Ë¬¢Õß°“√„™â¬“¢¬“¬À≈Õ¥≈¡ β2-agonist ™π‘¥ Ÿ¥¥¡ ≈¥≈ß®“°
2.25 ‡ªìπ 1.54 ·≈– 1.13 µ“¡≈”¥—∫ °“√»÷°…“π’È¡’ºŸâªÉ«¬ 2 √“¬ (√âÕ¬≈– 1.8) ‡°‘¥Õ“°“√·∑√° ấÕπ‡π◊ËÕß®“°¬“
‰¥â·°à ª«¥»’√…–À√◊Õ„® —Ëπ ·≈–ºŸâªÉ«¬ 3 √“¬ (√âÕ¬≈– 2.6) ¡’√–¥—∫ aminotransferase „π‡≈◊Õ¥ Ÿß°«à“§à“ª°µ‘
3 ‡∑à“‚¥¬‰¡à¡’Õ“°“√· ¥ß¢Õßµ—∫Õ—°‡ ∫‡°‘¥¢÷Èπ ·≈–°≈—∫§◊π‡ªìπª°µ‘‰¥âÀ≈—ßÀ¬ÿ¥¬“ ´“‡øÕ≈Ÿ§“ ®÷ß‡ªìπ¬“√ —°…“
‚√§À◊¥Õ’°¢π“πÀπ÷Ëß∑’Ë “¡“√∂π”¡“„™â„π°“√√—°…“‡æ◊ËÕ§«∫§ÿ¡Õ“°“√¢ÕßºŸâªÉ«¬‚√§À◊¥‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ·≈–
ª≈Õ¥¿—¬
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Abstract: T. Suthamsmai*, P. Youngchaiyud*, W. Boonsawat**, R. Fuengthong*** and C. Liwsrisakun.
Efficacy and safety of Zafirlukast in the treatment of Thai asthmatic patients. Thai J Tuberc Chest Dis
and Crit Care 2004;25:163-172
* Department of Medicine, Faculty of Medicine, Siriraj Hospital, Mahidol University ** Department of
Medicine, Faculty of Medicine, Khon Kaen *** Phar Mongkut Klao Hospital **** Maharaj Nakorn
Chiang Mai Hospital

The efficacy and safety of Zafirlukast was assessed as maintainance therapy for patient with
mild to moderate asthma.  A total of 112 patients were enrolled in a 8 week, non-radomized, open-label
extension multicentre trial in Thailand using Zafirlukast at the dosage of 20 mg twice daily for 8 weeks.
Efficacy assessed by clinical evaluation, number of β2-agonist used, spriometry  and daily Peak Expira-
tory Flow Rate (PEFR) measurement.  Safety evaluated by adverse events and laboratory tests.  Zafirlukast
has demonstrated satistically significance improved in pulmonary function both FEV1 and PEFR.  The
mean FEV1, was 1.62 L. at baseline and was increase to 1.71 L. at week 4 and to 1.74 L. at week 8.  The
mean PEFR was 278.17 L/min at baseline and increased to 299.17 L/min at week 4 and to 313.31 L/min
at week 8.   The results of morning and evening PEFR from the dairy card data show inprovements after
the treatment of Zafirlukast.  The mean morning PEFR was 294.11 L/min before treatment and was
increased  to 314.7 L/min at week 4 and 316.27 L/min at week 8 after treatment while the mean evening
PEFR was 295.93 L/min before treatment and was increased to 316.38 L/min at week 4 and 320.66 L/
min at week 8 after treatment.  Zafirlukast also decreased daytime asthma symptom score from 0.53
before treatment to 0.42 at week 4 and 0.29 at week 8; and night-time asthma symptom from 1.41
before treatment to 1.02 and 0.84 at week 8 while the mean used of β2-agonist was decreased from 2.25
to 1.54 at week 4 and 1.13 at week 8 of treatment. Two patients (1.8%) had adverse events, (headache
or palpitation) during the trial.  Asymptomatic increases in serum aminotransferase levels of three times
the upper limit of normal values were seen in 3 patients (2.6%).  These adverse events and abnormal
increase in serum aminotransferase retumed to normal after discontinue of Zafirlukast. The result of this
trial demonstrate that Zafirlukast is safe and effective for the prophylactic treatment of asthma.

∫∑π”
‚√§À◊¥‡ªÁπ‚√§¢Õß√–∫∫∑“ß‡¥‘πÀ“¬„®∑ ’Ëæ∫∫ àÕ¬

·≈–‡ªìπ‚√§Àπ÷Ëß∑’Ë¡’Õÿ∫—µ‘°“√≥å¢Õß°“√‡®Á∫ªÉ«¬‡æ‘Ë¡¢÷Èπ
Õ¬à“ß√«¥‡√ Á«∑ —Èß„πª√–‡∑»∑ ’Ëæ—≤π“·≈â« ·≈–ª√–‡∑»
∑’Ë°”≈—ßæ—≤π“ æ¬“∏ ‘ √ ’√«‘∑¬“ ”§—≠¢Õß‚√§π ’Èª√–°Õ∫
¥â«¬°“√Õ—°‡ ∫‡√◊ÈÕ√ —ß¢ÕßÀ≈Õ¥≈¡‚¥¬¡’‡´≈À≈“¬™π ‘¥

·∑√°µ—«Õ¬Ÿà„π™—Èπ‡¬ ◊ËÕ∫ÿÀ≈Õ¥≈¡ √ à«¡°—∫°“√∑ ’ËÀ≈Õ¥≈¡
¡’ªØ‘°‘√‘ ¬“µÕ∫ πÕßµàÕµ—«°√–µÿâπ‰¥â ‰«°«à“§πª°µ‘
°≈‰°„π°“√ ‡°‘¥°“√À¥‡°√Á ß¢ÕßÀ≈Õ¥≈¡‡°‘¥®“°
°“√ª≈¥ª≈àÕ¬ “√µà“ßÊ ‡™àπ histamine, cysteinyl
leukotrienes (CysLTs), prostaglandin, thromboxane œ≈œ
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„πªí®®ÿ∫—πæ∫«à“ cysteinyl leukotrienes ‡ªìπ mediators
 ”§—≠„π°“√‡°‘¥°“√Õ—°‡ ∫·≈–À¥‡°√ Áß¢ÕßÀ≈Õ¥≈¡  ‚¥¬
CysLTs ÕÕ°ƒ∑∏‘Ï°√–µÿâπ„Àâ‡´≈À≈“¬™π ‘¥ ‡™àπ  mast cell,
eosinophil ‡§≈◊ËÕπµ—«‡¢â“‰ªÕ¬Ÿà „πºπ—ßÀ≈Õ¥≈¡ ·≈–
CysLTs ¬—ß°√–µÿâπ cationic protein ∑”„Àâ‡°‘¥°“√
≈Õ°µ—«¢Õß‡¬ ◊ËÕ∫ÿÀ≈Õ¥≈¡∫«¡ ¡’º≈∑”„Àâ‡¬◊ËÕ∫ÿÀ≈Õ¥≈¡
¡’ªØ‘°‘√‘¬“µÕ∫ πÕßµàÕµ—«°√–µÿâπ¡“°¢÷Èπ √ à«¡°—∫°“√°√–µÿâπ
mucous gland ∑”„Àâ¡’®”π«π‡ ¡À–·≈–‡¬◊ËÕ∫ÿÀ≈Õ¥≈¡
∫«¡¡“°¢÷Èπ „π√–¬– 20 ªï∑ ’Ëºà“π¡“‰¥â¡’°“√§âπ§«â“À“¬“„À¡à
∑’ËÕÕ°ƒ∑∏‘Ï¢—¥¢«“ß°“√∑”ß“π¢Õß CysLTs ‡æ◊ËÕπ”¡“
„™â√—°…“ºŸâªÉ«¬‚√§À◊¥ ¬“¥—ß°≈à“«ª√–°Õ∫¥â«¬¬“°≈ÿà¡·√°
∑’ËÕÕ°ƒ∑∏ ‘Ï¢—¥¢«“ß°“√∑”ß“π¢Õß 5 - lipoxygenase
∑’Ë‡√’¬°«à“ leukotriene synthesis inhibitor µ—«Õ¬à“ß‡™àπ
Zileuton   à«π¬“ °≈ ÿà¡∑’Ë 2 ‡ªìπ¬“∑’ËÕÕ°ƒ∑∏‘Ï‚¥¬µ√ßµàÕ
receptor ∑’Ë‡√’¬°«à“ leukotriene receptor antagonist
(LTRA) ‡™àπ Pranlukast, Zafirlukast ·≈– Montelukast

«—µ∂ÿª√– ß§å
«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“π ’È‡æ◊ËÕ∑¥ Õ∫ª√–  ‘∑∏‘-

¿“æ·≈–§«“¡ª≈Õ¥¿—¬¢Õß¬“´“‡øÕ≈Ÿ§“  (Zafirlukast)
„π°“√√—°…“ºŸâªÉ«¬‚√§À◊¥∑’Ë¡’Õ“°“√∑“ß§≈‘π‘°„π¢π“¥
πâÕ¬∂÷ßª“π°≈“ß ‚¥¬„Àâ¬“π’È√—∫ª√–∑“πµ‘¥µàÕ°—π‡ªìπ
‡«≈“ 8  —ª¥“Àå √à«¡°—∫¬“√ —°…“‚√§À ◊¥∑ ’ËºŸâªÉ«¬°”≈—ß„™âÕ¬Ÿà
ª√– ‘∑∏‘¿“æ·≈–§«“¡ª≈Õ¥¿—¬¢Õß¬“´“‡øÕ≈Ÿ§“  „π°“√
√—°…“ºŸâªÉ«¬‚√§À◊¥ «—¥®“°°“√‡ª≈ ’Ë¬π·ª≈ß¢ÕßÕ“°“√ºŸâªÉ«¬
®”π«π¬“¢¬“¬À≈Õ¥≈¡∑’ËºŸâªÉ«¬„™â °“√‡ª≈’Ë¬π·ª≈ß¢Õß
 ¡√√∂¿“æ°“√∑”ß“π¢ÕßªÕ¥ ·≈–Õ“°“√·∑√° ấÕπ∑’Ë
‡°‘¥¢÷Èπ √«¡∑—Èßº≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√

«—µ∂ÿ·≈–«‘∏’°“√
ºŸâªÉ«¬: ºŸâªÉ«¬‚√§À◊¥∑’Ë¡’Õ“°“√ÀÕ∫„π¢π“¥πâÕ¬∂÷ß

ª“π°≈“ß ∑ —ÈßÀ≠‘ß·≈–™“¬ Õ“¬ÿ√–À«à“ß  12-60 ªï   ”À√—∫
ºŸâªÉ«¬À≠‘ß®–µâÕß‰¡àÕ¬Ÿà„π√–À«à“ß°“√µ—Èß§√√¿å À√◊Õ„Àâπ¡
∫ÿµ√ ·≈–µâÕßÀ≈’°‡≈’Ë¬ß°“√µ—Èß§√√¿å„π√–À«à“ß∑’Ë∑”°“√
»÷°…“ ºŸâªÉ«¬∑ ’Ë ‰¥â√—∫°“√§—¥‡≈◊Õ°‡¢â“„π°“√»÷°…“π ’È®–µâÕß
ºà“π¢âÕ°”Àπ¥µà“ß Ê „π°“√»÷°…“¥—ßµàÕ‰ªπ ’È

1.   “¡“√∂∫—π∑÷°§à“  Peak Expiratory Flow Rate

(PEFR) ¥â«¬‡§√◊ËÕß Peak Flow Meter ·≈–Õ“°“√ÀÕ∫À◊¥
„π·µà≈–«—π‰¥âÕ¬à“ß∂Ÿ°µâÕß

2. ¡’§à“ Forced Expiratory Volume at one
second (FEV1) µË”°«à“À√◊Õ‡∑ à“°—∫√âÕ¬≈– 80 ¢Õß§à“
§“¥§–‡π„π§πª°µ‘

3.   ¡√√∂¿“æ°“√∑”ß“π¢ÕßªÕ¥„π√Õ∫ªï∑’Ëºà“π¡“
ª√–°Õ∫¥â«¬

3.1 ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“ FEV1 ¡“°°«à“√âÕ¬
≈– 15 À√◊Õ

3.2 ¡’°“√‡æ‘Ë¡¢Õß§à“ FEV1 À≈—ß®“°‰¥â√—∫¬“¢¬“¬
À≈Õ¥≈¡ Salbutamol „π¢π“¥ 400 µg  ‡°‘π°«à“√âÕ¬≈–
15  À√◊Õ

3.3 ¡’°“√‡æ‘Ë¡¢Õß§à“ FVC À√◊Õ  FEV1  À≈ —ß‰¥â
√ —∫¬“¢¬“¬À≈Õ¥≈¡ ‡°‘π°«à“√âÕ¬≈– 12 À√◊Õ 200  ¡≈.

4. ‰¥â√—∫°“√√—°…“¥â«¬¬“§Õ√åµ‘‚§ ‡µ’¬√Õ¬¥å™π‘¥
 Ÿ¥¥¡„π¢π“¥§ß∑ ’Ë Õ¬à“ßπâÕ¬ 4   —ª¥“Àå °àÕπ‡¢â“√à«¡
„π°“√»÷°…“ ·≈–¡’°“√„™â β2- agonist ™π‘¥ Ÿ¥¥¡‡ªìπ
§√ —Èß§√“« ‡æ◊ËÕ∫√√‡∑“Õ“°“√ÀÕ∫À◊¥

5. ¡’Õ“°“√ÀÕ∫À◊¥‡¢â“‰¥â°—∫¢âÕ„¥¢âÕÀπ÷Ëß ¥—ßµàÕ‰ªπ’È
5.1 ¡’Õ“°“√ÀÕ∫„π·µà≈–«—π  (symptom score)

‡∑à“°—∫ 2 À√◊Õ¡“°°«à“ „π™à«ß 4 - 7 «—π°àÕπ∑”°“√»÷°…“
À√◊Õ

5.2 ¡’Õ“°“√ÀÕ∫®πµâÕß„™â¬“ β2- agonist
‡æ◊ËÕ§«∫§ÿ¡Õ“°“√Õ¬à“ßπâÕ¬ 4 «—π „π™à«ß 7 «—π ÿ¥∑ â“¬
°àÕπ∑”°“√»÷°…“ À√◊Õ

5.3  ¡’Õ“°“√ÀÕ∫„π™à«ß°≈“ß§ ◊π‡°‘¥¢÷ÈπÕ¬à“ßπâÕ¬
4 „π 7 «—π °àÕπ∑”°“√»÷°…“ ®π√∫°«π°“√πÕπÀ≈—∫

πÕ°®“°π ’ÈºŸâªÉ«¬®–µâÕß‰¡à¡’Õ“°“√®—∫À◊¥√ ÿπ·√ß®π
µâÕß‡¢â“√—∫°“√√ —°…“„π‚√ßæ¬“∫“≈„π√–¬– 6 ‡¥◊Õπ
°àÕπ‡¢â“√ à«¡„π°“√»÷°…“ À√◊ÕµâÕß‰¡à‡ªìπºŸâªÉ«¬‚√§À◊¥∑’Ë¡’
Õ“°“√ÀÕ∫‡ªìπ§√ —Èß§√“« ·≈–‰¡à¡’°“√µ‘¥‡™◊ÈÕ¢Õß√–∫∫°“√
À“¬„® à«πµâπ „π™à«ß 6  —ª¥“Àå °àÕπ‡¢â“√ à«¡„π°“√»÷°…“
ºŸâªÉ«¬®–µâÕß‰¡à‰¥â√—∫°“√√ —°…“¥â«¬¬“§Õ√ åµ‘‚§ ‡µ’¬√Õ¬¥å ∑—Èß
™π‘¥√ —∫ª√–∑“π À√◊Õ©’¥„π™à«ß 3 ‡¥ ◊Õπ°àÕπ‡¢â“√à«¡„π°“√
»÷°…“ ·≈–µâÕßÀ≈ ’°‡≈ ’Ë¬ß°“√„™â¬“ anti-histamine,
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ketotifen, long-acting β2- agonist ·≈– theophylline
√«¡∑ —Èß¬“„π°≈ ÿà¡ anticholinergics ·≈–¬“¢¬“¬À≈Õ¥≈¡
™π‘¥√—∫ª√–∑“π„π√–¬– Õß  —ª¥“Àå°àÕπ°“√»÷°…“ ·≈–
µ≈Õ¥‡«≈“∑ ’Ë∑”°“√»÷°…“

¬“∑’Ë„™â„π°“√»÷°…“ :  ´“‡øÕ≈ Ÿ§“  ¢π“¥  20  ¡°.
√—∫ª√–∑“π«—π≈– 2 §√ —Èß „πµÕπ‡™â“ ·≈–‡¬Áπ  ”À√ —∫¬“
√—°…“‚√§À◊¥∑ ’ËºŸâªÉ«¬„™âÕ¬Ÿà‡¥‘¡ ‡™àπ §Õ√ åµ‘‚§ ‡µ’¬√Õ¬¥å
™π ‘¥ Ÿ¥¥¡ „Àâ§ß¢π“¥‡¥‘¡‰«âµ≈Õ¥°“√»÷°…“  à«π¬“
¢¬“¬À≈Õ¥≈¡ β2- agonist ™π ‘¥  Ÿ¥¥¡ „Àâ„™â‡æ◊ËÕ∫√√‡∑“
Õ“°“√∑ ’Ë‡°‘¥¢÷Èπ‡ªìπ§√—Èß§√“«‡∑ à“π —Èπ

°“√»÷°…“π’È‡ªìπ°“√»÷°…“·∫∫‡ªî¥ ‚¥¬„™âºŸâªÉ«¬πÕ°
¢Õß‚√ßæ¬“∫“≈»‘√‘√“™, ‚√ßæ¬“∫“≈»√ ’π§√‘π∑√å ,
‚√ßæ¬“∫“≈¡À“√“™π§√‡™’¬ß„À¡à ·≈–‚√ßæ¬“∫“≈
æ√–¡ß°ÿÆ‡°≈â“œ  ºŸâªÉ«¬∑’Ë¡’§ÿ≥ ¡∫—µ‘§√∫∂â«πµ“¡∑’Ë
°”Àπ¥‰«â ®–‰¥â√—∫°“√µ√«®«—¥ ¡√√∂¿“æ°“√∑”ß“π¢Õß
ªÕ¥„π™à«ß 2  —ª¥“Àå·√°  ´÷Ëß‡ªìπ™à«ß§—¥‡≈◊Õ°ºŸâªÉÉ«¬‡¢â“
„π°“√»÷°…“ ·≈–®–¡’°“√ª√–‡¡‘πÕ“°“√∑“ß§≈ ‘π‘°√à«¡
°—∫°“√µ√«® ¡√√∂¿“æ°“√∑”ß“π¢ÕßªÕ¥‡°’Ë¬«°—∫ FEV1
·≈– PEFR È́”„π —ª¥“Àå∑’Ë 4 ·≈– 8 À≈ —ß„Àââ¬“ √«¡∑ —Èß¡’
°“√µ√«® ¡√√∂¿“æ°“√∑”ß“π¢Õßµ—∫„π√–¬–°àÕπ ·≈–
À≈—ß„Àâ¬“´“‡øÕ≈ Ÿ§“ „π  —ª¥“Àå∑’Ë 8 ¢Õß°“√√ —°…“ µ≈Õ¥
°“√»÷°…“ºŸâªÉ«¬®–µâÕß∫—π∑÷°§à“µà“ßÊ ¥—ßµàÕ‰ªπ ’È

1. Peak Expiratory Flow Rate (PEFR): ºŸâªÉ«¬
®–µâÕß∫ —π∑ ÷°§à“ PEFR «—π≈– Õß§√ —Èß„πµÕπ‡™â“ ·≈–
°àÕπ‡¢â“πÕπ  ‚¥¬«—¥¥â«¬‡§√◊ËÕß  Mini-Wright Peak Flow
Meter °“√«—¥§à“ PEFR ®–µâÕß∑”°àÕπ°“√„™â¬“¢¬“¬
À≈Õ¥≈¡ β2- agonist  Õ¬à“ßπ âÕ¬  3 ™—Ë«‚¡ß

2. Õ“°“√ÀÕ∫∑’Ë ‡°‘¥¢÷Èπ„π·µà≈–«—π ∑—Èß„π‡«≈“
°≈“ß«—π ·≈–°≈“ß§◊π „™â«‘∏’°“√„Àââ§–·ππ¥—ßµàÕ‰ªπ’È
0 §–·ππ = ‰¡à¡’Õ“°“√ÀÕ∫À◊¥
1 §–·ππ = ¡’Õ“°“√ÀÕ∫À◊¥·µà “¡“√∂∑π‰¥â ‚¥¬‰¡à

√∫°«π°‘®«—µ√ª√–®”«—π
2 §–·ππ = Õ“°“√ÀÕ∫À ◊¥∑”„Àâ√Ÿâ ÷°‰¡à ∫“¬„π°“√

∑”°‘®«—µ√ª√–®”«—π À√◊Õ√∫°«π°“√
πÕπÀ≈—∫

3 §–·ππ = Õ“°“√ÀÕ∫À ◊¥∑”„Àâ ‰¡à “¡“√∂∑”
°‘®«—µ√ª√–®”«—π À√◊ÕπÕπÀ≈—∫

3. ª√ ‘¡“≥¢Õß¬“¢¬“¬À≈Õ¥≈¡™π ‘¥ Ÿ¥¥¡∑ ’Ë„™â„π
·µà≈–«—π: ‚¥¬·∫ àß‡ªìπ®”π«π§√—Èß¢Õß¬“∑’Ë„™â „π™à«ß‡«≈“
°≈“ß«—π ·≈–°≈“ß§◊π

4. Õ“°“√·∑√° ấÕπ·≈–§«“¡º‘¥ª°µ‘µà“ßÊ ∑ ’Ë‡°‘¥¢÷Èπ
„π√–À«à“ß∑”°“√»÷°…“

°“√ª√–‡¡‘πº≈°“√»÷°…“
°“√«‘‡§√“–Àå°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕ“°“√ ·≈–®”π«π

¢Õß¬“¢¬“¬À≈Õ¥≈¡ β2- agonist ™π ‘¥ Ÿ¥¥¡∑ ’Ë„™âÀ≈—ß
„Àâ¬“´“‡øÕ≈ Ÿ§“  ‡ª√ ’¬∫‡∑ ’¬∫°—∫™à«ß°àÕπ„Àâ¬“ „™â«‘∏’
ANOVA   à«π°“√«‘‡§√“–Àå°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¡√√∂-
¿“æ°“√∑”ß“π¢ÕßªÕ¥∑’Ë‡°‘¥¢÷Èπ „™â«‘∏’ pair t-test

º≈°“√»÷°…“
ºŸâªÉ«¬‚√§ÀÕ∫À◊¥∑ —ÈßÀ¡¥ 124 √“¬ ∑ ’Ë‡≈◊Õ°‡¢â“¡“„π

°“√»÷°…“π’È  ¡’ºŸâªÉ«¬®”π«π  112  √“¬∑ ’Ëºà“π°“√§—¥°√Õß
‚¥¬·∫àß‡ªìπ™“¬  36 √“¬  À≠‘ß 76 √“¬ Õ“¬ÿ√–À«à“ß
13-59 ªï Õ“¬ÿ‡©≈’Ë¬ 43.2 ªï „π√–À«à“ß°“√»÷°…“ ¡’ºŸâªÉ«¬
®”π«π 11 √“¬ ∂Ÿ°§—¥ÕÕ°®“°°“√»÷°…“‡π◊ËÕß®“°„™â¬“
√—°…“‚√§ÀÕ∫™π ‘¥Õ◊Ëπ∑’Ë ‰¡à ‰¥â°”Àπ¥‰«â „π°“√»÷°…“
„π®”π«ππ ’È¡’ºŸâªÉÉ«¬ 2 √“¬ ∑ ’Ë¡’Õ“°“√°”‡√ ‘∫¢Õß‚√§®πµâÕß
„Àââ°“√√—°…“¥â«¬¬“§Õ√åµ‘‚§ ‡µ’¬√Õ¬¥å ™π ‘¥√ —∫ª√–∑“π
À√◊Õ©’¥ ·≈–¬—ß¡’ºŸâªÉ«¬Õ’° 2 √“¬ ∑ ’Ë¡’Õ“°“√·∑√° ấÕπ
(ª«¥»’√…–√à«¡°—∫™“∫√‘‡«≥µâπ§Õ 1 √“¬ À≈—ß‰¥â√—∫¬“
´“‡øÕ≈Ÿ§“  3 «—π ·≈–„® —ËπÀ≈—ß√ —∫ª√–∑“π¬“´“‡øÕ-
≈Ÿ§“  4 «—π Õ’° 1 √“¬) ®π∑”„Àâ‰¡à “¡“√∂√à«¡„π°“√
»÷°…“®π®∫‰¥ââ ∑”„Àââ®”π«πºŸâªÉ«¬∑ ’Ë‡¢â“√à«¡„π°“√»÷°…“
®π®∫‚§√ß°“√»÷°…“π’È≈¥≈ß‡À≈◊Õ 99 √“¬

 ¡√√∂¿“æ°“√∑”ß“π¢ÕßªÕ¥‡°’Ë¬«°—∫ FEV1 ·≈–
PEFR „π§≈ ‘π‘°¢Õß‚√ßæ¬“∫“≈ µ—Èß·µà‡√ ‘Ë¡µâπ°“√»÷°…“,
 —ª¥“Àå∑ ’Ë 4 ·≈– 8 ¢Õß°“√»÷°…“ ‰¥â· ¥ß‰«â„πµ“√“ß∑’Ë 1
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®–‡ÀÁπ‰¥â«à“§à“‡©≈ ’Ë¬¢Õßª√ ‘¡“µ√  Ÿß ÿ¥¢Õß≈¡À“¬„®ÕÕ°
„π 1 «‘π“∑’·√° (FEV1) ‡æ‘Ë¡¢÷Èπ®“° 1.62 ± 0.51 ≈‘µ√‡ªìπ
1.71 ± 0.58 ·≈–1.74 ± 0.56 ≈‘µ√ „π¢≥–∑ ’Ë§à“‡©≈ ’Ë¬
¢ÕßÕ—µ√“‡√ Á« Ÿß ÿ¥¢Õß°“√À“¬„® (PEFR) ‡æ‘Ë¡¢÷Èπ®“°

µ“√“ß∑ ’Ë 1  °“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“ FEV1 ·≈– PEFR „π§≈‘π‘° ‡ª√’¬∫‡∑ ’¬∫™à«ßæ◊Èπ∞“π°àÕπ°“√»÷°…“ °—∫  —ª¥“Àå∑’Ë 4
·≈– 8 À≈ —ß‰¥â√—∫°“√√ —°…“¥â«¬¬“´“‡øÕ≈Ÿ§“ 

FEV1
Week  0 (Baseline)
Week 4
Week 8

PEFR
Week 0  (Baseline)
Week 4
Week 8

Actual meausrement
(L.) ±±±±± SD

% Predicted
Values

Percent changes
Means SD P Value

1.62 ± 0.51
1.71 ± 0.58
1.74 ± 0.56

62.06 ± 13.2
65.28 ± 15.7
66.65 ± 14.3

6.78 ± 20.02
9.14 ± 20.23

L/min.
278.19  ±  94.07
299.17 ±  99.62
313.31 ± 100.33

 11.49 ± 29.41
15.98 ± 28.8

0.003
< 0.001

<0.001
<0.001

°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕ—µ√“‡√Á«  Ÿß ÿ¥¢Õß°“√À“¬„®
(PEFR) „πµÕπ‡™â“·≈–°àÕππÕπ ®“°∫—π∑÷°ª√–®”«—π
¢ÕßºŸâªÉ«¬ ‡ª√’¬∫‡∑’¬∫„π™à«ß°àÕπ„Àâ¬“°—∫ —ª¥“Àå∑’Ë 4 ·≈–
8 À≈—ß‰¥â√—∫°“√√—°…“¥â«¬¬“´“‡øÕ≈Ÿ§“  ‰¥â· ¥ß‰«â„π
µ“√“ß∑ ’Ë 2 ·≈–√Ÿª∑’Ë 1 ´÷Ëßæ∫«à“§à“‡©≈’Ë¬¢Õß PEFR „π
µÕπ‡™â“  Ÿß¢÷Èπ®“° 294.11 ± 2.81 ‡ªìπ 314.7 ± 19.35

·≈– 316.27 ± 5.68 ≈ ‘µ√/π“∑’ ·≈–§à“‡©≈’Ë¬¢Õß PEFR
°àÕπ‡¢â“πÕπ  Ÿß¢÷Èπ ®“° 295.93 ± 19.47 ‡ªìπ 316.38 ±
3.45 ·≈– 320.66 ± 2.63 ≈‘µ√/π“∑’ „π —ª¥“Àå∑’Ë 4 ·≈– 8
À≈—ß„Àâ¬“µ“¡≈”¥—∫ ‚¥¬°“√‡ª≈’Ë¬π·ª≈ßπ’Èæ∫«à“¡’§«“¡
·µ°µà“ß ®“°§à“æ◊Èπ∞“π∑’Ë¡’π—¬ ”§—≠„π∑“ß ∂‘µ‘

µ“√“ß∑’Ë 2  °“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕ—µ√“‡√Á« Ÿß ÿ¥¢Õß°“√À“¬„®„πµÕπ‡™â“·≈–°àÕππÕπ ®“° ¡ÿ¥∫—π∑÷°ª√–®”«—π¢ÕßºŸâªÉ«¬
‡ª√’¬∫‡∑’¬∫™à«ßæ◊Èπ∞“π°àÕπ°“√»÷°…“ °—∫ —ª¥“Àå∑ ’Ë 4 ·≈– 8 À≈—ß‰¥â√—∫°“√√—°…“¥â«¬¬“´“‡øÕ≈Ÿ§“ 

µÕπ‡™â“
°àÕπ‰¥â√—∫¬“
À≈—ß‰¥â√—∫¬“ 4  —ª¥“Àå
À≈—ß‰¥â√—∫¬“ 8  —ª¥“Àå
°àÕπ‡¢â“πÕπ
°àÕπ‰¥â√—∫¬“
À≈—ß‰¥â√—∫¬“ 4  —ª¥“Àå
À≈—ß‰¥â√—∫¬“ 8  —ª¥“Àå

Mean
(L/min)

Standard deviation P Value

294.11
314.70
316.27

295.93
316.38
320.66

0.002
< 0.001

0.001
<0.001

± 2.81
  ± 19.35
± 5.68

  ± 19.47
± 3.45
± 2.63

278.19 ± 94.07 ‡ªìπ 299.17± 99.6 ·≈– 313.31 ± 100.3
≈‘µ√/π“∑ ’ „π —ª¥“Àå∑’Ë 4 ·≈– 8 ¢Õß°“√√—°…“¥â«¬´“
‡øÕ≈Ÿ§“  µ“¡≈”¥—∫ °“√‡ª≈ ’Ë¬π·ª≈ß¥—ß°≈à“«æ∫«à“¡’§«“¡
·µ°µà“ß®“°§à“æ◊Èπ∞“π∑ ’Ë¡’π—¬ ”§—≠„π∑“ß ∂ ‘µ‘
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* ·≈– t = ¡’§«“¡·µ°µà“ß®“°æ◊Èπ∞“π∑’Ë¡’π—¬ ”§—≠∑“ß ∂‘µ‘

§à“‡©≈’Ë¬¢ÕßÕ“°“√ÀÕ∫À◊¥∑’Ë‡°‘¥¢÷Èπ ∑—Èß„π‡«≈“
°≈“ß«—π ·≈–°≈“ß§◊π „π√–¬–°àÕπ·≈–À≈—ß„Àâ°“√√—°…“¥â«¬
¬“´“‡øÕ≈ Ÿ§“  ‰¥â· ¥ß‰«â„πµ“√“ß∑ ’Ë 3 ®–‡ÀÁπ‰¥â«à“À≈—ß
®“°°“√√ —°…“¥â«¬¬“´“‡øÕ≈ Ÿ§“  ºŸâªÉ«¬¡’§à“‡©≈ ’Ë¬¢Õß
Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬„π™à«ß°≈“ß«—π≈¥≈ß®“° 0.53 ± 0.06
‡ªìπ 0.42 ± 0.03  ·≈– 0.29 ± 0.07   à«π§à“‡©≈’Ë¬¢Õß
Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬„π‡«≈“°≈“ß§ ◊π≈¥≈ß®“° 1.41 ± 0.12
‰ª‡ªìπ 1.02 ± 0.06 ·≈– 0.84 ± 0.04 „π  —ª¥“Àå∑ ’Ë 4
·≈– 8 ¢Õß°“√√—°…“¥â«¬¬“´“‡øÕ≈ Ÿ§“ µ“¡≈”¥—∫

 ”À√—∫Õ“°“√ÀÕ∫®π∑”„ÀâµâÕßµ◊Ëπ¢÷Èπ®“°°“√
πÕπÀ≈ —∫π—Èπ¡’°“√≈¥≈ß®“° 0.59 ± 0.14 §√ —Èß/§◊π ‡ªìπ
0.38 ± 0.05  ·≈– 0.24 ± 0.04  §√—Èß/§◊π „π  —ª¥“Àå∑ ’Ë 4

·≈– 8 À≈—ß„Àâ¬“ µ“¡≈”¥—∫ ·≈–°“√≈¥≈ßπ’Èæ∫¡’§«“¡
·µ°µà“ß®“°æ ◊Èπ∞“π∑ ’Ë¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑—Èß„π  —ª¥“Àå
∑ ’Ë 4 ·≈– 8   à«π§à“‡©≈ ’Ë¬¢Õß°“√„™â¬“¢¬“¬À≈Õ¥≈¡
β2- agonist „π√–¬–°àÕπ·≈–À≈ —ß„Àâ¬“´“‡øÕ≈ Ÿ§“ 
‰¥â· ¥ß‰«â„πµ“√“ß∑ ’Ë 4 ÷́Ëß®–æ∫«à“®”π«π§√ —Èß¢Õß°“√
„™â¬“¢¬“¬À≈Õ¥≈¡ β2-agnoist „π°“√√—°…“Õ“°“√
ÀÕ∫À ◊¥∑’Ë‡°‘¥¢÷Èπ ‰¥â≈¥≈ß®“° 2.25 ± 0.16  §√—Èß/«—π
‡ªìπ 1.54 ± 0.09 ·≈– 1.13 ± 0.09 §√—Èß/«—π À≈—ß‰¥â√—∫¬“
„π —ª¥“Àå∑’Ë 4 ·≈– 8 µ“¡≈”¥—∫ ·≈–æ∫¡’§«“¡·µ°µà“ß
∑’Ë¡’π—¬ ”§—≠∑“ß ∂‘µ‘

√Ÿª∑’Ë 1   · ¥ß§à“‡©≈’Ë¬¢Õß  PEFR  ®“° ¡ÿ¥∫—π∑÷°ª√–®”«—π¢ÕßºŸâªÉ«¬ ‡ª√’¬∫‡∑ ’¬∫™à«ßæ◊Èπ∞“π°àÕπ°“√»÷°…“°—∫  —ª¥“Àå
∑’Ë 4 ·≈– 8 À≈ —ß‰¥â√—∫°“√√ —°…“¥â«¬¬“´“‡øÕ≈Ÿ§“ 
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µ“√“ß∑ ’Ë 3 §à“‡©≈ ’Ë¬¢ÕßÕ“°“√ÀÕ∫À ◊¥ ∑’Ë‡°‘¥¢÷Èπ„π‡«≈“°≈“ß«—π·≈–°≈“ß§ ◊π ®“° ¡ÿ¥∫—π∑ ÷°ª√–®”«—π¢ÕßºŸâªÉ«¬
‡ª√’¬∫‡∑’¬∫™à«ßæ ◊Èπ∞“π°àÕπ°“√»÷°…“°—∫  —ª¥“Àå∑’Ë 4 ·≈– 8 À≈—ß‰¥â√—∫°“√√—°…“¥â«¬¬“´“‡øÕ≈Ÿ§“ 

µ“√“ß∑’Ë 4 §à“‡©≈’Ë¬¢Õß°“√„™â¬“¢¬“¬À≈Õ¥≈¡ β2-agonist ™π ‘¥ Ÿ¥¥¡ ‡æ ◊ËÕ∫√√‡∑“Õ“°“√ ®“° ¡ÿ¥∫—π∑÷°ª√–®”«—π
¢ÕßºŸâªÉ«¬  ‡ª√ ’¬∫‡∑’¬∫™à«ßæ ◊Èπ∞“π°àÕπ°“√√ —°…“°—∫ —ª¥“Àå∑’Ë 4 ·≈– 8 À≈—ß‰¥â√—∫°“√√—°…“¥â«¬¬“´“‡øÕ≈Ÿ§“ 

 Mean Standard deviation  P  Value

°àÕπ‰¥â√—∫¬“
À≈—ß‰¥â√—∫¬“ 4  —ª¥“Àå
À≈—ß‰¥â√—∫¬“ 8  —ª¥“Àå

± 0.16
± 0.09
± 0.09

2.25
1.54
1.13

0.001
< 0.001

 Mean Standard deviation  P  Value (symptom scores)

°≈“ß«—π
°àÕπ‰¥â√—∫¬“
À≈—ß‰¥â√—∫¬“ 4  —ª¥“Àå
À≈—ß‰¥â√—∫¬“ 8  —ª¥“Àå

°≈“ß§◊π
°àÕπ‰¥â√—∫¬“
À≈—ß‰¥â√—∫¬“ 4  —ª¥“Àå
À≈—ß‰¥â√—∫¬“ 8  —ª¥“Àå

Õ“°“√ÀÕ∫∑ ’Ë∑”„ÀâµâÕßµ◊Ëπ„π°≈“ß§ ◊π
°àÕπ‰¥â√—∫¬“
À≈—ß‰¥â√—∫¬“ 4  —ª¥“Àå
À≈—ß‰¥â√—∫¬“ 8  —ª¥“Àå

± 0.06
± 0.03
± 0.07

± 0.12
± 0.06
± 0.04

±0.14
±0.05
±0.04

0.53
0.42
0.29

1.41
1.02
0.84

0.59
0.38
0.24

< 0.001
< 0.001

< 0.001
< 0.001

< 0.001
< 0.001

Õ“°“√¢â“ß‡§’¬ß‡π◊ËÕß®“°¬“ : ºŸâªÉ«¬  à«π„À≠à∑πµàÕ
¬“´“‡øÕ≈Ÿ§“ ‰¥â¥’‚¥¬„π™à«ß·√°µ—Èß·µà‡√‘Ë¡µâπ°“√»÷°…“
®π∂ ÷ß —ª¥“Àå∑ ’Ë 4 ºŸâªÉ«¬„Àâ§«“¡√ à«¡¡ ◊Õ„π°“√√ —∫ª√–∑“π
¬“´“‡øÕ≈Ÿ§“  §‘¥‡ªìπ√âÕ¬≈– 92.3 „π¢≥–∑’Ë°“√„™â¬“
„π™à«ß —ª¥“Àå∑’Ë 4 ∂ ÷ß 8 ºŸâªÉ«¬„Àâ§«“¡√à«¡¡◊Õ„π°“√„™â
¬“‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 97.7  ”À√—∫ºŸâªÉ«¬ Õß√“¬ (√âÕ¬≈– 1.8)
∑’Ë¡’Õ“°“√·∑√° ấÕπ ™π ‘¥ª«¥»√’…– √à«¡°—∫Õ“°“√™“
∫√‘‡«≥µâπ§Õ À√◊Õ„® —Ëπ À≈—ß√—∫ª√–∑“π¬“´“‡øÕ≈ Ÿ§“ 

‰¡à “¡“√∂√ à«¡„π°“√»÷°…“®π®∫‰¥â ‡¡ ◊ËÕÀ¬ÿ¥¬“´“‡øÕ≈ Ÿ§“ 
æ∫«à“Õ“°“√¥—ß°≈à“«À“¬‡ªìπª°µ‘¿“¬„π 2-3 «—π
πÕ°®“°π’ÈºŸâªÉ«¬Õ’° 3 √“¬ (√âÕ¬≈– 2.6) ∑’Ë¡’√–¥—∫ ami-
notransferase „π‡≈◊Õ¥ Ÿß‡°‘π°«à“ 3 ‡∑ à“¢Õß§à“ª°µ‘ ·µà‰¡à
æ∫Õ“°“√ µ—∫Õ—°‡ ∫ ‡™àπ µ—«‡À≈◊Õß µ“‡À≈◊Õß ‡°‘¥¢÷Èπ„π
  —ª¥“Àå∑ ’Ë 8 ¢Õß°“√√—°…“ °“√µ‘¥µ“¡ºŸâªÉ«¬„π√–¬–µàÕ
¡“æ∫«à“√–¥—∫ aminotransferase ¢ÕßºŸâªÉ«¬∑—Èß 3 √“¬π’È
°≈—∫§ ◊π‡ªìπª°µ‘À≈—ßÀ¬ÿ¥¬“´“‡øÕ≈ Ÿ§“ 
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«‘®“√≥å
Cysteinyl leukotrienes ‡ªìπ “√∑ ’Ë‡°‘¥®“°°“√‡ª≈ ’Ë¬π

·ª≈ß¢Õß arachidonic acid „π¢∫«π°“√µÕ∫ πÕßµàÕ
ªØ‘°‘√‘¬“∑“ß immune   “√ ”§—≠„π°≈ ÿà¡π’È ‰¥â·°à LTC4, LTD4
·≈– LTE4 ‡ªìπµ—«°“√ ”§—≠∑’Ë∑”„Àâ‡°‘¥°“√Õ—°‡ ∫ ·≈–
À≈Õ¥≈¡À¥‡°√ Áß ¬“∑’ËÕÕ°ƒ∑∏ ‘Ï¢—¥¢«“ß°“√∑”ß“π¢Õß
cysteinyl leukotrienes  ‡™àπ  Pranlukast,  Montelukast
·≈– Zafirlukast ®–ÕÕ°ƒ∑∏‘Ï¢—¥¢«“ß°“√∑”ß“π¢Õß
cysteinyl leukotrienes ∑’Ë receptor ∑”„Àâ¡’Õÿ∫—µ‘°“√≥å
¢ÕßÕ“°“√·∑√° ấÕπ‡π◊ËÕß®“°¬“‡°‘¥¢÷Èππ âÕ¬¡“° º≈°“√
»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“¬“´“‡øÕ≈Ÿ§“ ¡’ª√–  ‘∑∏ ‘“æ„π°“√
§«∫§ÿ¡Õ“°“√‚√§À◊¥‰¥â¥’ ‚¥¬¡’Õ“°“√·≈–°“√„™â¬“¢¬“¬
À≈Õ¥≈¡™π ‘¥ β2-agonist ‡æ ◊ËÕ∫√√‡∑“Õ“°“√≈¥≈ßæ√âÕ¡ Ê
°—π¡’ ¡√√∂¿“æ°“√∑”ß“π¢ÕßªÕ¥‡æ‘Ë¡¢÷Èπµ≈Õ¥√–¬–‡«≈“
8  —ª¥“Àå∑’Ë ‰¥â√—∫°“√√ —°…“ Fish JE ·≈–§≥–1 æ∫«à“°“√
„™â¬“‡øÕ≈Ÿ§“ √à«¡°—∫¬“‡¥‘¡∑’ËºŸâªÉ«¬‰¥â√—∫Õ¬Ÿà®–∑”„Àâ
Õ“°“√·≈– ¡√√∂¿“æ°“√∑”ß“π¢ÕßªÕ¥¥’¢÷Èπ„π¢≥–∑’Ë¡’
°“√„™â¬“¢¬“¬À≈Õ¥≈¡‡æ ◊ËÕ∫√√‡∑“Õ“°“√≈¥≈ßµ—Èß·µà«—π
∑’Ë Õß¢Õß°“√√—°…“ ·≈–°“√‡ª≈’Ë¬π·ª≈ß¥—ß°≈à“« ®–¡’
Õ¬Ÿàµ≈Õ¥‡«≈“∑’ËºŸâªÉ«¬‰¥â√ —∫°“√√—°…“¥â«¬¬“π’È ‡π◊ËÕß®“°
°“√»÷°…“π ’È‡ªìπ°“√»÷°…“„π√–¬–‡«≈“‡æ’¬ß 8  —ª¥“Àå
®÷ß‰¡à “¡“√∂· ¥ß„Àâ‡ÀÁπª√– ‘∑∏ ‘¿“æ¢Õß¬“„π°“√
§«∫§ÿ¡Õ“°“√¢Õß‚√§„π√–¬–¬“«‰¥â Õ¬à“ß‰√°Á¥’¡’º≈°“√
»÷°…“„π√–¬–¬“«À≈“¬°“√»÷°…“∑’Ë· ¥ßª√–  ‘∑∏‘¿“æ¢Õß¬“
„π°“√§«∫§ÿ¡Õ“°“√®–§ßÕ¬Ÿàµ≈Õ¥√–¬–‡«≈“∑ ’ËºŸâªÉ«¬
‰¥â√—∫°“√√ —°…“¥â«¬¬“π ’È1-3 ·≈–º≈°“√»÷°…“π ’È¬—ßµ√ß°—∫
°“√»÷°…“Õ ◊ËπÕ’°À≈“¬°“√»÷°…“ ∑ ’Ë· ¥ß„Àâ‡ÀÁπ«à“ Anti-
leukotriene ¡’ª√– ‘∑∏‘¿“æ„π°“√§«∫§ÿ¡Õ“°“√¢Õß‚√§
À◊¥‰¥â‡ªìπÕ¬à“ß¥’ 4-11 °“√‡ª√ ’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß´“
‡øÕ≈ Ÿ§“ °—∫§Õ√ åµ‘‚§ ‡µ’¬√Õ¬¥å™π‘¥ Ÿ¥¥¡ „π°“√»÷°…“
¢Õß Knorr  B ·≈–§≥–12 æ∫«à“„π√–¬–·√°¢Õß°“√√—°…“
ºŸâªÉ«¬‚√§À◊¥∑ ’Ë¡’§«“¡√ÿπ·√ß¢Õß‚√§„π¢π“¥ª“π°≈“ß
§Õ√åµ‘‚§ ‡µ’¬√Õ¬¥å™π‘¥ Ÿ¥¥¡®–∑”„ÀâºŸâªÉ«¬¡’ ¡√√∂¿“æ
°“√∑”ß“π¢ÕßªÕ¥‡°’Ë¬«°—∫ FEV1  Ÿß¢÷Èπ·≈–¥’°«à“
°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√ —°…“¥â«¬¬“ Montelukast  Õ¬à“ß‰√-

°Áµ“¡°“√„™â¬“∑—Èß Õßπ’Èµ‘¥µàÕ°—π‡ªìπ‡«≈“π“π∂÷ß 12 ‡¥ ◊Õπ
®–‰¡àæ∫§«“¡·µ°µà“ß√–À«à“ßª√– ‘∑∏‘¿“æ„π°“√§«∫§ÿ¡
Õ“°“√ ·≈– ¡√√∂¿“æ°“√∑”ß“π¢ÕßªÕ¥„πºŸâªÉ«¬∑ —Èß Õß
°≈ÿà¡ „π°“√»÷°…“‡ª√ ’¬∫‡∑ ’¬∫ª√–  ‘∑∏‘¿“æ¢Õß¬“∑ —Èß Õß
„πºŸâªÉ«¬‚√§À ◊¥‡√◊ÈÕ√—ß∑’Ë¡’§«“¡√ ÿπ·√ß¢Õß‚√§„π¢π“¥
ª“π°≈“ß Busse W ·≈–§≥–13 æ∫«à“ Fluticasone ¡’
ª√– ‘∑∏‘¿“æ„π°“√§«∫§ÿ¡Õ“°“√‰¥â¥’°«à“´“‡øÕ≈Ÿ§“ 
Calhoun W 14 æ∫«à“°“√„™â¬“‡øÕ≈Ÿ§“  „π¢π“¥ 80 ¡°.
√—∫ª√–∑“π«—π≈– 2 §√—Èß ®–∑”„Àâ√–¥—∫ aminotransferase
„π‡≈◊Õ¥¢ÕßºŸâªÉ«¬∫“ß√“¬  Ÿß‚¥¬‰¡à¡’Õ“°“√· ¥ß¢Õß
µ—∫Õ—°‡ ∫ „π¢≥–∑’Ë Fish JE ·≈–§≥–1 æ∫«à“ºŸâªÉ«¬‚√§
À◊¥∑ ’Ë‰¥â√—∫´“‡øÕ≈Ÿ§“  „π¢π“¥ 20 ¡°. √—∫ª√–∑“π
«—π≈– 2 §√ —Èß ¡’Õÿ∫ —µ‘°“√≥å¢Õß√–¥—∫ aminotransferase
„π‡≈◊Õ¥ Ÿß¢÷Èπ‡°‘π°«à“ 2 ‡∑ à“¢Õß§à“ª°µ‘ „π°≈ÿà¡ºŸâªÉ«¬∑’Ë
‰¥â√—∫´“‡øÕ≈ Ÿ§“ ·≈–¬“À≈Õ°‡ªìπ√âÕ¬≈– 3.1 ·≈– 2.8
µ“¡≈”¥—∫ ´÷Ëß‰¡àæ∫«à“¡’§«“¡·µ°µà“ß∑’Ë¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ ·≈–ºŸâªÉ«¬∑ ’Ë¡’√–¥—∫ aminotransferase   Ÿß‡À≈à“π’È
‰¡àæ∫«à“¡’Õ“°“√∑“ß§≈ ‘π‘°¢Õßµ—∫Õ—°‡ ∫‡°‘¥¢÷Èπ·µàÕ¬à“ß‰√
√«¡∑—Èß√–¥—∫ aminotransferase ∑’Ë  Ÿß¢÷Èππ’È®–≈¥≈ß
‡¢â“ Ÿà¿“«–ª°µ‘„π√–¬–‡«≈“‰¡à‡°‘π 3 ‡¥◊ÕπÀ≈—ßÀ¬ÿ¥¬“
Õ¬à“ß‰√°Á¥’¡’√“¬ß“πºŸâªÉ«¬∑’Ë¡’Õ“°“√µ—∫Õ—°‡ ∫√ ÿπ·√ßÀ≈ —ß
‰¥â√—∫¬“´“‡øÕ≈ Ÿ§“  3 √“¬15 √“¬·√°¡’ aminotransferase
„π‡≈◊Õ¥ Ÿ¥¢÷ÈπÀ≈—ß„™â¬“ ́ “‡øÕ≈ Ÿ§“ ¡“ 9 ‡¥ ◊Õπ ·≈–√–¥—∫
aminotransferase „π‡≈◊Õ¥∑ ’Ë≈¥≈ß‡ªìπª°µ‘À≈—ßÀ¬ÿ¥¬“
°≈—∫ Ÿß¢÷ÈπÕ’°‡¡◊ËÕ∑¥≈Õß„Àâ¬“´“‡øÕ≈Ÿ§“ „À¡àÕ’°§√—Èß
√“¬∑’Ë Õß¡’√–¥—∫ amonotransferase ·≈– bilirubin   Ÿß
¢÷ÈπÀ≈—ß√ —∫ª√–∑“π¬“´“‡øÕ≈Ÿ§“ ¡“ 5 ‡¥ ◊Õπ ‡π◊ËÕß®“°
ºŸâªÉ«¬¡’Õ“°“√µ—∫Õ—°‡ ∫√ÿπ·√ß¡“°¢÷Èπ ®÷ß‰¥â√ —∫°“√√—°…“
‚¥¬°“√ºà“µ—¥‡ª≈’Ë¬πµ—∫ À≈—ßºà“µ—¥ºŸâªÉ«¬À“¬‡ªìπª°µ‘
√“¬ ÿ¥∑â“¬ºŸâªÉ«¬¡’Õ“°“√µ—∫Õ—°‡ ∫‡°‘¥¢÷ÈπÀ≈—ß‰¥â√—∫¬“
´“‡øÕ≈ Ÿ§“  6 ‡¥◊Õπ ºŸâªÉ«¬√“¬π ’È ‰¥â√ —∫°“√√—°…“¥â«¬
¬“§Õ√ åµ‘‚§ ‡µ’¬√Õ¬¥å ®πÀ“¬‡ªìπª°µ‘ „π°“√»÷°…“π’È
æ∫«à“¡’ºŸâªÉ«¬ 3 √“¬ (√âÕ¬≈– 2.6) ∑’Ë¡’√–¥—∫ aminotrans-
ferase „π‡≈◊Õ¥ Ÿß°«à“§πª°µ‘ 3 ‡∑ à“ ‚¥¬‰¡à¡’Õ“°“√
· ¥ß¢Õßµ—∫Õ—°‡ ∫ ‡™àπ µ—«‡À≈◊Õß µ“‡À≈◊Õß „π —ª¥“Àå
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∑’Ë 8 ¢Õß°“√√—°…“ ·≈–„π°“√µ‘¥µ“¡µàÕ¡“æ∫«à“√–¥—∫
aminotransferase ∑’Ë  Ÿß¢÷Èππ ’È °≈—∫§◊π  Ÿà ¿“«–ª°µ‘‰¥âÀ≈—ß
À¬ÿ¥¬“  ”À√—∫Õ“°“√·∑√° ấÕπ‡π◊ËÕß®“°¬“∑’Ëæ∫„π°“√
»÷°…“π ’È ‰¥â·°àª«¥»’√…– À√◊Õ„® —Ëπ´÷Ëßæ∫„πºŸâªÉ«¬ 2 √“¬
(√âÕ¬≈– 1.8)  lge OM ·≈–§≥–16 æ∫Õÿ∫—µ‘°“√≥ å¢Õß°“√
ª«¥»√’…– ‡π◊ËÕß®“°¬“´“‡øÕ≈Ÿ§“  Ÿß∂÷ß√âÕ¬≈– 6.7 ·µà¬—ß
‰¡àà¡’§”Õ∏ ‘∫“¬∑ ’Ë™—¥‡®π„π‡√◊ËÕßπ ’È °“√∑ ’Ë¬“´“‡øÕ≈ Ÿ§“ ¡’
ª√– ‘∑∏‘¿“æ„π°“√§«∫§ÿ¡Õ“°“√‰¥â¥’ ¡’Õ“°“√·∑√°´âÕπ
‡π◊ËÕß®“°¬“‡°‘¥¢÷Èππ âÕ¬¡“° ·≈–‰¡à√ÿπ·√ß √«¡∑—ÈßÕ“°“√
·∑√°´âÕπ¥—ß°≈à“«®–À“¬‰ª‡¡ ◊ËÕÀ¬ÿ¥¬“ ®÷ßÕ“®°≈à“«‰¥â«à“
´“‡øÕ≈ Ÿ§“ ‡ªìπ¬“Õ’°¢π“πÀπ ÷Ëß ∑ ’Ë¡’ª√–  ‘∑∏‘¿“æ·≈–
§«“¡ª≈Õ¥¿—¬„π°“√„™â√—°…“‚√§À ◊¥‰¥â¥’Õ’°¢π“πÀπ ÷Ëß

 √ÿª
´“‡øÕ≈Ÿ§“ ‡ªìπ¬“√—°…“‚√§À◊¥™π‘¥√ —∫ª√–∑“π∑’Ë

ÕÕ°ƒ∑∏‘Ï¢—¥¢«“ß°“√∑”ß“π¢Õß cysteinyl leukotrienes
°“√„™â¬“π ’È√—°…“ºŸâªÉ«¬‚√§À◊¥∑’Ë¡’§«“¡√ÿπ·√ß¢Õß‚√§„π
¢π“¥πâÕ¬∂ ÷ßª“π°≈“ß‚¥¬„™â¬“ 20 ¡°.√ —∫ª√–∑“π«—π≈–
2 §√ —Èß ‡ªìπ‡«≈“ 8   —ª¥“Àå æ∫«à“¬“ “¡“√∂§«∫§ÿ¡Õ“°“√
¢Õß‚√§À◊¥‰¥â‡ªìπÕ¬à“ß¥’ ·≈–ºŸâªÉ«¬¡’ ¡√√∂¿“æ°“√∑”ß“π
¢ÕßªÕ¥‡æ‘Ë¡¢÷Èπµ≈Õ¥√–¬–‡«≈“∑ ’Ë∑”°“√»÷°…“ „π¢≥–∑ ’Ë
Õ“°“√·∑√°´âÕπ‡π◊ËÕß®“°¬“‡°‘¥¢÷ÈππâÕ¬¡“° ·≈–Õ“°“√
¥—ß°≈à“«°≈—∫§◊π‡ªìπª°µ‘‰¥âÀ≈—ßÀ¬ÿ¥¬“ ´“‡øÕ≈Ÿ§“ ®÷ß
‡ªìπ¬“√—°…“‚√§À ◊¥Õ’°¢π“πÀπ ÷Ëß∑’Ë “¡“√∂π”¡“„™â„π°“√
√— °…“‡æ◊Ë Õ§«∫§ÿ¡Õ“°“√¢ÕßºŸâªÉ«¬‚√§À◊¥‰¥âÕ¬à“ß¡’
ª√– ‘∑∏ ‘¿“æ·≈–ª≈Õ¥¿—¬
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