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«“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ
©∫—∫π’È ‡ªìπ©∫—∫∑’Ë 2 ¢Õßªï∑’Ë 27 °Õß∫√√≥“∏‘°“√µâÕß
¢ÕÕ¿—¬∑ à“πºŸâÕà“π∑ ÿ°∑à“π∑ ’Ë‡°‘¥§«“¡≈ à“™â“®“°°”Àπ¥‰ª
¡“° ·µà°Á™¥‡™¬¥â«¬∫∑§«“¡∑’Ëπ à“ π„®·≈–¡’ª√–‚¬™πå
µàÕ‡«™ªØ‘∫—µ‘¢Õß·æ∑¬å·≈–∫ ÿ§≈“°√∑“ß “∏“√≥  ÿ¢
∑ÿ°ΩÉ“¬ ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ªÑÕß°—π·≈–√ —°…“«—≥‚√§·≈–
‚√§√–∫∫°“√À“¬„®

„π©∫ —∫π’È Õ—ß°Ÿ√ ‡°‘¥æ“≥ ‘™ ‰¥â‡¢’¬π∫∑§«“¡∑∫∑«π
(review article) ‡°’Ë¬«°—∫«—≥‚√§„π‡¥Á° ÷́Ëß¬—ß§ß‡ªìπ
ªí≠À“ “∏“√≥  ÿ¢∑’Ë ”§—≠¢Õßª√–‡∑» ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëß §«“¡√ÿπ·√ß¢Õß«—≥‚√§„π‡¥Á°®–¡“°°«à“„π
ºŸâ „À≠ à ·≈–¡’§«“¡¬ÿàß¬“°„π°“√«‘π‘®©—¬¡“°°«à“ ª«’≥
¥ÿ√ß§‡«‚√®πå ·≈–§≥– ‰¥â√“¬ß“π∂÷ß§«“¡™ÿ°¢Õß‡™◊ÈÕ
„π°≈ÿà¡ atypical pathogens „π°“√°àÕ‚√§ªÕ¥Õ—°‡ ∫
™ÿ¡™π„πª√–‡∑»‰∑¬ ®“°°“√»÷°…“À≈“¬ ∂“∫ —π
(multicenter) ‰¥âº≈°“√»÷°…“‡ªìπ∑’Ëπà“ π„®¡“° ‚¥¬¡’
™“¬™“≠ ‚æ∏ ‘√ —µπå ‰¥â „Àâ§«“¡§‘¥‡ÀÁπ‡æ‘Ë¡‡µ‘¡„π∫∑
∫√√≥“∏‘°“√ πÕ°®“°π —Èπ ¬—ß¡’∫∑§«“¡∑’Ëπà“ π„®‡°’Ë¬«°—∫
adenosine deaminase„π°“√π”¡“™à«¬°“√«‘π‘®©—¬‚√§
2 ∫∑§«“¡®“° √ —ß √√§å ¿Ÿ√¬“ππ∑™—¬·≈–§≥– ·≈–
∏’√»—°¥‘Ï ‡°’¬√µ‘ª∞¡™—¬ ·≈–§≥– ÷́Ëß∑”°“√»÷°…“∂÷ß
√–¥—∫¢Õß‡ÕÁπ‰´¡åπ’È „π‡≈◊Õ¥ ·≈–„π “√πÈ” bronchoal-
veolar lavage ¢ÕßºŸâªÉ«¬«—≥‚√§µ“¡≈”¥—∫ πÕ°®“°π—Èπ
¬—ß¡’∫∑§«“¡Õ◊ËπÊ ∑’Ëπà“ π„®Õ’°¡“°¡“¬

„π«—π∑’Ë 24 ¡’π“§¡¢Õß∑ÿ°ªï Õß§å°“√Õπ“¡—¬‚≈°
(World Health Organization) ‰¥â°”Àπ¥„Àâ‡ªìπ ç«—π
«—≥‚√§‚≈°é (World TB Day) ·≈–„πªï 2549 π’È Õß§å°“√
Õπ“¡—¬‚≈°‰¥â„Àâ§”¢«—≠«à“ çActions for life: towards
a world free of tuberculosisé  ”À√—∫§”¢«—≠¿“…“
‰∑¬§◊Õ ç∑ ÿ°™’«‘µ„ à„® ‡æ ◊ËÕ‚≈° ¥„  ª≈Õ¥¿—¬«—≥‚√§é
Àπà«¬ß“πµà“ßÊ ∑ ’Ë‡°’Ë¬«¢âÕß‰¥â√à«¡°—π®—¥°‘®°√√¡√≥√ß§å
‡π◊ËÕß„π‚Õ°“ π’È  ¡“§¡ª√“∫«—≥‚√§·Ààßª√–‡∑»‰∑¬
„πæ√–∫√¡√“™Ÿª∂—¡¿å‰¥â√à«¡°—∫  ¡“§¡Õÿ√‡«™™å·Ààß

√—∫‰«âµ’æ‘¡æå‡¡◊ËÕ«—π∑’Ë 24 °√°Æ“§¡ 2549
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ª√–‡∑»‰∑¬ ®—¥°“√Õ∫√¡√–¬– —Èπ ”À√—∫æ¬“∫“≈·≈–
‡®â“Àπâ“∑ ’Ë™—≥ Ÿµ√ „π«—π∑’Ë 15-16   ‘ßÀ“§¡ 2549 ·≈–
°“√ª√–™ÿ¡«‘™“°“√ çBattle Against Tuberculosisé
 ”À√—∫·æ∑¬å ‡¿  —™°√ ·≈–ºŸâ π„® „π«—π∑’Ë 17-18
 ‘ßÀ“§¡ 2549 ≥ ‚√ßæ¬“∫“≈æ√–¡ß°ÿØ‡°≈â“

«—≥‚√§‡ªìπªí≠À“ “∏“√≥ ÿ¢∑’Ë ”§—≠¢Õßª√–‡∑»
·≈–¢Õß‚≈°¡“¬“«π“π °“√°”®—¥‚√§π’È „ÀâÀ¡¥‰ª ∂◊Õ
‡ªìπ¿“√°‘®∑ ’Ë ”§—≠¬‘Ëß¢Õß∑ÿ°ΩÉ“¬∑’Ë‡°’Ë¬«¢âÕß ∑—Èß·æ∑¬å
∫ÿ§≈“°√ “∏“√≥ ÿ¢ Õß§å°√µà“ßÊ∑ —Èß¿“§√ —∞·≈–‡Õ°™π
√«¡∑ —Èß°“√ π —∫ π ÿπ¥â“ππ‚¬∫“¬·≈–ß∫ª√–¡“≥®“°
√—∞∫“≈

«—π™—¬ ‡¥™ ¡ƒ∑∏‘Ïƒ∑—¬ æ.∫.
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√—∫‰«âµ’æ‘¡æå‡¡◊ËÕ«—π∑’Ë 30 ¡‘∂ÿπ“¬π 2549

„π«“√ “√©∫—∫π’È §≥–ºŸâ«‘®—¬1 ‰¥âπ”‡ πÕº≈ß“π
«‘®—¬‡æ ◊ËÕÀ“§«“¡™ÿ°¢Õß‡™ ◊ÈÕ°≈ ÿà¡ atypical pathogens
„π°≈ÿà¡ºŸâ „À≠à∑’ËªÉ«¬‡ªìπªÕ¥Õ—°‡ ∫„π™ÿ¡™π·≈–¡“√—∫
°“√√—°…“∑’Ë ‚√ßæ¬“∫“≈∑—Èß 5 ·Ààß„π‡¢µ°√ÿß‡∑æ¡À“π§√
∑—Èß·ºπ°ºŸâªÉ«¬„π·≈–ºŸâªÉ«¬πÕ°„π™à«ß√–¬–‡«≈“ 1 ªï
‚¥¬„™â«‘∏ ’µ√«®«—¥√–¥—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß antibody
µàÕ‡™◊ÈÕ°≈ ÿà¡π’È∑ ’Ë Ÿß¢÷ÈπÕ¬à“ßπ âÕ¬ 4 ‡∑à“‚¥¬µ√«® È́”Àà“ß
®“°§√—Èß·√° 2-4  —ª¥“Àå‡ªìπ‡°≥±å„π°“√«‘π‘®©—¬
º≈°“√»÷°…“æ∫§«“¡™ÿ°¢Õß‡™ ◊ÈÕ°≈ ÿà¡ atypical
pathogens π’È√âÕ¬≈– 32 ‡π◊ËÕß®“°‡ªìπ°“√ÕÕ°·∫∫
°“√»÷°…“§«“¡™ÿ°¢Õß‡™◊ÈÕ°≈ÿà¡π’È „πºŸâªÉ«¬∑’Ë¡“√ —∫°“√
√—°…“∑ ’Ë ‚√ßæ¬“∫“≈∑—Èß 5 ·Ààß´÷Ëß‰¡à‰¥â∂Ÿ°  ÿà¡µ—«Õ¬à“ß„Àâ
‡ªìπµ—«·∑π¢Õß‚√ßæ¬“∫“≈∑ ’Ë¡’∑’Ëµ—Èß°√–®“¬§√Õ∫§≈ ÿ¡
æ◊Èπ∑’Ë¢Õß°√ÿß‡∑æ¡À“π§√ ©–π—Èπ§«“¡™ÿ°¥—ß°≈à“«®÷ß
‡ªìπ§«“¡™ÿ°∑’Ë®”°—¥‡©æ“–°≈ÿà¡ºŸâªÉ«¬ªÕ¥Õ—°‡ ∫°≈ÿà¡π’È

‡∑à“π—Èπ ‡ªìπ∑ ’Ëπà“ —ß‡°µ«à“ ¡’®”π«πºŸâªÉ«¬ªÕ¥Õ—°‡ ∫∑ ’Ë
π”¡“»÷°…“§àÕπ¢â“ßπ âÕ¬‡¡◊ËÕ‡∑’¬∫°—∫¢π“¥¢Õß®”π«π
ºŸâ¡“√—∫∫√‘°“√µàÕªï·≈–√–¥—∫°“√„Àâ∫√‘°“√¢Õß‚√ß
æ¬“∫“≈·∫∫µµ‘¬¿Ÿ¡‘ (‡©≈’Ë¬·≈ â«√“« 0.94 √“¬µàÕ‚√ß
æ¬“∫“≈µàÕ‡¥◊Õπ) ´÷ËßÕ“®‡°‘¥®“°À≈“¬ªí®®—¬ ‡™àπ ¡’
ºŸâªÉ«¬ªÕ¥Õ—°‡ ∫„π™à«ßªï∑’Ë∑”°“√»÷°…“π —Èππ âÕ¬¡“° ¡’
ºŸâªÉ«¬ªÕ¥Õ—°‡ ∫¡“√—∫∫√‘°“√¡“°°«à“π’È·µà‰¡à ‰¥âºà“π
√–∫∫°“√‡≈◊Õ°ºŸâªÉ«¬‡¢â“„πß“π«‘®—¬π’È‡æ√“–·æ∑¬å∑ ’Ë„Àâ
∫√‘°“√ª√–®”«—π‰¡à‰¥â àßºŸâªÉ«¬ªÕ¥Õ—°‡ ∫‡¢â“√–∫∫§—¥
‡≈◊Õ°ºŸâªÉ«¬ À√◊ÕºŸâªÉ«¬ à«π„À≠àªØ‘‡ ∏°“√∂Ÿ°§—¥‡≈◊Õ°
πÕ°®“°π ’È‡¡◊ËÕºà“π°“√§—¥‡≈◊Õ°·≈â«¬—ß¡’°“√§—¥ÕÕ°®“°
°“√»÷°…“Õ’°√âÕ¬≈– 16 À“°¡’ºŸâ„À≠àªÉ«¬‡ªìπªÕ¥Õ—°‡ ∫
„π™ÿ¡™π®”π«π‡∑ à“∑’Ëπ”¡“»÷°…“®√ ‘ßÀ√◊Õ∂Ÿ°  ÿà¡µ—«Õ¬à“ß
Õ¬à“ß‡ªìπ√–∫∫ §«“¡™ÿ°¢Õß‡™ ◊ÈÕ°≈ÿà¡ atypical
pathogens ∑’Ë ‰¥â®“°°“√»÷°…“ ®÷ß®—°‡ªìπ§«“¡™ÿ°∑’Ë·∑â
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®√‘ß¢Õßª√–™“°√ªÕ¥Õ—°‡ ∫„π™ÿ¡™π„πºŸâ„À≠ à∑’Ë¡“√ —∫
°“√√—°…“∑ ’Ë ‚√ßæ¬“∫“≈∑—Èß 5 ·Ààß„πªï°“√»÷°…“π—Èπ®√ ‘ß
À“°¡’ºŸâªÉ«¬ºŸâ„À≠ à∑’ËªÉ«¬‡ªìπªÕ¥Õ—°‡ ∫„π™ÿ¡™π·≈–¡“
≈ß∑–‡∫’¬π√—∫°“√√—°…“∑’Ë ‚√ßæ¬“∫“≈∑—Èß 5 ·Ààß„πªïπ—Èπ
®”π«π¡“° ·≈–ºŸâªÉ«¬∑’Ë§—¥¡“»÷°…“‰¡à‰¥âºà“π√–∫∫°“√
 ÿà¡µ—«Õ¬à“ß §«“¡™ÿ°¢Õß‡™◊ÈÕ atypical pathogens ∑’Ë
‰¥â®“°°“√»÷°…“‰¡à„™à§«“¡™ÿ°∑’Ë “¡“√∂∂ Ÿ°π”¡“„™â‡ªìπ
µ—«·∑π¢Õß°≈ÿà¡ª√–™“°√ºŸâ„À≠à∑ ’ËªÉ«¬‡ªìπªÕ¥Õ—°‡ ∫
„π™ÿ¡™π∑ ’Ë¡“√—∫°“√√ —°…“‰¥â À“°·µàªìπ§«“¡™ÿ°¢Õß°≈ÿà¡
ºŸâªÉ«¬∑’Ë∂Ÿ°§—¥‡≈◊Õ°¡“‡æ◊ËÕ»÷°…“‡∑à“π—Èπ ªí®®ÿ∫—π¬—ß‰¡à¡’
«‘∏’°“√«‘π‘®©—¬∑ ’Ë®—¥‡ªìπ gold standard ¢Õß‡™ ◊ÈÕ°≈ ÿà¡
atypical pathogens ·µà«‘∏ ’∑“ß‡´√ÿà¡«‘∑¬“ (serology)
‡ªìπ«‘∏’∑’Ë ‰¥â√—∫°“√¬Õ¡√ —∫·≈–π”¡“„™âÕ¬à“ß°«â“ß¢«“ß„π
°“√»÷°…“ à«π„À≠à ·µà∫“ß§√—Èß„™â‡°≥±å°“√·ª≈º≈∑’Ë
·µ°µà“ß°—π «‘∏’°“√µ√«®«—¥·µ°µà“ß°—π ™π‘¥·≈–∫√ ‘…—∑
¢ÕßπÈ”¬“∑’Ëπ”¡“∑¥ Õ∫·µ°µà“ß°—π §«“¡™”π“≠¢Õß
∫ ÿ§≈“°√„π°“√Õà“πº≈µ√«®«—¥º≈·µ°µà“ß°—π ∑”„Àâ°“√
π”¡“‡ª√’¬∫‡∑’¬∫√–À«à“ß°“√»÷°…“µà“ßÊ Õ“®¡’§«“¡
§≈“¥‡§≈◊ËÕπ‰¥â∫ â“ß   à«π°“√µ√«®À“‡™ ◊ÈÕ¥â«¬«‘∏’ nucleic
acid amplification test (NAAT) ¡’°“√„™â„π√“¬ß“π
°“√«‘®—¬¡“°¢÷Èπ·≈–∫“ß·Ààßπ”¡“„™â™à«¬ª√–°Õ∫°“√
«‘π‘®©—¬  ́ ÷Ëß à«π„À≠ à„™â«‘∏’ PCR ·µà∫“ß§√ —Èß„™â«‘∏’ nucleic
acid sequence based amplification (NASBA) ´÷Ëß
‡ªìπ«‘∏’°“√µ√«®À“‡™ ◊ÈÕ∑’Ë ‰¥âº≈‡√ Á« ¡’§«“¡‰«·≈–§«“¡
®”‡æ“– Ÿß ·¡â®–‰¥â√ —∫¬“ªØ‘™’«π–¡“°àÕπ ·µà‡π◊ËÕß®“°
‡ªìπ«‘∏ ’°“√µ√«®∑’Ë¡’§«“¡‰« Ÿß¡“°∑”„Àâ¬“°∑’Ë®–·¬°
√–À«à“ß°“√µ‘¥‡™ ◊ÈÕ„πªí®®ÿ∫—π°—∫°“√µ‘¥‡™ ◊ ÈÕ„πÕ¥’µ À√◊Õ
Õ“®‡ªìπ‡æ’¬ß°“√µ—Èßπ ‘§¡¢Õß‡™ ◊ÈÕ„π∑“ß‡¥‘πÀ“¬„®‚¥¬
‰¡à‰¥â°àÕ„Àâ‡°‘¥ªÕ¥Õ—°‡ ∫„πªí®®ÿ∫—π®√ ‘ß (M. pneumoniae,
C. pneumoniae) ®÷ßµâÕßÕ“»—¬«‘∏’°“√µ√«®«—¥√–¥—∫
·Õπµ‘∫Õ¥’®”‡æ“–µàÕ‡™ ◊ÈÕ (specific antibody) „ππ È”-
‡À≈◊Õß ºŸâªÉ«¬√à«¡¥â«¬ ·µà°“√µ√«®æ∫√–¥—∫·Õπµ‘∫Õ¥’
™π‘¥ IgG „π√–¥—∫ Ÿß‡æ’¬ß§√ —Èß‡¥’¬« Õ“®æ∫„π§π∑’Ë‡§¬

‰¥â —¡º— ‡™◊ÈÕ¥—ß°≈à“«¡“π“π·≈ â«„πÕ¥’µ‚¥¬Õ“®ªÉ«¬
‡ªìπ‚√§À√◊Õ‰¡àªÉ«¬‡ªìπ‚√§°Á‰¥â ®÷ß‰¡à§«√π”¡“„™â‡ªìπ
‡°≥±å°“√«‘π‘®©—¬ªÕ¥Õ—°‡ ∫„πªí®®ÿ∫—π °“√µ√«®«—¥√–¥—∫
IgM ‡æ’¬ß™π ‘¥‡¥’¬«¡’§«“¡‰«·≈–§«“¡®”‡æ“–π âÕ¬
°«à“‡æ√“–√–¥—∫·Õπµ‘∫Õ¥’™π‘¥π’È¢÷Èπ™â“°«à“™π‘¥ IgG
©–π —Èπ°“√«—¥√–¥—∫°“√‡ª≈ ’Ë¬π·ª≈ß¢Õß√–¥—∫·Õπµ‘∫Õ¥’
(IgG À√◊Õ IgG+M)  ∑ ’Ë Ÿß¢÷ÈπÕ¬à“ßπâÕ¬ 4 ‡∑ à“¢Õß√–¥—∫
∑’Ëµ√«®µÕπªÉ«¬‡ªìπªÕ¥Õ—°‡ ∫√–¬–·√°„π√–¬–‡«≈“
1-2  —ª¥“ÀåµàÕ¡“ ‡ªìπ«‘∏’·ª≈º≈¡“µ√∞“π∑’Ë „™â™à«¬
¬◊π¬—π‰¥â«à“ªÕ¥Õ—°‡ ∫§√ —Èßπ’Èπà“®–‡°‘¥®“°‡™◊ÈÕ™π‘¥π’È®√‘ßÊ
‚¥¬Õ“®‡ªìπ‡™◊ÈÕ°àÕ‚√§∑ ’Ëæ∫‡æ’¬ß™π‘¥‡¥’¬«À√◊Õæ∫√à«¡
°—∫‡™◊ÈÕ·∫§∑’‡√ ’¬Õ◊ËπÊ ‰¥â ´÷Ëß°“√µ√«®æ∫«à“‡ªìπ‡™◊ÈÕ°àÕ
‚√§√ à«¡°—π°—∫‡™ ◊ÈÕ·∫§∑ ’‡√’¬Õ◊Ëπæ∫‰¥â∫àÕ¬æÕ ¡§«√  °≈‰°
·∑ â®√ ‘ß¬—ß‰¡à‡ªìπ∑’Ë∑√“∫·πà™—¥ ·µà¡’ºŸâ  —ππ‘…∞“π«à“°“√
µ‘¥‡™◊ÈÕ°≈ÿà¡ atypical pathogens °àÕ„Àâ‡°‘¥°“√Õ—°‡ ∫
·≈–∑”≈“¬‡´≈≈ å‡¬◊ËÕ∫ ÿ∑“ß‡¥‘πÀ“¬„® ∑”„Àâ‡™◊ÈÕ·∫§∑’‡√’¬
∑’Ëµ—Èßπ‘§¡„π∑“ß‡¥‘πÀ“¬„®  à«πµâπÕ¬Ÿà·≈ â« ≈ ÿ°≈“¡ºà“π
∑“ßºπ—ß‡¬◊ËÕ∫ÿ∑ ’ËÕ—°‡ ∫·≈–∂Ÿ°∑”≈“¬‡¢â“ Ÿà‡π◊ÈÕªÕ¥·≈–
∑”„Àâ‡°‘¥ªÕ¥Õ—°‡ ∫‰¥âßà“¬¢÷Èπ „πª√–‡∑»‰∑¬°“√»÷°…“
Õ¬à“ß‡ªìπ√–∫∫¢Õß§«“¡™ÿ°¢Õß‡™◊ÈÕ°≈ÿà¡ atypical
pathogens ∑’Ëæ∫„πºŸâ „À≠ à∑’ËªÉ«¬‡ªìπªÕ¥Õ—°‡ ∫„π
™ÿ¡™π‡¡◊ËÕª√–¡“≥ 8 ªï∑’Ëºà“π¡“ ‚¥¬‡ªìπ°“√»÷°…“„π
ºŸâªÉ«¬∑ ’Ë¡“√ —∫∫√ ‘°“√°—∫‚√ßæ¬“∫“≈√–¥—∫µµ‘¬¿Ÿ¡‘À√◊Õ
‚√ßæ¬“∫“≈¡À“«‘∑¬“≈ —¬∑ —Èß ‘Èπ ‚¥¬¡’°“√»÷°…“„π°√ ÿß‡∑æ
(3 √æ.)2 ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ (‚√ßæ¬“∫“≈
»√’π§√ ‘π∑√ å)3-4 ·≈– ¿“§‡Àπ◊Õ (‚√ßæ¬“∫“≈¡À“√“™
π§√‡™’¬ß„À¡à)5 æ∫§«“¡™ÿ°¢Õß‡™◊ÈÕ°≈ÿà¡π’È „πºŸâªÉ«¬ªÕ¥
Õ—°‡ ∫„π™ÿ¡™πª√–¡“≥√âÕ¬≈– 20-30 ·≈–æ∫«à“¡’
°“√µ‘¥‡™ ◊ÈÕ·∫§∑ ’‡√’¬Õ ◊Ëπ√à«¡¥â«¬ª√–¡“≥√ âÕ¬≈– 6-25
°“√»÷°…“ 2 °“√»÷°…“π’È„™â«‘∏’°“√µ√«®∑“ß serology ∑ ’Ë
∑”‚¥¬∑ ’¡ÀâÕßªØ‘∫—µ‘°“√‡¥’¬«°—π ·≈–‡°≥±å°“√·ª≈º≈
‡À¡◊Õπ°—π ®÷ßπà“®–‡ª√’¬∫‡∑’¬∫√–À«à“ß°“√»÷°…“‰¥â
‡ªìπÕ¬à“ß¥’2,5 °≈à“«‰¥â«à“ §«“¡™ÿ°¢Õß‡™◊ÈÕ„π°≈ÿà¡π ’È∑ ’Ë
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‡ªìπ “‡Àµÿ¢ÕßªÕ¥Õ—°‡ ∫„π™ÿ¡™π„πºŸâ„À≠à„πª√–‡∑»
‰∑¬ æ∫‰¥â∫àÕ¬æÕ ¡§«√‡™àπ‡¥’¬«°—∫°“√»÷°…“„π
π“π“ª√–‡∑»∑—Ë«‚≈°Õ¬à“ß‰¡àµâÕß ß —¬ ‚¥¬„π°“√»÷°…“
¢Õß§≥–ºŸâ«‘®—¬∑’Ëµ’æ‘¡æå„π«“√ “√©∫—∫π’Èæ∫§«“¡™ÿ°¢Õß
‡™ ◊ÈÕ„π°≈ ÿà¡π ’È Ÿß∂ ÷ß√ âÕ¬≈– 32 ‡™àπ‡¥’¬«°—π ·¡âÕ“®®–¡’
¢âÕ®”°—¥„π°“√§—¥‡≈◊Õ°ºŸâªÉ«¬‡¢â“√—∫°“√»÷°…“¥—ß°≈à“«
¢â“ßµâπ°Áµ“¡ πÕ°®“°π’È§≥–ºŸâ«‘®—¬¬—ß‰¥âæ¬“¬“¡»÷°…“
· ¥ß„Àâ‡ÀÁπ«à“≈—°…≥–∑“ß§≈‘π‘°¢Õß‡™◊ÈÕ„π°≈ÿà¡π’È°—∫
°≈ ÿà¡Õ◊Ëπ∑’Ë ‰¡à “¡“√∂√–∫ÿ‰¥â (Õ“®æÕ®– —ππ ‘…∞“π«à“‡ªìπ
°≈ÿà¡·∫§∑ ’‡√’¬‡ªìπ à«π„À≠à·≈–‡™◊ÈÕ°≈ÿà¡‰«√ — ‡ªìπ à«ππâÕ¬
µ“¡√“¬ß“π§«“¡™ÿ°„π°“√»÷°…“¢π“¥„À≠ àÕ ◊ËπÊ) ‰¡à
·µ°µà“ß°—π ·¡â«à“®”π«πºŸâªÉ«¬·µà≈–°≈ÿà¡¡’π âÕ¬‡°‘π‰ª
∑ ’Ë®–µ√«®æ∫§«“¡·µ°µà“ß°—π„π∑“ß ∂ ‘µ‘°Áµ“¡ ·µà
 Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢π“¥„À≠à∑’Ëæ∫«à“≈—°…≥–
∑“ß§≈‘π‘°¡’§«“¡‰«·≈–§«“¡®”‡æ“–πâÕ¬‡°‘π‰ª„π°“√
·¬°°≈ ÿà¡ºŸâªÉ«¬ªÕ¥Õ—°‡ ∫„π™ÿ¡™π∑ ’Ë‡°‘¥®“°‡™ ◊ÈÕ°≈ ÿà¡
atypical pathogens ¥â«¬‡Àµÿº≈∑ ’Ë«à“‡™ ◊ÈÕ°≈ ÿà¡π’Èæ∫
‡ªìπ°≈ÿà¡‡™◊ÈÕÀ≈—°∑’Ëæ∫‰¥â∫àÕ¬¢ÕßªÕ¥Õ—°‡ ∫„π™ÿ¡™π ·≈–
æ∫√à«¡°—∫‡™◊ÈÕ·∫§∑’‡√’¬‰¥â∫àÕ¬æÕ ¡§«√ °“√«‘π‘®©—¬
„π‡«™ªØ‘∫—µ‘‚¥¬Õ“»—¬≈—°…≥–∑“ß§≈‘π‘°∑”‰¥â¬“° °“√
µ√«®∑“ß‡´√ÿà¡«‘∑¬“¡’√“§“§à“µ√«®  Ÿß ·≈–‰¥âº≈™â“¡“°
¡’‡æ’¬ß°“√µ√«®·Õπµ‘‡®π„πªí  “«–‡∑à“π —Èπ∑’Ë∑”‰¥â
 –¥«°·≈–√«¥‡√Á « (ªí®®ÿ∫—πµ√«®‰¥â‡©æ“– L.
pneumophila serogroup 1 antigen ‡∑à“π —Èπ) ¥—ßπ—Èπ„π
·π«∑“ßªØ‘∫—µ‘¡“µ√∞“π®÷ß·π–π”„Àâ°“√√ —°…“∑ ’Ë§√Õ∫
§≈ ÿ¡‡™ ◊ÈÕ∑—Èß 2 °≈ÿà¡π ’È ‰ªµ—Èß·µà·√°‚¥¬‡©æ“–„πºŸâªÉ«¬∑’Ë
ªÉ«¬¡’Õ“°“√√ÿπ·√ß ºŸâ‡¢’¬π‡§¬π”‡ πÕ√“¬ß“π°“√»÷°…“
‡ª√’¬∫‡∑ ’¬∫·∫∫  ÿà¡√–À«à“ß°≈ÿà¡ºŸâªÉ«¬∑’Ë‡ªìπªÕ¥Õ—°‡ ∫
„π™ÿ¡™π¢—Èπ√ÿπ·√ßµ“¡‡°≥±å°“√«‘π ‘®©—¬¡“µ√∞“π¢Õß
 ¡“§¡·æ∑¬å‚√§∑√«ßÕ°Õ‡¡√ ‘°—π´÷Ëß‰¥â√ —∫°“√√ —°…“¥â«¬
¬“ªØ‘™’«π–™π‘¥‡´ø“‚≈ ªÕ√‘π√ÿàπ∑’Ë “¡‡æ’¬ß™π‘¥‡¥’¬«

°—∫°≈ÿà¡∑’Ë ‰¥â√—∫¬“°≈ ÿà¡·¡§‚§√‰≈¥å√ÿàπ„À¡à™π‘¥©’¥·≈â«
‡ª≈’Ë¬π‡ªìπ√—∫ª√–∑“π¿“¬À≈—ß¥’¢÷Èπ¥â«¬ æ∫«à“°≈ÿà¡À≈—ß
¡’Õ—µ√“°“√‡ ’¬™’«‘µ®“°ªÕ¥Õ—°‡ ∫πâÕ¬°«à“ ·≈–¡’
Õ“°“√∑ ÿ‡≈“≈ß¡“°°«à“Õ¬à“ß¡’π—¬ ”§—≠5 ®÷ß‡ªìπ°“√
¬◊π¬—π∂÷ß§«“¡®”‡ªìπ¢Õß°“√√—°…“¥â«¬¬“ªØ‘™’«π–∑’Ë
§√Õ∫§≈ÿ¡‡™◊ÈÕÀ≈—°∑—Èß°≈ÿà¡·∫§∑’‡√’¬·≈–°≈ÿà¡ atypical
pathogens „πºŸâªÉ«¬ªÕ¥Õ—°‡ ∫„π™ÿ¡™π¢—Èπ√ ÿπ·√ß
Õ¬à“ß‰√°Áµ“¡º≈°“√«‘‡§√“–Àå‚¥¬√«∫√«¡√“¬ß“π®“°
°“√∑¥≈Õß°“√„™â¬“√ —°…“·∫∫‡ªìπ√–∫∫≈ à“ ÿ¥ 2
√“¬ß“π6,7 æ∫«à“„π°≈ÿà¡ºŸâªÉ«¬ªÕ¥Õ—°‡ ∫„π™ÿ¡™π¢—Èπ
ª“π°≈“ß ·¡â ‰¥â√—∫°“√√—°…“¥â«¬°“√‰¥â√ —∫¬“§√Õ∫§≈ ÿ¡
‡™◊ÈÕ°≈ÿà¡ atypicals pathogen À√◊Õ‰¡à ‰¡à¡’º≈°√–∑∫
 ”§—≠µàÕº≈°“√√ —°…“∑”„Àâ·π«∑“ß°“√√ —°…“ºŸâªÉ«¬
ªÕ¥Õ—°‡ ∫„π™ÿ¡™π∑’Ë‰¡àªÉ«¬√ ÿπ·√ß§√ —Èß≈à“ ÿ¥¢Õß ¡“§¡
‚√§∑√«ßÕ°·≈– ¡“§¡‚√§µ‘¥‡™◊ÈÕ·Ààß¬ÿ‚√ª8 „Àâ‡≈◊Õ°„™â
¬“·¡§‚§√‰≈¥å√à«¡¥â«¬À√◊Õ‰¡à°Á‰¥â·≈â«·µà¥ÿ≈¬æ‘π‘® ÷́Ëß
·µ°µà“ß®“°·π«∑“ßªØ‘∫—µ‘¢Õß ¡“§¡‚√§∑√«ßÕ°9 ·≈–
 ¡“§¡·æ∑¬å‚√§µ‘¥‡™◊ÈÕ·Ààß À√—∞Õ‡¡√ ‘°“10 ∑’Ë·π–π”
„Àâ„™â¬“ªØ‘™’«π–√ —°…“§√Õ∫§≈ ÿ¡‡™ ◊ÈÕ°≈ÿà¡π’È„πºŸâªÉ«¬∑’Ë√—∫
‰«â√—°…“„π‚√ßæ¬“∫“≈∑ÿ°√“¬

‚¥¬ √ÿª §≥–ºŸâ«‘®—¬‰¥âπ”‡ πÕº≈°“√«‘®—¬∑’Ë™à«¬
¬ ◊π¬—π∂ ÷ß§«“¡™ÿ°∑ ’Ë§àÕπ¢â“ß  Ÿß¢Õß‡™ ◊ÈÕ°≈ ÿà¡ atypical
pathogens „π°≈ÿà¡ºŸâ „À≠à∑’Ë‡ªìπªÕ¥Õ—°‡ ∫„π™ÿ¡™π
·≈–¡“√ —∫°“√√ —°…“∑ ’Ë ‚√ßæ¬“∫“≈∑ —Èß 5 ·Ààß ·≈–· ¥ß
„Àâ‡ÀÁπ«à“‰¡à “¡“√∂„™â≈—°…≥–Õ“°“√·≈–Õ“°“√· ¥ß
∑“ß§≈‘π‘°™à«¬·¬°ºŸâªÉ«¬°≈ÿà¡π’ÈÕÕ°‰¥â‡≈¬ ·¡â«à“¡’¢âÕ
®”°—¥„π°“√√«∫√«¡√“¬ªÉ«¬·≈–®”π«πºŸâªÉ«¬∑’Ë¬—ß‰¡à
¡“°æÕ ·µà°Á Õ¥§≈âÕß°—∫À≈—°∞“π∑’Ëæ∫„π°“√»÷°…“
¢π“¥„À≠ à∑—Èß„π·≈–µà“ßª√–‡∑»‡ªìπÕ¬à“ß¥’ °“√‡≈◊Õ°
„™â¬“ªØ‘™’«π–®÷ß§«√§√Õ∫§≈ÿ¡‡™◊ÈÕ°≈ÿà¡π’È ‰ª¥â«¬µ—Èß·µà
·√°√—°…“‚¥¬‡©æ“–„π√“¬∑’ËªÉ«¬¢—Èπ√ÿπ·√ß
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«—≥‚√§‡ªìπ‚√§µ‘¥µàÕ®“°§π Ÿà§π‚¥¬ºà“π∑“ß
√–∫∫À“¬„® ∫“ß§π‡¡◊ËÕ√—∫‡™◊ÈÕ·≈â«®–‡°‘¥‡ªìπ«—≥‚√§
„Àâ‡ÀÁπ‰¥â‡≈¬ §π à«π„À≠à‡¡◊ËÕ√—∫‡™◊ÈÕ·≈â«®–‰¡à¡’Õ“°“√
„Àâ‡ÀÁπ ·µà¡’‡™◊ÈÕ«—≥‚√§Õ¬Ÿà„π√à“ß°“¬‡°‘¥‡ªìπ«—≥‚√§„π
√–¬–·Ωß (latent tuberculosis infection: LTBI)
√Õ‡«≈“∑ ’Ë®–‡°‘¥‡ªìπ«—≥‚√§¢÷Èπ¡“ §π∑’Ë‡ªìπ«—≥‚√§„π
√–¬–·Ωß®–¡’‚Õ°“ ªÉ«¬‡ªìπ«—≥‚√§ (active tubercu-
losis) ‰¥â√âÕ¬≈– 5-10 µ≈Õ¥√–¬–‡«≈“∑’Ë¬—ß¡’™’«‘µÕ¬Ÿà
·≈–®–‡ªìπ«—≥‚√§‰¥â‡√Á«¬‘Ëß¢÷Èπ„π§π∑ ’Ë¡’¿Ÿ¡‘µâ“π∑“πµË”
≈ß‰¡à«à“®“° “‡Àµÿ„¥°Áµ“¡ ª√–¡“≥«à“∑—Ë«‚≈°¡’§π‡ªìπ
«—≥‚√§„π√–¬–·Ωß Ÿß∂÷ß Õßæ—π≈â“π§π §π‡À≈à“π’È
∂◊Õ«à“‡ªìπ√ —ß‚√§∑’Ë ”§—≠∑”„Àâ°“√§«∫§ÿ¡·≈–°“√°”®—¥
«—≥‚√§„ÀâÀ¡¥‰ª‰¡à‰¥âº≈¥’

‡™ ◊È Õ Mycobacterium tuberculosis µ‘¥µàÕ
∑“ß°“√À“¬„®‡ªìπ à«π„À≠ à ‚¥¬À“¬„®‡Õ“≈–ÕÕß
‡ ¡À–¢ÕßºŸâªÉ«¬ (droplet nuclei) ‡¡◊ËÕ¡’°“√ ‰Õ ®“¡
æŸ¥ À√◊Õ√ âÕß‡æ≈ß ‡ ¡À–∑’Ë¡’¢π“¥‡≈Á° 1-5 ‰¡§√Õπ ®–
 “¡“√∂≈Õ¬Õ¬Ÿà„πÕ“°“»·≈–°√–®“¬‰ª∑—Ë«ÀâÕß‰¥â ‡ ¡À–
∑’Ë¡’¢π“¥„À≠à·¡â®–¡’‡™◊ÈÕÕ¬Ÿà¿“¬„π‰¡à∂◊Õ«à“‡ªìπæ“À–∑ ’Ë

®–µ‘¥µàÕ ‡æ√“–‰¡à “¡“√∂øÿÑß°√–®“¬‰ª„πÕ“°“»‰¥â
§πÀ“¬„®‡¢â“‰ª°Á®–‰ª‰¡à∂÷ß∂ÿß≈¡ΩÕ¬ (alveoli) ‡™ ◊ÈÕ
®–µ‘¥Õ¬Ÿà∫√‘‡«≥‡¬ ◊ËÕ∫ÿ∑“ß‡¥‘πÀ“¬„®À√◊Õº‘«Àπ —ß ‰¡à
 “¡“√∂·∑√°‡¢â“‰ª„π‡π◊ÈÕ‡¬◊ËÕ‰¥â ∂â“À≈ÿ¥‡¢â“‰ª„π
À≈Õ¥≈¡°Á®–µ‘¥Õ¬Ÿà∫√‘‡«≥À≈Õ¥≈¡¢π“¥„À≠à Ê ·≈–
®–∂Ÿ°Àÿâ¡¥â«¬πÈ”‡¡◊Õ°µà“ß Ê ∑ ’ËÀ≈—Ëß¡“®“°À≈Õ¥≈¡ „π
∑’Ë ÿ¥°Á®–∂Ÿ°°≈◊π≈ß°√–‡æ“–Õ“À“√À√◊Õ ∂ Ÿ°‰ÕÕÕ°¡“

‡«≈“‰Õ·µà≈–§√—Èß®–¡’‡™◊ ÈÕÕÕ°¡“„π infectious
droplet nuclei ∂ ÷ß 3,000 µ—« ‡∑à“°—∫°“√æŸ¥π“π 5 π“∑’
  à«π°“√®“¡®–„Àâ‡™◊ÈÕÕÕ°¡“¡“°°«à“π—Èπ ‡™◊ÈÕ tubercle
bacilli ‡æ’¬ß 1 µ—« “¡“√∂∑”„Àâ‡°‘¥‚√§‰¥â„π§π∑’Ë ‰¡à¡’
¿Ÿ¡‘µâ“π∑“πµàÕ«—≥‚√§ °“√µ‘¥µàÕ  à«π„À≠ àµ‘¥¿“¬„π
ÀâÕß¡“°°«à“∑’Ë®–µ‘¥®“°∫√√¬“°“»¿“¬πÕ°∑’Ë¡’· ß·¥¥
 àÕß  à«π°“√µ‘¥®“°‡§√◊ËÕß„™â ‡ ◊ÈÕºâ“ ®“π™“¡ ‡ªìπ‰ª
‰¥âπâÕ¬¡“°

‚Õ°“ µ‘¥«—≥‚√§®“°§π∑’ËªÉ«¬‡ªìπ«—≥‚√§·≈–
Õ“»—¬Õ¬Ÿà„π∫â“π‡¥’¬«°—ππ—Èπ ‡¥Á°Õ“¬ÿ 0-14 ªï ´÷ËßÕ¬Ÿà∫â“π
‡¥’¬«°—π°—∫§π∑’Ë ‡ªìπ«—≥‚√§·≈–‡ ¡À–¬âÕ¡æ∫‡™◊ÈÕ
acid-fast bacilli (AFB) ¡’ ‚Õ°“ µ‘¥∂ ÷ß√ âÕ¬≈– 50
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‚Õ°“ µ‘¥‡™ ◊ÈÕ®–≈¥≈ß‡À≈◊Õ‡æ’¬ß√ âÕ¬≈– 5 ∂ â“Õ¬Ÿà∫â“π
‡¥’¬«°—π°—∫§π∑’Ë‡ªìπ«—≥‚√§·≈–‡ ¡À–¬âÕ¡ AFB ‰¡àæ∫
‡™◊ÈÕ∑—Èß Ê ∑’Ë‡æ“–‡™◊ÈÕ«—≥‚√§‰¥âº≈∫«° ‚Õ°“ ∑’Ë‡¥Á°®–
µ‘¥«—≥‚√§¡’¡“°°«à“ºŸâ„À≠ à °“√µ‘¥µàÕ∑“ßÕ ◊Ëπ‰¥â·°à °“√
√—∫ª√–∑“π   —¡º— ‚¥¬ºà“π·º≈∑“ßº‘«Àπ —ß ·≈–ºà“π
∑“ß√° «—≥‚√§„π‡¥Á°µà“ß®“°ºŸâ„À≠à caseous ∑’Ë‡°‘¥®–
‡ªìπ closed caseous ‰¡à§àÕ¬‡ªìπ cavitary lesion
‡À¡◊Õπ„πºŸâ„À≠à ¥—ßπ —Èπ®÷ß‰¡à§àÕ¬‰Õ °“√·æ√à°√–®“¬
‡™◊ÈÕ‰ª„Àâ∫ ÿ§§≈Õ◊Ëπ®÷ßπ âÕ¬°«à“ ·µà„π‡¥Á°¡—°‡ªìπ«—≥‚√§
·∫∫·æ√à°√–®“¬ (disseminated disease) ∫àÕ¬°«à“
‡¥Á°∑’Ë‡ªìπ«—≥‚√§ªÕ¥¡—°‰¡à ‰Õ‡À¡◊Õπ„πºŸâ „À≠à ·µà®–
µ√«®æ∫«à“¡’µàÕ¡πÈ”‡À≈◊Õß∫√‘‡«≥¢—È«ªÕ¥‚µ (hilar,
mediastinal) ∫“ß§√—ÈßÕ“®®–‚µ®π‰ª°¥∑—∫À≈Õ¥≈¡‡°‘¥
atelectasis ¢Õß‡π◊ÈÕªÕ¥∫√ ‘‡«≥„°≈â‡§’¬ß‰¥â (segmen-
tal collapse and/or consolidation) ¡—°‰¡àæ∫Õ“°“√
∑—Ë«‰ªÕ¬à“ßÕ◊Ëπ ¥—ßπ—Èπ  à«π„À≠ à·≈â«®–µ√«®æ∫‚¥¬
∫—ß‡Õ‘≠¡“°°«à“À√◊Õæ∫«à“¡’ª√–«—µ‘ —¡º— ‚√§ ·≈â«µ√«®
æ∫®“°¿“æ∂à“¬√—ß ’∑√«ßÕ°

«—≥‚√§¬—ß§ß‡ªìπ‚√§∑’ËµâÕßπ÷°∂÷ß‡ ¡Õ‚¥¬‡©æ“–
„π‡¥Á°∑ ’Ë¡’Õ“°“√ ‰¢â‡√◊ÈÕ√—ß π È”Àπ—°≈¥ ÕàÕπ‡æ≈’¬ À√◊Õ
‡¥Á°µ—«‡≈ Á°‡≈’È¬ß‰¡à‚µ (failure to thrive) «—≥‚√§„π‡¥Á°
¡’∂÷ß√âÕ¬≈– 25 ∑’Ë‡ªìππÕ°ªÕ¥ (extrapulmonary) „π
®”π«ππ ’È√ âÕ¬≈– 13 ®–‡ªìπ«—≥‚√§¢Õß‡¬ ◊ËÕÀÿâ¡ ¡Õß
¬“°µàÕ°“√«‘π‘®©—¬ „π‡¥Á°‡≈Á°Ê ®–µâÕß¡’ çhigh index
of suspiciousé ®÷ß®– “¡“√∂„Àâ°“√«‘π‘®©—¬‰¥â ´÷Ëß
  à«π„À≠à ‰¥â®“°°“√´—°ª√–«—µ‘ æ∫«à“√ âÕ¬≈– 70 ®–¡’
ª√–«—µ‘ —¡º— «—≥‚√§„π§√Õ∫§√—«

‡π◊ËÕß®“°‡™ ◊ÈÕ«—≥‚√§  “¡“√∂°√–®“¬‰ª¬—ßÕ«—¬«–
Õ◊Ëπ Ê ‰¥â  ¥—ßπ—ÈπÕ“°“√∑ ’Ë· ¥ßÕÕ°¡“Õ“®‡ªìπÕ“°“√
∑ —Ë« Ê ‰ª¢Õß‚√§ ‡™àπ ‰¢â ÕàÕπ‡æ≈’¬ Õ¬à“ß‡¥’¬« À√◊Õ
√ à«¡°—∫Õ“°“√¢ÕßÕ«—¬«–∑’Ë¡’°“√µ‘¥‡™◊ÈÕ ‡™àπ ∑’ËªÕ¥®–¡’
Õ“°“√‰Õ Õ“°“√· ¥ßµà“ß Ê ¢Õß«—≥‚√§‡°‘¥‡π◊ËÕß
¡“®“°√ à“ß°“¬¡’°“√µÕ∫ πÕßµàÕµ—«‡™◊ÈÕ«—≥‚√§ (living

bacilli) ‚¥¬√–∫∫ cell-mediated immune response
(CMIR) ¡“°°«à“∑ ’Ë®–‡°‘¥®“°°“√∑ ’Ë‡™◊ÈÕ √ â“ß∑Õ°´‘π À√◊Õ
‡Õπ‰´¡å ÕÕ°¡“∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ

À≈—ß®“°¡’°“√µ‘¥‡™◊ÈÕ§√—Èß·√°·≈ â« ‡™◊ÈÕ«—≥‚√§
 “¡“√∂°√–®“¬‰ª  ŸàÕ«—¬«–Õ ◊Ëπ ·≈–·∫ àßµ—«µàÕ‰ª®π
· ¥ßÕ“°“√¢Õß‚√§‰¥â  Õ“®‡ªìπ¿“¬„π 1 ªï À√◊Õ
À≈“¬Ê ªïµàÕ¡“°Á‰¥â ∂ â“À≈“¬ Ê ªïºà“π‰ª·≈â«‡™◊ÈÕ¡—°®–
∂Ÿ° reactivate ∫√ ‘‡«≥∑ ’Ë¡’°“√µ‘¥‡™ ◊ÈÕ§√ —Èß·√° (old
focus) ´÷Ëß¡—°‡ªìπ∑ ’ËªÕ¥ µ”·ÀπàßÕ◊Ëπ Ê ¢Õß√ à“ß°“¬°Á
 “¡“√∂‡°‘¥¢÷Èπ‰¥â‡™àπ°—π ‡π◊ËÕß®“°ªÕ¥¡’ÕÕ°´‘‡®πÕ¬Ÿà
¡“°®÷ß‡ªìπµ”·Àπàß∑’Ë‡À¡“– ¡µàÕ°“√‡®√ ‘≠‡µ‘∫‚µ¢Õß
‡™◊ÈÕ«—≥‚√§ ·≈–¬—ß‡ªìπµ”·Àπ àß∑ ’Ë‡™◊ÈÕ«—≥‚√§ “¡“√∂
·æ√à°√–®“¬ÕÕ°‰ª Ÿà¿“¬πÕ°√à“ß°“¬‰¥â‚¥¬ßà“¬‚¥¬°“√
µ‘¥µàÕºà“π∑“ßÕ“°“» (airborne)

«—≥‚√§„π‡¥Á° ¡’¢âÕ·µ°µà“ß®“°„πºŸâ „À≠àÀ≈“¬
ª√–°“√ ¥—ßπ—Èπ°“√„Àâ°“√«‘π‘®©—¬√ —°…“·≈–µ‘¥µ“¡º≈
¡’¢âÕµâÕßæ‘®“√≥“À≈“¬Õ¬à“ß‡™àπ

1. „π‡¥Á°∑ ’ËÕ“¬ÿπâÕ¬°«à“ 4 ªï ¡—°‡ªìπ·∫∫·æ√à
°√–®“¬¡“°°«à“ (disseminate) ¥—ßπ—Èπ§«√®–√’∫„Àâ°“√
√—°…“∂â“ ß —¬«à“‡ªìπ«—≥‚√§ ‚¥¬Õ“®‰¡àµâÕß√Õº≈‡æ“–
‡™ ◊ÈÕ¡“¬ ◊π¬—π‚√§

2. «—≥‚√§„π™àÕßªÕ¥ (primary intrathoracic
tuberculosis, parenchymal infiltration, hilar
adenopathy) §«√√ — °…“‡À¡ ◊Õπ°—∫«—≥‚√§ªÕ¥
(pulmonary tuberculosis)

3. °“√µ√«®‡ ¡À–„π‡¥Á°¡—°‰¡à™à«¬‡æ√“–‡¥Á°
‰¡à‰Õ °“√µ√«®‡ ¡À–„πºŸâ„À≠à∑ ’Ë‡ªìπ “‡Àµÿ®–™à«¬„π
°“√«‘π‘®©—¬ ·≈–‡ªìπ·π«∑“ß„π°“√„Àâ¬“‰¥â „π‡¥Á°‡¡ ◊ËÕ
‡ªìπ«—≥‚√§ªÕ¥ ¡—°‰¡à‰Õ ¥—ßπ—Èπ°“√‡°Á∫‡ ¡À–§àÕπ¢â“ß
¬“° µâÕß„™â«‘∏’¥Ÿ¥‡ ¡À–®“°°√–‡æ“–Õ“À“√·∑π
(gastric lavage) ‡æ√“–‡¥Á°¡—°°≈◊π‡ ¡À–≈ß‰ª„π
°√–‡æ“–Õ“À“√„π‡«≈“πÕπ°≈“ß§◊π À√◊Õ®“°°“√∑”
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bronchoalveolar lavage (BAL) À√◊Õµ√«®®“°™‘Èπ‡π◊ÈÕ
‚¥¬µ√ß (tissue diagnosis) °“√¬âÕ¡ AFB ®“° gastric
lavage Õ“®„Àâº≈∫«°≈«ß®“°‡™◊ÈÕ™π ‘¥Õ ◊Ëπ Ê ‡™àπ
Helicobacter pylori À√◊Õ Mycobacterium spp. Õ ◊ËπÊ
®÷ß§«√·ª≈º≈®“°°“√‡æ“–‡™◊ÈÕ¡“°°«à“ ‡π◊ËÕß®“°
®”π«π‡™ ◊ÈÕ (infective agent) ∑ ’Ë®–∑”„Àâ‡°‘¥‚√§„π‡¥Á°
π—Èπ πâÕ¬°«à“ºŸâ„À≠à¡“° ¥—ßπ—Èπ°“√µ√«®µà“ßÊ ®÷ß‰¡à‰«
(sensitive) ‡∑ à“„πºŸâ„À≠à

4. °“√µ‘¥µ“¡º≈„π‡¥Á°  à«π„À≠à„™â Õ“°“√∑“ß
§≈‘π‘° ·≈–¿“æ∂à“¬√—ß ’∑√«ßÕ°¡“™à«¬ ¡“°°«à“∑ ’Ë®–
µ‘¥µ“¡º≈®“°°“√µ√«®‡ ¡À–‡À¡◊Õπ„πºŸâ „À≠ à ‚¥¬
∑ —Ë«‰ª·≈ â«µàÕ¡π È”‡À≈◊Õß∑’Ë∫√‘‡«≥¢—È«ªÕ¥µâÕß„™â‡«≈“
2-3 ªï°«à“®–¬ÿ∫®π¿“æ∂à“¬√—ß  ’∑√«ßÕ°¡Õß‰¡à‡ÀÁπ ‰¡à
®”‡ªìπµâÕß√Õ„Àâ¿“æ√—ß ’¢Õß‡π◊ÈÕªÕ¥ª°µ‘°àÕπ®÷ß®–
À¬ÿ¥¬“

5. °“√µ√«®µ“„π‡¥Á° ‡æ ◊ËÕ¥Ÿº≈¢â“ß‡§’¬ß¢Õß¬“
ethambutol ∑’Ë‡°‘¥ optic neuritis ∑”‰¥â¬“° Õ“°“√
·√° ÿ¥ ®–∫Õ°·¬°  ’‡¢’¬«- ’·¥ß ‰¡à‰¥â ·≈–¬“π’È „Àâº≈
„π°“√√ —°…“‰¡à§àÕ¬¥’„π‡¥Á° ‡æ√“–µâÕß„Àâ¢π“¥ Ÿß‡°‘π
25 ¡°./°°./«—π ®÷ß®–‰¥â bactericidal effect ¥—ßπ—Èπ®÷ß
‰¡àπ‘¬¡„™â À—π¡“„™â streptomycin À√◊Õ pyrazinamide
·∑π ·µà∂â“„Àâ¬“¢π“¥‰¡à‡°‘π 15 ¡°./°°/«—π ®–‰¥âº≈
°“√√—°…“‡ªìπ·∫∫ bacteriostatic ·≈–æ∫Õ“°“√¢â“ß‡§’¬ß
πâÕ¬¡“°

6. «—≥‚√§πÕ°ªÕ¥ “¡“√∂„Àâ°“√√ —°…“‡À¡ ◊Õπ°—∫
«—≥‚√§ªÕ¥‰¥â ·≈–√–¬–‡«≈“„π°“√√—°…“‡∑ à“°—π
¬°‡«âπ∂ â“‡ªìπ«—≥‚√§∑’Ë∫“ßµ”·ÀπàßµâÕß„Àâ°“√√ —°…“π“π
¢÷Èπ ‡™àπ∑ ’Ë °√–¥Ÿ°·≈–¢âÕ  «—≥‚√§™π ‘¥ miliary
tuberculosis «—≥‚√§‡¬◊ËÕÀÿâ¡ ¡Õß ·≈–«—≥‚√§„πºŸâªÉ«¬
‚√§‡Õ¥ å §«√√—°…“π“π‰¡àµË”°«à“ 9-12 ‡¥◊Õπ (√“¬ß“π
°“√√ —°…“ miliary tuberculosis ·≈– tuberculous
meningitis ®“° ∂“∫—π  ÿ¢¿“æ‡¥Á°·Ààß™“µ‘¡À“√“™‘π’
æ∫«à“√–¬–‡«≈“ 6 ‡¥◊Õπ ‡æ’¬ßæÕ‡™àπ°—π)

‰¡à¡’·º≈‡ªìπ∫’́ ’®’ µâÕß©’¥∫ ’́ ’®’‡¢Á¡∑’Ë ÕßÀ√◊Õ‰¡à
§”∂“¡∑ ’Ë·æ∑¬åºŸâ¥Ÿ·≈ºŸâªÉ«¬‡¥Á°µâÕß∂“¡µ—«‡Õß

∫àÕ¬ Ê § ◊Õ ‡¡◊ËÕ‡ÀÁπ‡¥Á°∑“√°„π§≈‘π‘°µ√«® ÿ¢¿“æ‡¥Á°¥’
‰¡à¡’·º≈‡ªìπ∫’´’®’ ®–©’¥«—§´’π∫ ’´’®’„Àâ‡≈¬À√◊Õ‰¡à ·≈–
°àÕπ©’¥µâÕßµ√«®Õ–‰√‡æ‘Ë¡‡µ‘¡À√◊Õ‡ª≈ à“ ‡æ√“–‚¥¬ª°µ‘
‡¥Á°∑ ÿ°§π∑’Ë‡°‘¥„πª√–‡∑»‰∑¬°àÕπ°≈—∫∫â“π®–‰¥â√—∫°“√
©’¥«—§´’π∫’´’®’∑ ’Ë ‰À≈à¥â“π´â“¬ ‰À≈à¥â“π¢«“ À√◊Õ∑’Ë –‚æ°
·≈â«·µà¢âÕ°”Àπ¥¢Õß·µà≈–‚√ßæ¬“∫“≈ ‡¡ ◊ËÕ¥Ÿ„π ¡ÿ¥
∫ —π∑ ÷° ÿ¢¿“æª√–®”µ—«‡¥Á°∑“√° ®–æ∫«à“¡’°“√∫ —π∑ ÷°
«à“‰¥â√—∫«—§´’π∫ ’´’®’‡√’¬∫√âÕ¬·≈â« ·µà®“°°“√µ√«®
√à“ß°“¬‡¥Á°∑“√°∑ ’ËÕ“¬ÿ 1 -2 ‡¥ ◊Õπ ‰¡àæ∫¡’√Õ¬„¥ Ê ‡°‘¥
¢÷Èπ„πµ”·Àπ àß∑ ’Ë©’¥«—§´’π ‡¡ ◊ËÕ∂“¡·¡à‡¥Á°«à“¡’√Õ¬„¥ Ê
‡°‘¥¢÷Èπ„πµ”·Àπ àß∑ ’Ë©’¥¬“À√◊Õ‰¡à¡—°®–‰¥â§”µÕ∫«à“ ‰¡à
∑√“∫À√◊Õ‰¡à‰¥â —ß‡°µ ªí≠À“π’È®–∑”Õ¬à“ß‰√µàÕ‰ª¥’

«—§´’π∫’´’®’®–©’¥‡¢â“„πº‘«Àπ —ß‚¥¬«‘∏’ intradermal
‡æ√“–µâÕß°“√„Àâ°“√¥Ÿ¥´÷¡ºà“π√–∫∫π È”‡À≈◊Õß‡æ ◊ËÕ„Àâ
°√–µÿâπ T-cell ‰¥â¥’ À≈—ß®“°©’¥1-2 «—π √Õ¬πŸπ∑’Ë‡°‘¥
¢÷Èπ®–À“¬‰ª ∑”„Àâ¡Õß‰¡à‡ÀÁπ®ÿ¥∑ ’Ë©’¥«—§´’π ·µà∑’ËÕ“¬ÿ
1-2 ‡¥ ◊Õπ‡¡ ◊ËÕ‡¥Á°¡“µ√«®  ÿ¢¿“æ µ”·Àπ àß∑’Ë©’¥«—§´’π
∫’́ ’®’®–¡’ªØ‘°‘√‘¬“‡°‘¥¢÷Èπ„Àâ‡ÀÁπ‰¥âÀ≈“¬≈—°…≥–‡™àπ ‡ªìπ
µÿà¡πŸπ (induration) Õ¬Ÿà„µâº‘«Àπ—ß¡Õß‰¡à‡ÀÁπ«à“¡’√Õ¬
„¥ Ê ·µà∂ â“§≈”¥Ÿ®÷ß®–∑√“∫ ∫“ß§π®–‡ÀÁπ‡ªìπ√Õ¬π Ÿπ
™—¥‡®π‚¥¬‰¡àµâÕß§≈” ∫“ß§π®–‡ªìπ·º≈Õ—°‡ ∫·µ°
‡ªìπÀπÕß À√◊Õ‡ÀÁπ‡ªìπµÿà¡ÀπÕß™—¥‡®π (abscess) ‡¡◊ËÕ
µ‘¥µ“¡¥Ÿµ”·Àπ àß∑ ’Ë©’¥«—§´’π∫ ’´’®’∑ ÿ°§√—Èß∑’Ë‡¥Á°¡“µ√«®
 ÿ¢¿“æ √Õ¬∑ ’Ë‡°‘¥¢÷Èπ∑’Ë·µ°µà“ß°—ππ’È®–¥”‡π‘πµàÕ‰ª®π
‡ªìπ·º≈‡ªìπ·∫π Ê À√◊Õ‡ªìπ‡æ’¬ß√Õ¬®“ß Ê ‰¡à‡ªìπ
·º≈‡ªìπ„Àâ‡ÀÁπ À√◊ÕÀ“¬‰ª‚¥¬‰¡à¡’√Õ¬„¥ Ê ‡°‘¥¢÷Èπ°Á‰¥â
„π√“¬∑ ’Ë‡ªìπ‡æ’¬ß√Õ¬π ŸπµâÕß§≈”®÷ß®–∑√“∫‡¡ ◊ËÕÕ“¬ÿ 1
‡¥ ◊Õπ ‡¡◊ËÕ‡«≈“ºà“π‰ªÕ“®·µ°‡ªìπÀπÕß®π°≈“¬‡ªìπ
·º≈‡ªìπ„π∑’Ë ÿ¥À√◊ÕÀ“¬‰ª‚¥¬‰¡à¡’√Õ¬„¥ Ê °Á‰¥â „π
√“¬∑’Ë‡ÀÁπ‡ªìπ·º≈ÀπÕß™—¥‡®π‡¡ ◊ËÕÀ“¬·≈â«Õ“®®–‰¡à¡’
·º≈‡ªìπ„Àâ‡ÀÁπ°Á‰¥â‡™àπ°—π ¥—ßπ—Èπ„π¢«∫ªï·√°∑ ’Ë‡¥Á°¡“
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µ√«® ÿ¢¿“æµ“¡π—¥∑ÿ°§√ —Èß§«√∫—π∑÷°≈—°…≥–¢Õß
µ”·Àπ àß∑ ’Ë©’¥«—§´’π∫’́ ’®’‰«â¥â«¬ ‚¥¬‡©æ“–∑’ËÕ“¬ÿ 1-2 ‡¥◊Õπ
‡æ ◊ËÕ®–„™â¢âÕ¡Ÿ≈‡À≈ à“π’È „Àâ‡ªìπª√–‚¬™π å„π°“√µ—¥ ‘π„®
¿“¬À≈ —ß‡¡◊ËÕ‡¥Á°‚µ¢÷Èπ·≈–‰¡à¡’·º≈‡ªìπ∫’´’®’ „Àâ‡ÀÁπ
¥—ßµ“√“ß∑ ’Ë 1

µ“√“ß∑ ’Ë 1 °“√∫—π∑÷°≈—°…≥–·º≈∫’´’®’

µ”·Àπàß∫’´’®’ ________ ❒  ´â“¬ ❒ ¢«“
¢π“¥_____________ ¡‘≈≈‘‡¡µ√
❒ ‡ªìπµÿà¡π Ÿπ induration µâÕß§≈”
❒ ‡ªìπµÿà¡π Ÿπ induration ¡Õß‡ÀÁπ‰¥â™—¥
❒ ‡ªìπµÿà¡ÀπÕß (abscess)
❒ ‡ªìπ·º≈Õ—°‡ ∫ ‡ªìπÀπÕß
❒ ‡ÀÁπ‡ªìπ √Õ¬®“ß Ê  ’¢“« (hypopigmented patch)
❒ ‡ÀÁπ‡ªìπ ·º≈‡ªìπ ·∫π√“∫ À√◊Õ‡ªìπ√Õ¬∫ÿã¡
❒ ‡ÀÁπ‡ªìπ ·º≈‡ªìπ πŸπ (keloid)
❒ ‰¡à¡’√Õ¬„¥ Ê ‡°‘¥¢÷Èπ

∂ â“‰¡à¡’√Õ¬„¥ Ê ‡°‘¥¢÷Èπ„Àâ‡ÀÁπ„πµ”·Àπàß∑ ’Ë©’¥
«—§´’π®–‰¡à “¡“√∂∫Õ°‰¥â«à“‰¥â√—∫«—§ ’́π∫’´’®’¡“·≈ â«
À√◊Õ¬—ß µâÕß∂“¡·¡à‡¥Á°«à“„πµ”·Àπ àß∑’Ë©’¥«—§´’π∫ ’´’®’
‡§¬¡’ªØ‘°‘√‘¬“Õ–‰√‡°‘¥¢÷Èπ∫â“ß ∂â“·¡à‡¥Á°µÕ∫«à“§√—Èß
Àπ÷Ëß‡§¬‡ÀÁπ«à“¡’ªØ‘°‘√‘¬“‡°‘¥¢÷Èπ ·µà·æ∑¬åµ√«®√à“ß°“¬
‰¡àæ∫«à“¡’√Õ¬„¥ Ê ‡°‘¥¢÷Èπ °Á®–‡ªìπ°“√¬◊π¬—π«à“‡§¬‰¥â
«—§´’π∫’´’®’¡“·≈ â«‰¡à®”‡ªìπµâÕß©’¥´È”Õ’° °√≥’·¡à ‰¡à
∑√“∫·≈–‰¡à ‰¥â  —ß‡°µ®–‰¡à “¡“√∂∫Õ°‰¥â«à“‰¥â«—§´’π
∫’´’®’¡“·≈â« µâÕß¥Ÿ®“° ¡ÿ¥∫—π∑÷° ÿ¢¿“æ¢Õß‡¥Á° ÷́Ëß
 à«π„À≠à®–≈ß«à“©’¥«—§´’π∫’´’®’·≈â« ·µà‡¥Á°®–‰¥â√—∫®√ ‘ß
À√◊Õ‰¡à‡√“‰¡à∑√“∫‰¥â  à«π„À≠ àæ¬“∫“≈À√◊Õ·æ∑¬åÀâÕß
‡¥Á°∑“√°®–‡ªìπºŸâ©’¥«—§´’π∫ ’´’®’„Àâ‡¥Á°°àÕπ°≈—∫∫â“π °“√
©’¥«—§´’π„Àâ‡¥Á°§√ —Èß≈–À≈“¬ Ê §πæ√ âÕ¡°—π·≈ â«®÷ß¡“
≈ß∫—π∑÷°°“√©’¥«—§´’π¿“¬À≈—ß ∑”„Àâ‡°‘¥°“√º‘¥æ≈“¥‰¥â
§«√©’¥«—§´’π„Àâ‡¥Á°∑“√°∑ ’≈–§π·≈–∫ —π∑÷°∑—π∑ ’∑ ’Ë©’¥
«—§´’π‡ √Á® æ√âÕ¡°—∫∫Õ°æàÕ·¡àºŸâª°§√Õß¥â«¬«à“©’¥

«—§´’π∫’´’®’„Àâ·≈ â«∑’Ëµ”·Àπàß„¥ ‡æ ◊ËÕ„ÀâæàÕ·¡àºŸâª°§√Õß
 —ß‡°µµ”·Àπàß∑’Ë©’¥«—§´’π«à“¡’ªØ‘°‘√‘¬“Õ–‰√‡°‘¥¢÷Èπ∫â“ß
·≈–µâÕß¡“æ∫·æ∑¬å‡¡◊ËÕ„¥∂â“¡’ªí≠À“„πµ”·Àπ àß∑ ’Ë©’¥
«—§´’π∫’´’®’ ‡æ√“–À≈“¬ Ê §√ —Èß∑’ËæàÕ·¡àºŸâª°§√Õßæ“≈Ÿ°
¡“æ∫·æ∑¬å°àÕπ«—ππ—¥©’¥«—§´’π∑’Ë 1-2 ‡¥◊Õπ ¥â«¬‡√◊ËÕß
¡’·º≈Õ—°‡ ∫À√◊Õ‡ªìπÀπÕß„πµ”·Àπ àß∑’Ë©’¥«—§´’π∫’´’®’
‚¥¬∑ ’Ë ‰¡à∑√“∫‡≈¬«à“‰¥â©’¥«—§´’π∫ ’´’®’„πµ”·Àπ àßπ—Èπ·≈–
®–µâÕß¡’ªØ‘°‘√‘¬“¥—ß°≈à“«‡°‘¥¢÷Èπ´÷Ëß∂◊Õ«à“‡ªìπ‡√◊ËÕßª°µ‘

„π§≈‘π‘°µ√«® ÿ¢¿“æ‡¥Á°¥’ ∂â“µ√«®‰¡àæ∫·º≈
‡ªìπ∫’´’®’ ·µà¡’ª√–«—µ‘«à“‡§¬‰¥â√—∫¡“·≈â«‚¥¬¥Ÿ®“° ¡ÿ¥
∫—π∑÷°°“√„Àâ«—§´’π ®–µâÕß©’¥«—§´’π∫ ’´’®’ „ÀâÀ√◊Õ‰¡à
∂â“·π à„®«à“‰¥â√—∫¡“·≈ â«‰¡à¡’§«“¡®”‡ªìπµâÕß„Àâ«—§´’π∫’́ ’®’
(2) È́”Õ’° ·µà∂â“‰¡à·πà„® “¡“√∂„Àâ«—§´’π∫’´’®’‰¥â ·≈–
§«√„Àâ∑ ’ËÕ“¬ÿ‡∑à“„¥®÷ß®–‡À¡“– ¡ ‚¥¬ª°µ‘ “¡“√∂„Àâ
‰¥â∑—π∑’∑’Ëæ∫ ‡æ√“–«—§´’π∫’´’®’‰¡à “¡“√∂ªÑÕß°—π°“√
‡°‘¥‡ªìπ«—≥‚√§‰¥â∑—ÈßÀ¡¥·≈–¡’ª√– ‘∑∏‘¿“æ‚¥¬√«¡
ª√–¡“≥√ âÕ¬≈– 53 ‡∑ à“π—Èπ ·µà™à«¬ªÑÕß°—π°“√‡°‘¥
«—≥‚√§∑’Ë√ÿπ·√ß‡™àπ «—≥‚√§™π‘¥¡‘≈‘Õ“√’Ë (miliary TB) ·≈–
«—≥‚√§¢Õß‡¬ ◊ËÕÀÿâ¡ ¡Õß (TB meningitis) „π‡¥Á°
‡≈Á° Ê ‰¥â¥’1, 2 ´÷Ëß¡’ª√–‚¬™πå ”À√—∫‡¥Á°‡≈Á° Ê ¡“°°«à“
‡¥Á°‚µ·≈–ºŸâ„À≠à ¥—ßπ—Èπ∂â“®–©’¥∫’´’®’„Àâ§«√„Àâ‡√ Á« ‰¡à
§«√„Àâ‡°‘πÕ“¬ÿ 6 ‡¥ ◊ÕπÀ√◊Õ 1 ªï

∂â“‡ªìπ‡¥Á°‡≈ Á° Õ“¬ÿ‡°‘π 1 ªï‰ª·≈ â«·≈–µâÕß°“√
©’¥«—§´’π∫ ’´’®’§«√®–µ√«®¥Ÿ°àÕπ«à“‡¥Á°§ππ —Èπµ‘¥‡™ ◊ÈÕ
«—≥‚√§¡“·≈ â«À√◊Õ¬—ß ‚¥¬∑”°“√∑¥ Õ∫∑ ÿ‡∫Õ√ å§ÿ≈ ‘π
∂â“‰¡à¡’√Õ¬πŸπ (induration) ‡°‘¥¢÷Èπ‡≈¬· ¥ß«à“¬—ß‰¡à‰¥â
µ‘¥‡™◊ÈÕ«—≥‚√§·≈–Õ“®®–¬—ß‰¡à ‰¥â√ —∫«—§´’π∫’´’®’¥â«¬
 “¡“√∂©’¥«—§ ’́π∫ ’´’®’„Àâ ‰¥â ∂â“¡’√Õ¬π Ÿπ¡“°°«à“À√◊Õ
‡∑à“°—∫ 15 ¡‘≈≈‘‡¡µ√ ‰¡àπà“®–‡ªìπº≈¡“®“°«—§´’π∫’ ’́®’
„Àâ ß —¬«à“¡’°“√µ‘¥‡™◊ÈÕ«—≥‚√§·≈â« µâÕßµ√«®√à“ß°“¬
‡æ‘Ë¡‡µ‘¡‡æ◊ËÕ¥Ÿ«à“‡ªìπ«—≥‚√§ (active disease) Õ¬Ÿà„π
¢≥–π—ÈπÀ√◊Õ‰¡à ‡æ◊ËÕ®–‰¥â„Àâ°“√√—°…“«—≥‚√§ ∂â“µ√«®
‰¡àæ∫«à“‡ªìπ«—≥‚√§µâÕß„Àâ°“√√—°…“«—≥‚√§„π√–¬–·Ωß
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(LTBI) ¥â«¬¬“ isoniazid π“π 6-9 ‡¥◊Õπ ∂â“¡’√Õ¬πŸπ
√–À«à“ß 1-9 ¡‘≈≈‘‡¡µ√ Õ“®‡ªìπº≈¡“®“°«—§´’π∫ ’́ ’®’°Á‰¥â
®“°°“√»÷°…“æ∫«à“∑’ËÕ“¬ÿ 6-12 ‡¥◊Õπ à«π„À≠à¢π“¥
¢Õß∑ÿ‡∫Õ√å§ÿ≈‘π‰¡à‡°‘π 10 ¡‘≈≈‘‡¡µ√3,4 ·≈–¬—ß‰¡àµ‘¥‡™◊ÈÕ
«—≥‚√§  “¡“√∂©’¥«—§´’π∫’´’®’ (2) „Àâ ‰¥â ‰¡à¡’¢âÕÀâ“¡
·¡â·º≈‡ªìπ∑ ’Ë‡°‘¥¢÷Èπ®–„À≠à°«à“‡¥‘¡„π°√≥’∑’Ë‡§¬‰¥â√—∫
¡“·≈ â« ¬—ß¥’°«à“∑’Ë®–ª≈àÕ¬„Àâ ‰ª©’¥«—§´’π∫ ’´’®’ (2) µÕπ
‚µ‡¡◊ËÕ‡¢â“‚√ß‡√’¬π ‡æ√“–‡¡◊ËÕ∂÷ßµÕππ—ÈπªØ‘°‘√‘¬“∑ ’Ë‡°‘¥
¢÷Èπ®–√ÿπ·√ß°«à“·≈–‡°‘¥·º≈‡ªìπ¢π“¥„À≠à°«à“ ∂â“¡’
√Õ¬πŸπ√–À«à“ß 10-14 ¡‘≈≈‘‡¡µ√ Õ“®‡ªìπº≈¡“®“°
«—§´’π∫’ ’́®’À√◊Õ®“°°“√µ‘¥‡™◊ÈÕ«—≥‚√§°Á‰¥â ‰¡à·π–π”„Àâ
©’¥«—§´’π∫’´’®’ (2)

ªí®®ÿ∫—πÕπ“¡—¬‚√ß‡√’¬π¬—ß§ß‡¢â“‰ª©’¥«—§´’π ∫’´’®’
„π‡¥Á°π—°‡√’¬π™—Èπª√–∂¡∑’ËÕ“¬ÿª√–¡“≥ 7 ªï ‡π◊ËÕß®“°
«—§´’π∫’´’®’ (2) ¬—ßÕ¬Ÿà„π·ºπ°“√‡ √‘¡ √â“ß¿Ÿ¡‘§ÿâ¡°—π
·Ààß™“µ‘ (EPI) ªï æ.». 2545-2549 ®ÿ¥ª√– ß§åµâÕß°“√
©’¥«—§´’π∫’´’®’„π§π∑’Ë¬—ß‰¡à‡§¬‰¥â√—∫«—§´’π∫’´’®’¡“°àÕπ
‚¥¬¥Ÿ«à“¡’·º≈‡ªìπ∫’´’®’À√◊Õ‰¡à ∂â“‰¡à¡’®–©’¥«—§´’π∫ ’´’®’
„Àâ ¢âÕ‡∑Á®®√‘ß§◊Õ§π∑’Ë ‰¡à¡’·º≈‡ªìπ∫’´’®’ ‰¡à ‰¥âÀ¡“¬
§«“¡«à“¬—ß‰¡à‰¥â√—∫«—§´’π∫’́ ’®’ ‡æ√“–À≈“¬ Ê §π‰¡à¡’·º≈
‡ªìπ‡°‘¥¢÷ÈπÀ≈ —ß®“°©’¥∫’´’®’ æ∫‰¥â√âÕ¬≈– 20-50 ®“°
°“√»÷°…“∑ ’Ë ‚√ßæ¬“∫“≈æ√–¡ß°ÿÆ‡°≈â“æ∫«à“∑’ËÕ“¬ÿ 6
‡¥◊Õπ®–µ√«®‰¡àæ∫·º≈‡ªìπ®“°°“√©’¥«—§´’π∫ ’´’®’
√ âÕ¬≈– 10.25 ¥—ßπ—Èπ∂ â“‰ª©’¥«—§´’π∫’´’®’ (2) „Àâ·°à‡¥Á°∑ ’Ë
‡§¬‰¥â√—∫¡“·≈â«ªØ‘°‘√ ‘¬“∑’Ë‡°‘¥¢÷Èπ®–√ÿπ·√ß ‚¥¬‡©æ“–
„π‡¥Á°‚µ ®–‡°‘¥‡ªìπ·º≈Ω ïÀπÕß¢π“¥„À≠ à √«¡∑ —ÈßÕ“®
®–¡’µàÕ¡πÈ”‡À≈◊Õß‚µ∫√ ‘‡«≥√—°·√ â µâÕß„Àâ¬“ isoniazid
√—°…“π“πÀ≈“¬‡¥◊Õπ ‡¡ ◊ËÕÀ“¬·≈â«·º≈‡ªìπ∑’Ë‡°‘¥¢÷Èπ®–
„À≠à¡“°

ªí≠À“°“√«‘π‘®©—¬«—≥‚√§„π√–¬–·Ωß
°“√«‘π‘®©—¬«—≥‚√§„π√–¬–·Ωß„π∑»«√√…∑’Ëºà“π

¡“‰¡à ‰¥â¡’°“√‡ª≈’Ë¬π·ª≈ß¡“°π—° ¬—ß§ß„™â°“√µ√«®

¥â«¬«‘∏’°“√∑” ç∑ÿ‡∫Õ√å§ÿ≈‘πé ‡ªìπÀ≈—°Õ¬Ÿà„πÀ≈“¬ Ê
ª√–‡∑»√«¡∑—Èßª√–‡∑»‰∑¬¥â«¬ °“√∑¥ Õ∫‚¥¬«‘∏’π’È¬—ß
¡’¢âÕ®”°—¥Õ¬Ÿà¡“° °“√Õà“πº≈∑¥ Õ∫·≈–°“√·ª≈º≈
∑”‰¥â¬“° ·æ∑¬åºŸâ√—°…“‡°‘¥°“√  —∫ πÀ√◊Õ‰¡à·πà„®„πº≈
°“√∑¥ Õ∫∑ÿ‡∫Õ√å§ÿ≈‘πÕ¬Ÿà‡ ¡Õ §à“§«“¡‰«·≈–§«“¡
®”‡æ“–¢Õß°“√∑¥ Õ∫∑ ÿ‡∫Õ√å§ÿ≈‘π ¡’§«“¡·µ°µà“ß°—π
¢÷ÈπÕ¬Ÿà°—∫¢π“¥√Õ¬π Ÿπ∑’Ë„™â‡ªìπ‡°≥±åµ—¥ ‘π«à“‡ªìπ∫«°
ªí®®ÿ∫—π¡’«‘∏’„À¡à Ê  ”À√—∫∑¥ Õ∫À“ºŸâµ‘¥‡™◊ÈÕ«—≥‚√§„π
√–¬–·Ωß ‡æ◊ËÕ„Àâ ‰¥âº≈∑’Ë∂Ÿ°µâÕß·¡àπ¬”¬‘Ëß¢÷Èπ «‘∏’„À¡à Ê
‡À≈à“π’È¬—ß‰¡à·æ√ àÀ≈“¬‡π◊ËÕß®“°¡’√“§“·æß·≈–µâÕß„™â
‡∑§π‘§√–¥—∫ Ÿß ‰¡à “¡“√∂π”‰ª„™â„π™ÿ¡™πÀ√◊Õ„π
ª√–‡∑»¬“°®π‰¥â

ªï æ.». 2541 À≈—ß®“°∑ ’Ë∑”°“√∂Õ¥√À—  “¬ DNA
¢Õß‡™◊ÈÕ M. tuberculosis ‰¥â∑—ÈßÀ¡¥ ®÷ß “¡“√∂‡ª√’¬∫
‡∑’¬∫°—∫ “¬ DNA ¢Õß M. bovis ·≈– M. bovis BCG
∑”„Àâ∑√“∫«à“¬’π„πµ”·Àπàß∑ ’Ë‡√ ’¬°«à“ RD1 ®–æ∫
‡©æ“–„π  M. tuberculosis, pathogenic M. bovis ·≈–
„π non-tuberculous mycobacterium (NTM) 4 ™π‘¥
‡∑à“π—Èπ (M. kansasii, M. szulgai, M. flavescens,
M.marinum) ‡π◊ËÕß®“° M. kansasii ∑”„Àâ¡’Õ“°“√∑’Ë
§≈â“¬°—∫ M. tuberculosis  ‰¥â·µà‡™◊ÈÕπ’Èæ∫‰¡à∫àÕ¬„π°“√
∑”„Àâ‡°‘¥‚√§   à«π‡™ ◊ÈÕÕ’° 3 ™π ‘¥ Õ“°“√∑“ß§≈ ‘π‘°
 “¡“√∂·¬°®“°°“√µ‘¥‡™◊ÈÕ M. tuberculosis ‰¥â ¥—ßπ—Èπ
ùRD1 region encodes antigensû ∂◊Õ«à“¡’ specific
µàÕ‡™ ◊ÈÕ M.tuberculosis ®÷ßπ”¡“æ—≤π“µàÕ ”À√—∫°“√
µ√«®«‘π‘®©—¬«—≥‚√§ ·Õπµ‘‡®π early secreted
antigen 6 (ESAT6) ·≈– culture filtrate protein 10
(CFP-10) Õ¬Ÿà„πµ”·Àπàß RD1 region ¥â«¬‡™àπ°—π

°“√µ√«®«‘∏’ „À¡à Ê „πÀâÕßªÆ‘∫—µ‘°“√ ‚¥¬„™â
µ—«Õ¬à“ß‡≈◊Õ¥¢ÕßºŸâªÉ«¬¡“∑”ªØ‘°‘√‘¬“°—∫·Õπµ‘‡®π ¢Õß
µ—«‡™◊ÈÕ¡—¬‚§·∫§∑’‡√’¬ ‡™àπ early secreted antigen 6
(ESAT6), culture filtrate protein 10 (CFP-10) ·≈–
«—¥ª√‘¡“≥ interferon gamma (IFN-!) ∑’Ë‡°‘¥¢÷Èπ®“°
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°“√°√–µÿâπ T-cell °“√∑¥ Õ∫«‘∏ ’π ’È¡’§«“¡®”‡æ“–  Ÿß
 “¡“√∂·¬°‰¥â«à“‡ªìπ°“√µ‘¥‡™◊ÈÕ M. tuberculosis À√◊Õ
‡ªìπº≈®“°°“√©’¥«—§´’π∫’´’®’„πÕ¥’µ À√◊Õ‡°‘¥®“°°“√µ‘¥
‡™◊ÈÕ¡—¬‚§·∫§∑ ’‡√’¬Õ◊Ëπ Ê ∑’Ë ‰¡à„™à M. tuberculosis „Àâ
§à“§«“¡‰«√ âÕ¬≈– 89 ·≈–§«“¡®”‡æ“–√ âÕ¬≈– 986-8

¡’°“√»÷°…“„πª√–‡∑»‡°“À≈’∑’Ëª√–™“°√  à«π„À≠à ‰¥â√—∫
«—§´’π∫’´’®’¡“·≈ â« ‚¥¬‡ª√ ’¬∫‡∑ ’¬∫°—∫°“√∑¥ Õ∫
∑ÿ‡∫Õ√å§ÿ≈ ‘π·≈–„™â§à“ cutoff ¢Õß∑ÿ‡∫Õ√å§ÿ≈‘π∑’Ë 10
¡‘≈≈‘‡¡µ√ æ∫«à“°“√«—¥ IFN-! „Àâº≈∑’Ë∂Ÿ°µâÕß°«à“  “¡“√∂
·¬°§π°≈ÿà¡µà“ß Ê ÕÕ°®“°°—π‰¥â¥’ (§π∑’Ë ‰¡à¡’§«“¡
‡ ’Ë¬ßµàÕ«—≥‚√§ §π∑ ’Ë ‰¡à¡’ª√–«—µ‘  —¡º— «—≥‚√§ §π∑ ’Ë¡’
ª√–«—µ‘  —¡º— «—≥‚√§ √«¡∑—Èß§π∑’Ë¡’º≈‡æ“–‡™◊ÈÕ«—≥‚√§
¬◊π¬—π)9 ™ÿ¥∑¥ Õ∫∑’Ë¡’«“ß¢“¬„π¢≥–π’È¡’ Quanti
FERON-TB gold (QFT-G: Cellestis Limited,
Carnegie, Victoria, Australia)  ”À√ —∫µ√«®«—¥ª√ ‘¡“≥
IFN-! ·≈– T SPOT-TB test (Oxford Immunotec,
Oxford, UK)  ”À√ —∫µ√«®«—¥ CD4+ T-cells ∑ ’Ë∂Ÿ°
°√–µÿâπ·≈ â«À≈—Ëß IFN-! ‚¥¬µ√ß ·µà„πª√–‡∑»‰∑¬¬—ß
‰¡à¡’Àπ à«¬ß“π„¥„™â™ÿ¥∑¥ Õ∫‡À≈ à“π ’È ”À√ —∫°“√µ√«®
À“ºŸâµ‘¥‡™ ◊ÈÕ«—≥‚√§„π√–¬–·Ωß

QuantiFERON-TB (QFT) ®–„™âπÈ”¬“ PPD ‡ªìπ
·Õπµ‘‡®π ‡æ ◊ËÕ°√–µÿâπ‡¡Á¥‡≈◊Õ¥¢“« (CD4+ T-cells) ¢Õß
ºŸâªÉ«¬ ∑ ’Ë§√—ÈßÀπ ÷Ëß‡§¬∂ Ÿ°°√–µÿâπ¡“·≈ â«®“°°“√µ‘¥‡™ ◊ÈÕ
«—≥‚√§ ∑¥ Õ∫‚¥¬„™â‡≈◊Õ¥ (whole blood) ºŸâªÉ«¬‰ª
incubate °—∫πÈ”¬“ PPD ∑‘Èß‰«â¢â“¡§◊π·≈â««—¥ª√‘¡“≥
IFN-! ∑’Ëª≈àÕ¬¡“®“°‡¡Á¥‡≈◊Õ¥¢“« (CD4+ T-cells)
‚¥¬«‘∏’ ELISA ‡π◊ËÕß®“° PPD ‡ªìπ·Õπµ‘‡®π∑’Ë ‰¡à
®”‡æ“–°—∫‡™◊ÈÕ M. tuberculosis ‡∑à“π—Èπ ¥—ßπ —Èπº≈°“√
µ√«®∑ ’Ë ‰¥â ‰¡à·µ°µà“ß®“°°“√∑”∑ÿ‡∫Õ√å§ÿ≈‘π §◊ÕÕ“®‡ªìπ
º≈‡π◊ËÕß¡“®“°°“√µ‘¥‡™◊ÈÕ NTM À√◊Õ®“°°“√©’¥«—§´’π
∫ ’´’®’ °Á‰¥â §«“¡‰«·≈–§«“¡®”‡æ“–®–‡∑à“°—∫À√◊Õ¥’°«à“
°“√∑¥ Õ∫∑ÿ‡∫Õ√å§ÿ≈‘π QuantiFERON-TB ®–™à«¬
≈¥º≈°“√∑¥ Õ∫∑ ’Ë‡ªìπ ç∫«°≈«ßé ®“°°“√∑”∑ ÿ‡∫Õ√ å

§ÿ≈‘π„π§π∑’Ë‡§¬‰¥â«—§´’π ∫’´’®’¡“°àÕπ  Food and Drug
Administration (FDA) ¢Õßª√–‡∑» À√ —∞Õ‡¡√‘°“‰¥â
√—∫√Õß„Àâ„™â QuantiFERON-TB (QFT)  ”À√—∫™à«¬„π
°“√«‘π‘®©—¬«—≥‚√§„π√–¬–·Ωß „πªï æ.». 2544 ·µà
À≈—ß®“°∑ ’Ë¡’ QuantiFERON-TB Gold (QFT-G) º≈ ‘µ
ÕÕ°¡“„™â QFT ®÷ß‡≈ ‘°º≈ ‘µ„Àâ „™â QFT-G ∑¥·∑π
‡æ√“– “¡“√∂«‘π‘®©—¬‰¥â∑ —Èß active tuberculosis ·≈–
«—≥‚√§„π√–¬–·Ωß

‡¡◊ËÕπ” QuantiFERON-TB ¡“ª√—∫ª√ÿß‚¥¬„™â
·Õπµ‘‡®π∑’Ë¡“®“° RD1 region (ESAT-6 ·≈– CFP-
10) ·∑ππ È”¬“ PPD æ—≤π“¡“‡ªìπ°“√µ√«® Quanti
FERON-TB Gold (QFT-G)  ”À√ —∫§âπÀ“ºŸâ∑’Ë‡ªìπ
latent tuberculosis infect ion ·≈– act ive
tuberculosis ‡æ◊ËÕ„™â·∑π°“√µ√«®‚¥¬«‘∏’∑ÿ‡∫Õ√å§ÿ≈‘π
®–„Àâº≈∑ ’Ë¥’°«à“ ‡æ√“–·Õπµ‘‡®π 2 ™π‘¥π’È¡’§«“¡
®”‡æ“–µàÕ M. tuberculosis ¡“°°«à“ ¥—ßπ—Èπ·¡â«à“ºŸâ∂Ÿ°
∑¥ Õ∫®–‰¥â√ —∫«—§´’π∫ ’´’®’¡“°àÕπ ®–‰¡à¡’º≈µàÕ°“√
µ√«®‚¥¬«‘∏’π’È  “¡“√∂·¬°ºŸâ∑ ’Ëµ‘¥‡™◊ÈÕ«—≥‚√§„π√–¬–
·Ωß‰¥â ª√– ‘∑∏ ‘¿“æ‚¥¬√«¡¡’§à“§«“¡‰«ª√–¡“≥
√âÕ¬≈– 90 ·≈–§«“¡®”‡æ“–√âÕ¬≈– 988 QFT-G ‰¡à
 “¡“√∂·¬°§π∑’Ë‡ªìπ LTBI ·≈– active tuberculosis
ÕÕ°®“°°—π‰¥â µâÕßÕ“»—¬Õ“°“√∑“ß§≈‘π‘° °“√µ√«®
‡ ¡À– ¿“æ∂ à“¬√ —ß  ’∑√«ßÕ° ·≈–°“√µ√«®∑“ßÀâÕß
ªØ‘∫—µ‘°“√Õ◊Ëπ Ê ¡“™à«¬„π°“√·¬°‚√§

°“√µ√«®‚¥¬«‘∏’  QuantiFERON-TB Gold
 “¡“√∂∑¥·∑π°“√µ√«®‚¥¬«‘∏’ ç∑ ÿ‡∫Õ√å§ÿ≈‘πé ‰¥â∑ÿ°
°√≥’ ·µà‡π◊ËÕß®“°«‘∏’π’È¬—ß„À¡àÕ¬Ÿà ¢âÕ¡Ÿ≈ à«π„À≠à¡“®“°
°“√»÷°…“„πºŸâ „À≠à ¢âÕ¡Ÿ≈„π‡¥Á°Õ“¬ÿπâÕ¬°«à“ 18 ªï
·≈–¢âÕ¡Ÿ≈„πºŸâªÉ«¬∑’Ë¡’¿Ÿ¡‘§ÿâ¡°—πº‘¥ª°µ‘¬—ß‰¡à¡’ ¥—ßπ—Èπ®÷ß
¬—ß¡’¢âÕ®”°—¥„™â„π∫ ÿ§§≈∫“ß°≈ ÿà¡ µâÕß√Õ„Àâ¡’¢âÕ¡Ÿ≈∑’Ë
‡æ’¬ßæÕ°àÕπ®÷ß®–π”¡“„™â ‰¥â∑—Ë«‰ª ªí®®ÿ∫—π “¡“√∂π”
QFT-G ¡“„™â ”À√ —∫ çcontact investigationé „π
ºŸâ „À≠à ‰¥â¥’ √«¡∑ —Èß§âπÀ“ºŸâµ‘¥‡™ ◊ÈÕ„À¡à ”À√ —∫∫ ÿ§≈“°√
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∑“ß°“√·æ∑¬å (health care workers) ·≈–ºŸâÕæ¬æ
™à«¬„π°“√«‘π‘®©—¬«—≥‚√§ (active disease) ‰¥â‡¡◊ËÕπ”
‰ªæ‘®“√≥“√à«¡°—∫¢âÕ¡Ÿ≈Õ◊Ëπ Ê ·µà°“√µ√«® QFT-G ∑ ’Ë
„Àâº≈≈∫‰¡à “¡“√∂∫Õ°‰¥â«à“§π§ππ —Èπ‰¡à¡’°“√µ‘¥‡™◊ÈÕ
«—≥‚√§‰¥â∑—ÈßÀ¡¥ ‡æ√“–§π§ππ—ÈπÕ“®®–‡æ‘Ëß‰ª‰¥â√—∫
‡™◊ÈÕ¡“ µâÕß√Õ‰ªÕ’°  —°√–¬–Àπ ÷Ëß ¥—ßπ—Èπ®÷ß§«√µ√«®
QFT-G È́”Õ’°§√—Èß ·µà‡«≈“∑’Ë‡À¡“– ¡¬—ß‰¡à∑√“∫
ªí®®ÿ∫—π·π–π”„Àâµ√«®´È”¿“¬„π 8-10   —ª¥“ÀåµàÕ
¡“ (À≈ —ß®“°  ‘Èπ  ÿ¥°“√  —¡º— ) „π°√≥ ’∑’Ë¡’¿“«–¿Ÿ¡‘
µâ“π∑“π∫°æ√àÕß (µ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ ‚√§‡Õ¥ å ‰¥â√—∫¬“°¥
¿Ÿ¡‘µâ“π∑“π ‰¥â√—∫¬“ ‡µ’¬√Õ¬¥å¢π“¥ Ÿß ‰¥â√ —∫¬“
TNF-antagonists ‡ªìπ¡–‡√ Áß„π√–∫∫‡¡Á¥‡≈◊Õ¥ ‰µ«“¬
‡√◊ÈÕ√—ß ‡ªìπµâπ) ®–∑”„Àâ T-cell ¡’°“√µÕ∫ πÕß∑’Ë≈¥≈ß
®÷ß¡’º≈µàÕ°“√ √â“ß IFN-! ®“°°“√µ√«® QFT-G ‡™àπ
‡¥’¬«°—∫°“√µ√«®∑ ÿ ‡∫Õ√å§ÿ≈‘π´÷Ëß®–„Àâº≈≈∫‡™àπ°—π
¥—ßπ—Èπ°“√µ√«® QFT-G Õ“®„Àâº≈≈∫‰¥â∑—Èß Ê ∑’ËºŸâªÉ«¬¡’
°“√µ‘¥‡™◊ÈÕ«—≥‚√§Õ¬Ÿà„π¢≥–π—Èπ°Á‰¥â °“√µ√«® QFT-G
∑’Ë „Àâº≈∫«° „Àâ∂◊Õ«à“¡’§«“¡ ”§—≠ ∂÷ß·¡â«à“ºŸâªÉ«¬‰¡à¡’
Õ“°“√·≈–Õ“°“√· ¥ß„¥ Ê ∑’Ë∫àß∫Õ°«à“ªÉ«¬‡ªìπ«—≥‚√§
°ÁµâÕßµ√«®§âπÀ“‡æ‘Ë¡‡µ‘¡«à“‰¡à ‰¥âªÉ«¬‡ªìπ«—≥‚√§∑ ’Ë
active disease Õ¬Ÿà ‡æ√“–§π‡À≈à“π’È∂◊Õ«à“¡’°“√µ‘¥‡™◊ÈÕ
«—≥‚√§·≈â« µâÕß„Àâ°“√√—°…“ LTBI À≈—ß®“°·¬°‰¥â«à“
§π§ππ—Èπ‰¡à‰¥âªÉ«¬‡ªìπ«—≥‚√§Õ¬Ÿà10, 11

ELISPOT technique (T-SPOT-TBTM) ‡ªìπ°“√
µ√«®À“ºŸâµ‘¥‡™◊ÈÕ«—≥‚√§„π√–¬–·Ωß‡™àπ‡¥’¬«°—π ·µà
‡ªìπ°“√µ√«®π—∫ peripheral blood IFN-! secreting
T-cells ∑’ËµÕ∫ πÕßµàÕ°“√°√–µÿâπ¥â«¬ ESAT-6 ·≈–
CFP-10 ·∑π°“√«—¥ IFN-! °“√µ√«®π ’È¡’§«“¡‰«„π
°“√µ√«®À“ºŸâµ‘¥‡™◊ÈÕ«—≥‚√§„π√–¬–·Ωß√ âÕ¬≈– 85 ‡¡◊ËÕ
„™â°“√∑¥ Õ∫∑ ÿ‡∫Õ√ å§ÿ≈‘π‡ªìπµ—«‡∑ ’¬∫ ·≈–„Àâ§«“¡‰«
  Ÿß∂÷ß√âÕ¬≈– 96 „π§π∑ ’ËªÉ«¬‡ªìπ«—≥‚√§ (active
disease) ·≈–  Ÿß∂÷ß√âÕ¬≈– 100 „π§π∑ ’Ë‡ªìπ«—≥‚√§
πÕ°ªÕ¥  à«π§πª°µ‘∑ ’Ë‰¡à‰¥â ß  —¬«à“µ‘¥‡™◊ÈÕ«—≥‚√§·≈–

‡§¬‰¥â√—∫«—§´’π∫’´’®’¡“·≈â« ELISPOT ®–„Àâº≈≈∫

ªí®®ÿ∫—π ELISPOT ·≈– QuantiFERON-TB  Gold
(QFT-G) ‰¥â√ —∫°“√¬Õ¡√—∫„Àâ„™â ”À√ —∫°“√µ√«®«‘π ‘®©—¬
«—≥‚√§„π√–¬–·Ωß ·∑π°“√∑¥ Õ∫∑ÿ‡∫Õ√ å§ÿ≈‘π „π∑ ÿ°
ª√–‡∑»·∂∫¬ÿ‚√ª ·µà„πª√–‡∑» À√—∞Õ‡¡√ ‘°“ FDA
¬Õ¡√—∫„Àâ QFT-G „™â ”À√—∫™à«¬„π°“√«‘π‘®©—¬«—≥‚√§
„π√–¬–·Ωß·≈–«—≥‚√§∑’Ë active disease ‡¡◊Ë Õ
æƒ…¿“§¡ 2548 ¢âÕ¥’„π°“√µ√«® QFT-G §◊Õµ√«®
‡≈◊Õ¥®“°ºŸâªÉ«¬‡æ’¬ß§√—Èß‡¥’¬«∑”„Àâ∑√“∫º≈‰¥â ‰¡à®”‡ªìπ
µâÕß¡“Õà“πº≈°“√∑¥ Õ∫Õ’°§√ —Èß‡À¡ ◊Õπ°—∫°“√∑¥ Õ∫
∑ÿ‡∫Õ√å§ÿ≈‘π ‡À¡“– ”À√—∫°“√§âπÀ“ºŸâµ‘¥‡™◊ÈÕ«—≥‚√§„π
™ÿ¡™π ·≈– infection control „π‚√ßæ¬“∫“≈¥â«¬

ªí≠À“°“√«‘π‘®©—¬«—≥‚√§
(Active tuberculosis)

‡§√◊ËÕß¡ ◊Õ∑’Ë ”§—≠„π°“√«‘π‘®©—¬«à“‡ªìπ«—≥‚√§
ª√–°Õ∫¥â«¬Õ“°“√µà“ß Ê ∑“ß§≈‘π‘°∑’Ë∑”„Àâ‡√“ ß  —¬«à“
πà“®–‡ªìπ«—≥‚√§ ¿“æ∂à“¬√—ß  ’∑√«ßÕ° °“√µ√«®¬âÕ¡ ’
À“‡™ ◊ÈÕ«—≥‚√§‚¥¬°“√¬âÕ¡ acid-fast bacilli (AFB)
°“√µ√«®‡æ“–‡™◊ÈÕ«—≥‚√§‚¥¬µ√ß √«¡∑—Èß«‘∏’ „À¡à
„π°“√µ√«®À“  à«πª√–°Õ∫¢Õßµ—«‡™ ◊ÈÕ‡™àπ«‘∏ ’ nucleic
acid amplification (NAA) assay °“√µ√«® AFB
∑”‰¥âßà“¬·µà„Àâ§«“¡‰«·≈–§«“¡®”‡æ“–µË” °“√µ√«®
‡æ“–‡™ ◊ÈÕ„™â‡«≈“π“π°«à“®–‰¥âº≈‡π◊ËÕß®“°‡™ ◊ÈÕ‡®√ ‘≠
‡µ‘∫‚µ™â“ ∑”„Àâ°“√«‘π‘®©—¬«à“‡ªìπ ùactive diseaseû
¬“°  à«π°“√µ√«® NAA assay ·≈–°“√µ√«®«‘∏’„À¡à Ê
∑ ’ËÕ¬Ÿà„π√–À«à“ß°“√»÷°…“Õ¬Ÿà ¥Ÿ‡À¡ ◊Õπ«à“¡’ª√– ‘∑∏‘¿“æ
¥’¢÷Èπ™à«¬„Àâ°“√«‘π‘®©—¬ ùactive diseaseû ‰¥â‡√Á«¢÷Èπ

ª√–‡∑»∑’Ë°”≈—ßæ—≤π“ ®–¡’¢âÕ®”°—¥„πÀ≈“¬ Ê
¥â“π ”À√—∫‡√◊ËÕß°“√«‘π‘®©—¬«—≥‚√§ ®÷ßπ‘¬¡„™â°“√µ√«®
‡ ¡À– AFB ‡æ◊ËÕ«‘π‘®©—¬«à“‡ªìπ active disease ‡ªìπ
À≈—°‡æ◊ËÕ°“√„Àâ¬“√—°…“ ∑”„ÀâºŸâªÉ«¬À≈“¬ Ê §π‰¡à‰¥â√ —∫
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°“√«‘π‘®©—¬«à“‡ªìπ«—≥‚√§‡π◊ËÕß®“°µ√«®‡ ¡À–‰¡àæ∫
‡™◊ÈÕ∑”„Àâ ‰¡à‰¥â√—∫°“√√ —°…“∑ ’Ë∂Ÿ°µâÕß ‡æ√“–ºŸâªÉ«¬∑ ’Ë‡ªìπ
«—≥‚√§¡’‡æ’¬ß√âÕ¬≈– 50-70 ‡∑à“π—Èπ∑’Ë‡ ¡À– AFB „Àâ
º≈∫«° ®÷ß¬—ß‰¡à “¡“√∂§«∫§ÿ¡«—≥‚√§„πæ ◊Èπ∑’Ë‰¥â „π§π
∑’Ëµ√«®‡ ¡À– AFB æ∫‡™ ◊ÈÕ∂◊Õ«à“‡ªìπµ—«·æ√à‡™◊ÈÕ«—≥‚√§
∑’Ë ”§—≠ §π∑ ’Ëµ√«® AFB ‰¡àæ∫‡™ ◊ÈÕ (´÷Ëßæ∫„πºŸâªÉ«¬
 à«π„À≠à∑’Ë¡“æ∫·æ∑¬å) ·µà‡ªìπ«—≥‚√§Õ¬Ÿà„π¢≥–π—Èπ
®–∑”„Àâ§π‡À≈à“π—Èπ‰¡à‰¥â√—∫°“√√—°…“ ·≈–®–‡æ‘Ë¡§«“¡
‡  ’Ë¬ß„π°“√‡°‘¥º≈·∑√° ấÕπ®“°«—≥‚√§µ“¡¡“ √«¡∑—Èß
‡æ‘Ë¡Õ—µ√“°“√µ“¬ ·≈–Õ“®∂ Ÿ°≈–‡≈¬„π‡√◊ËÕß°“√ªÑÕß°—π
°“√·æ√à‡™◊ÈÕ«—≥‚√§„Àâ°—∫§πÕ◊Ëπ Ê „π§√Õ∫§√—«·≈–
™ÿ¡™πÕ’°¥â«¬

ª√–‡∑»∑’Ëæ—≤π“·≈â« ¡’‡ß‘π∑ÿπ¡“° ·≈–¡’‡§√◊ËÕß¡◊Õ
À≈“¬™π‘¥™à«¬°“√«‘π‘®©—¬‚√§‰¥â√«¥‡√Á« ¡’ÀâÕß ”À√—∫
·¬°‚√§µ‘¥‡™◊ÈÕ∑’Ë ¡∫Ÿ√≥å·∫∫  ”À√ —∫ºŸâªÉ«¬‚√§µ‘¥µàÕ
®–‰¡àæ∫ªí≠À“‡√◊ËÕß°“√«‘π‘ ®©—¬«—≥‚√§∑’ËµË”‡°‘π‰ª
(underdiagnosis) ·µà®–¡’ªí≠À“‡√◊ËÕß°“√«‘π‘®©—¬
«—≥‚√§∑ ’Ë Ÿß‡°‘π‰ª (overdiagnosis) ¡“°°«à“ §à“„™â®à“¬
 ”À√—∫°“√«‘π‘®©—¬«—≥‚√§  Ÿß¡“° ¢âÕ¥’§◊Õ “¡“√∂„Àâ°“√
«‘π‘®©—¬‰¥â√«¥‡√ Á« „Àâ°“√√ —°…“‰¥â·µà·√°‡√ ‘Ë¡ ™à«¬≈¥
°“√·æ√ à‡™◊ÈÕ ·≈–∑”„Àâ¡’°“√æ—≤π“‡§√◊ËÕß¡◊Õ„À¡à Ê √«¡
∑—Èß«‘∏’°“√µ√«®«‘π ‘®©—¬∑’Ë¥’¢÷Èπ√«¥‡√ Á«¢÷Èπ°«à“‡¥‘¡µàÕ‰ª
‡æ◊ËÕ∑’Ë®–§âπÀ“ºŸâ∑’Ëµ‘¥‡™◊ÈÕ«—≥‚√§∑ ’ËÀ≈ß‡À≈◊ÕÕ¬Ÿà„Àâ ‰¥â√—∫
°“√√ —°…“

 ‘Ëß∑ ’Ë·æ∑¬åºŸâ√—°…“∑ÿ°§πµâÕß°“√§◊Õ °“√µ√«®∑ ’Ë®–
 “¡“√∂∫Õ°‰¥â«à“ºŸâªÉ«¬§ππ —Èπ‡ªìπ«—≥‚√§Õ¬Ÿà ≥ ¢≥–
π—Èπ®√ ‘ß Ê (active tuberculosis) ÷́Ëß§«√‡ªìπ°“√µ√«®
∑’Ë∑”ßà“¬·≈–√«¥‡√ Á«„™â‡«≈“‰¡à§«√‡°‘π 1 «—π ¡’§«“¡‰«
·≈–§«“¡®”‡æ“–  Ÿß √“§“‰¡à·æß ∑ ÿ°ª√–‡∑»∑ —Ë«‚≈°
 “¡“√∂π”‰ª„™â ‰¥â √«¡∑ —Èß “¡“√∂∫Õ°‰¥â«à“‡ªìπ‡™ ◊ÈÕ∑’Ë
¥◊ÈÕ¬“À√◊Õ‰¡à¥â«¬ °“√µ√«®π ’ÈµâÕß “¡“√∂·¬°‰¥â«à“‡ªìπ
«—≥‚√§„π√–¬–·Ωß À√◊Õ‡ªìπº≈®“°°“√©’¥«—§´’π
∫’´’®’ À√◊Õ‡ªìπ°“√µ‘¥‡™◊ÈÕ‰¡‚§·∫§∑ ’‡√ ’¬™π‘¥Õ◊Ëπ Ê ∑ ’Ë

πÕ°‡Àπ◊Õ®“°‡™ ◊ ÈÕ«—≥‚√§‰¥â „πªí®®ÿ∫—π¬—ß‰¡à¡’™π‘¥¢Õß
°“√µ√«®À√◊Õ‡§√◊ËÕß¡◊Õ™π‘¥„¥∑’Ë “¡“√∂∑”‰¥â¥—ß°≈ à“«
∑ —ÈßÀ¡¥ ·µà‡√ ‘Ë¡¡’°“√µ√«®™π‘¥„À¡à Ê ∑ ’Ë “¡“√∂∑”‰¥â
µ“¡∑ ’ËµâÕß°“√¢â“ßµâπ‰¥â∫â“ß·µà‰¡à∑—ÈßÀ¡¥ Õ¬à“ßπâÕ¬™à«¬
·¬°«—≥‚√§„π√–¬–·ΩßÕÕ°®“°«—≥‚√§ (active
disease) ‰¥â

∑ÿ‡∫Õ√å§ÿ≈‘π ‡¥‘¡¡’®ÿ¥ª√– ß§å ”À√—∫™à«¬°“√
«‘π‘®©—¬«—≥‚√§ (active disease) ·µà‡π◊ËÕß®“°¡’¢âÕ
®”°—¥„π‡√◊ËÕß§«“¡®”‡æ“–∑’ËµË” ·≈–¬—ß cross reactive
°—∫‡™◊ÈÕ M. bovis, NTM ·≈– M. bovis BCG ·≈–„π
§π∑’Ë¡’¿Ÿ¡‘µâ“π∑“π∫°æ√àÕß À√◊Õ§π∑ ’Ë‡ªìπ«—≥‚√§™π‘¥
√ ÿπ·√ß°“√µÕ∫ πÕßµàÕ°“√∑¥ Õ∫∑ ÿ‡∫Õ√å§ÿ≈‘π®–º‘¥‰ª
∑”„Àâ°“√µ√«®‰¡àπà“‡™ ◊ËÕ∂◊Õ §«“¡‰«¢Õß°“√µ√«®¥â«¬
∑ÿ‡∫Õ√ å§ÿ≈‘π„π§π∑’Ë‡ªìπ«—≥‚√§Õ¬Ÿà∑’Ë√ âÕ¬≈– 65-94 ¢÷ÈπÕ¬Ÿà
°—∫§à“ cutoff ∑’Ë„™â WHO »÷°…“„π™à«ßªï §.». 1950s
æ∫«à“∂â“„™â cutoff ∑ ’Ë 10 ¡‘≈≈‘‡¡µ√ §«“¡‰«Õ¬Ÿà∑’Ë√âÕ¬≈–
93 ·µà∂â“„™â cutoff ∑ ’Ë 14 ¡‘≈≈ ‘‡¡µ√ §«“¡‰«Õ¬Ÿà∑ ’Ë
√âÕ¬≈– 7812 πÕ°®“°π’È§«“¡‰«®–πâÕ¬°«à“√âÕ¬≈–
5013 „πºŸâªÉ«¬∑’Ë‡®Á∫ªÉ«¬Àπ—° À√◊Õ‡ªìπ«—≥‚√§™π‘¥√ ÿπ·√ß
¥—ßπ—Èπ∑ÿ‡∫Õ√ å§ÿ≈‘π¡’§à“§«“¡‰«·≈–§«“¡®”‡æ“–∑ ’ËµË”
‰¡à‡À¡“– ”À√—∫°“√«‘π‘®©—¬«—≥‚√§ ®÷ß„™â ”À√—∫°“√
«‘π‘®©—¬«—≥‚√§„π√–¬–·Ωß·∑π

°“√µ√«®‡ ¡À–‡æ◊ËÕ¬âÕ¡ ’ AFB, nucleic acid
amplification (NAA assay) À√◊Õ àß‡æ“–‡™ ◊ÈÕ æ∫«à“
‡∑§π ‘§„π°“√‡°Á∫‡ ¡À–¡’ à«π ”§—≠ „π‡ ¡À–π —ÈπµâÕß
¡’‡™◊ÈÕÕ¬Ÿà‰¡àµË”°«à“ 5,000-10,000 µ—«µàÕ‡ ¡À– 1 ¡‘≈≈‘≈‘µ√
®÷ß®–¬âÕ¡ AFB æ∫‡™ ◊ÈÕ ºŸâªÉ«¬µâÕß¡’Õ“°“√‰Õ™π ‘¥∑ ’Ë¡’
‡ ¡À–¥â«¬°“√‡°Á∫®÷ß®–‰¥âº≈ §«√‡°Á∫‡ªìπ‡«≈“ 3 «—π
µ‘¥µàÕ°—π §«“¡‰«„π°“√µ√«®π’ÈÕ¬Ÿà√–À«à“ß√âÕ¬≈–
34-80 §«“¡‰«®–  Ÿß„π§π∑ ’Ë‡ªìπ«—≥‚√§ªÕ¥∑ ’Ë¡’ cavity
·≈–µË”„π§π∑’Ë‡ªìπ«—≥‚√§„π√–¬–·√°‡√‘Ë¡À√◊Õ¡’Õ“°“√
‰Õ‰¡à¡“° ¥—ßπ—Èπ°“√µ√«®‡ ¡À–‰¡àæ∫‡™◊ÈÕ‰¡à “¡“√∂
∫Õ°‰¥â«à“§π§ππ—Èπ‰¡à‰¥âªÉ«¬‡ªìπ«—≥‚√§Õ¬Ÿà µâÕß„™â«‘∏’
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Õ◊Ëπ™à«¬‡™àπ sputum induct ion, f iberopt ic
bronchoscopy, gastric wash

‡¥Á°‡≈Á° Ê Õ“¬ÿπâÕ¬°«à“ 7-10 ªï ‡¡◊ËÕªÉ«¬‡ªìπ
«—≥‚√§ªÕ¥¡—°‰¡à‰Õ ¥—ßπ —Èπ®÷ß‰¡à “¡“√∂∫—ß§—∫„Àâ‡¥Á°‰Õ
‡æ◊ËÕ‡°Á∫‡ ¡À–‰¥â µâÕß‡°Á∫‡ ¡À–„π°√–‡æ“–Õ“À“√
·∑π‡æ√“–‡«≈“°≈“ß§◊π ‡¡ ◊ËÕ‡¥Á°πÕπÀ≈ —∫®–°≈◊π
‡ ¡À–∑’Ë‡°‘¥¢÷Èπ≈ß‰ª„π°√–‡æ“–Õ“À“√ ‡ ¡À–∑ ’Ë‡°‘¥¢÷Èπ
µ≈Õ¥∑ —Èß§◊π®–§â“ßÕ¬Ÿà„π°√–‡æ“–Õ“À“√ ®÷ßµâÕß‡°Á∫
‡ ¡À–®“°°√–‡æ“–Õ“À“√·≈–µâÕß‡°Á∫„πµÕπ‡™â“À≈—ß
®“°‡¥Á°µ ◊ËππÕπ„À¡à Ê ‚¥¬∑’Ë¬—ß‰¡à≈ÿ°®“°‡µ’¬ß À√◊Õ¡’
°‘®°√√¡Õ ◊Ëπ Ê ‡™àπ ·ª√ßøíπ À√◊Õ °‘ππ¡ °àÕπ∑’Ë≈”‰ â
®–¡’°“√‡§≈◊ËÕπ‰À« (peristalsis) ∑”„Àâ‡ ¡À–∑’Ë§â“ß„π
°√–‡æ“–Õ“À“√‡§≈◊ËÕπ≈ß Ÿà≈”‰ â‡≈Á° °“√‡°Á∫∑”‚¥¬
„ à “¬ NG-tube ¥Ÿ¥‡ ¡À–ÕÕ°¡“‚¥¬«‘∏’ gastric
wash °“√‡°Á∫‡ ¡À–‚¥¬«‘∏’π’È§«√„Àâ‡¥Á°πÕπ§â“ß§ ◊π„π
‚√ßæ¬“∫“≈·≈–‡°Á∫‡ªìπ‡«≈“ 3 «—π „π‡«≈“°≈“ß«—π
Õπÿ≠“µ„Àâ°≈—∫∫â“π‰¥â ®“°°“√»÷°…“æ∫«à“‡ ¡À–∑’Ë ‰¥â
®“°°√–‡æ“–Õ“À“√µÕπ‡™â“„π‡¥Á°∑ ’Ë¡’Õ“°“√¢Õß«—≥‚√§
ªÕ¥·≈–‰¡à¡’Õ“°“√‰Õ ¬âÕ¡ AFB „Àâº≈∫«°√ âÕ¬≈–
0-20 ·µà∂â“ àß‡æ“–‡™◊ÈÕ®“° gastric wash 3 «—π
®–„Àâº≈∫«°  Ÿß∂÷ß√âÕ¬≈– 70 „π‡¥Á°‡≈Á° ·≈–√ âÕ¬≈–
30-50 „π‡¥Á°‚µ14 ‚¥¬∑ —Ë«‰ª°“√‡æ“–‡™ ◊ÈÕ«—≥‚√§∂÷ß
·¡â«à“®–¡’‡∑§π‘§¥’Õ¬à“ß‰√°Áµ“¡ º≈∫«°∑’Ë ‰¥â®“°°“√
‡æ“–‡™ ◊ÈÕ®–‰¡à∂÷ß√ âÕ¬≈– 50 „π‡¥Á°‚µ·≈–πâÕ¬°«à“
√âÕ¬≈– 75 „π‡¥Á°‡≈Á°∑’ËªÉ«¬‡ªìπ«—≥‚√§ °“√‡°Á∫‡ ¡À–
®“°°√–‡æ“–Õ“À“√π ’È∂â“∑”Õ¬à“ß∂ Ÿ°µâÕß·≈–§√∫ 3 «—π
æ∫«à“„Àâº≈¥’°«à“°“√∑” fiberoptic bronchoscopy
‡æ’¬ß§√ —Èß‡¥’¬«15

°“√‡Àπ’Ë¬«π”„Àâ¡’‡ ¡À– (sputum induction) „π
ºŸâªÉ«¬∑ ’Ë‰¡à‰Õ À√◊Õ„πºŸâªÉ«¬∑’Ëµ√«®®“°‡ ¡À–∑’Ë‡°Á∫‚¥¬«‘∏’
ª°µ‘·≈ â«‰¡àæ∫‡™◊ÈÕ æ∫«à“¡’ª√–  ‘∑∏‘¿“æ¥’æÕ Ê °—∫°“√
‡°Á∫‚¥¬ gastric wash ®“°°“√»÷°…“„πª√–‡∑»∑ ’Ë¡’¢âÕ
®”°—¥„π°“√µ√«®«‘π ‘®©—¬«—≥‚√§‡™àπ South Africa,

Malawi À√◊Õ·¡â·µàª√–‡∑»®’π æ∫«à“‡ ¡À–∑ ’Ë ‰¥â®“°
°“√∑” sputum induction ¬âÕ¡ AFB æ∫‡™◊ÈÕ  Ÿß¢÷Èπ
‡ªìπ√âÕ¬≈– 25-42 ·≈–‡æ“–‡™◊ÈÕ«—≥‚√§‰¥âº≈∫«°
√â Õ¬≈– 33-4216-18 ®“°°“√»÷°…“„πª√–‡∑»
 À√—∞Õ‡¡√ ‘°“·≈–Õ—ß°ƒ… æ∫«à“ sputum induction
‰¡à™à«¬„Àâ°“√«‘π‘®©—¬«—≥‚√§ªÕ¥‡æ‘Ë¡¢÷Èπ „Àâº≈∫«°‡æ‘Ë¡
¢÷Èπ‰¡à¡“° „π‡«≈“ 1 ªï‰¥â∑” sputum induction 1,566
§√ —Èß „Àâº≈∫«° AFB 16 §√ —Èß®“°ºŸâªÉ«¬ 10 §π‡∑à“π—Èπ
´÷Ëß‰¡à§ÿâ¡§à“°—∫§à“„™â®à“¬„π°“√∑” sputum induction19

°“√»÷°…“„πª√–‡∑»·§π“¥“ æ∫«à“„πºŸâªÉ«¬∑’Ë¬âÕ¡
AFB ‰¡àæ∫‡™ ◊ÈÕ®“°‡ ¡À– À√◊ÕºŸâªÉ«¬∑ ’Ë ‰¡à ‰Õ °“√∑”
sputum induction À≈“¬ Ê §√ —Èß®–™à«¬„Àâª√– ∫
§«“¡ ”‡√ Á®„π°“√æ∫‡™ ◊ÈÕ¡“°¢÷Èπ∑ —Èß®“°°“√¬âÕ¡ AFB
(√âÕ¬≈– 64, √âÕ¬≈– 81, √âÕ¬≈– 91, √âÕ¬≈– 98)
·≈–°“√‡æ“–‡™ ◊ÈÕ (√ âÕ¬≈– 70, √ âÕ¬≈– 91, √ âÕ¬≈–
99, √âÕ¬≈– 100) µ“¡®”π«π§√ —Èß„π°“√∑” 1-2-3-4 §√ —Èß
µ“¡≈”¥—∫20 ®“°°“√»÷°…“„πª√–‡∑»∑ ’Ë°”≈—ßæ—≤π“·≈–
ª√–‡∑»∑ ’Ëæ—≤π“·≈â«„Àâº≈·µ°µà“ß°—π Õ“®‡π◊ËÕß¡“®“°
§«“¡™ÿ°¢Õß«—≥‚√§„π·µà≈–æ◊Èπ∑’Ë·µ°µà“ß°—π¡“°
¥—ßπ—Èπ°“√∑” sputum induction ®÷ßπà“®–¡’ª√–‚¬™π å
·≈–§ÿâ¡§à“„πª√–‡∑»∑ ’Ë¡’«—≥‚√§™ÿ°™ÿ¡ ·≈–¡’‡§√◊ËÕß¡ ◊Õ
™à«¬„π°“√«‘π‘®©—¬«—≥‚√§∑’Ë®”°—¥ ‡™àπª√–‡∑»‰∑¬
‡ª√’¬∫‡∑ ’¬∫«‘∏’°“√∑” sputum induction 2 «‘∏ ’§ ◊Õ„™â
ultrasonic nebuliser ·≈– Venturi-type face mask
„πºŸâªÉ«¬∑’Ë ß —¬«à“‡ªìπ«—≥‚√§ªÕ¥∑’Ë‰¡à‰Õ »÷°…“„πºŸâªÉ«¬
94 √“¬ æ∫«à“ ultrasonic nebuliser  “¡“√∂‡°Á∫
‡ ¡À–‰¥â‡æ’¬ßæÕ Ÿß∂÷ß√âÕ¬≈– 93.4  à«π Venturi-type
face mask ‰¥â‡ ¡À–√âÕ¬≈– 71 (p < 0.001) „πºŸâªÉ«¬
43 √“¬∑ ’Ë«‘π‘®©—¬«à“‡ªìπ«—≥‚√§ªÕ¥ ¡’ 39 √“¬ “¡“√∂
¬◊π¬—π°“√«‘π‘®©—¬‰¥â®“°°“√∑” sputum induction
‚¥¬„π®”π«ππ ’È¬âÕ¡ AFB ‰¥âº≈∫«°√âÕ¬≈– 19 ¥—ßπ—Èπ
«‘∏’ ultrasonic nebuliser ®–ª√–À¬—¥  –¥«° ·≈–
ºŸâªÉ«¬ “¡“√∂¬Õ¡√—∫°“√∑”‰¥â¥’°«à“«‘∏’ Venturi-type
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face mask21

Fiberoptic bronchoscopy (FOB) ¡’®ÿ¥ª√– ß§å
2 ª√–°“√ 1) ‡æ ◊ËÕ‡°Á∫µ—«Õ¬à“ß  ‘Ëß àßµ√«®„πºŸâªÉ«¬∑’Ë
‰¡à “¡“√∂‰Õ‰¥â‡Õß ™à«¬°“√«‘π ‘®©—¬‚√§ 2) ‡æ◊ËÕ°“√
«‘π ‘®©—¬∑’Ë√«¥‡√Á« ®–‰¥â‡√‘Ë¡°“√√ —°…“∑—π∑’ ‚¥¬‰¡àµâÕß√Õ
º≈‡æ“–‡™ ◊ÈÕ´÷Ëß„™â‡«≈“π“π ¢—ÈπµÕπ°“√∑” FOB ®–∑”
À≈“¬Õ¬à“ß‡™àπ bronchoalveolar lavage(BAL),
bronchial washings (BW), bronchial brushings
(BB), transbronchial biopsy (TBB), post-
bronchoscopy sputum collection(PBS) ®“°À≈“¬ Ê
°“√»÷°…“„Àâº≈∑’Ëµ√ß°—π«à“°“√∑” FOB  “¡“√∂„Àâ°“√
«‘π ‘®©—¬«—≥‚√§ªÕ¥‰¥â¥’¢÷Èπ‡ªìπÕ¬à“ß¡“° ‚¥¬‡©æ“–
„π§π∑’Ë ‰¡à ‰Õ À√◊Õµ√«®‡ ¡À–·≈ â«‰¡àæ∫‡™ ◊ÈÕ«—≥‚√§
·≈–„πºŸâªÉ«¬∑ ’Ë¬—ß„Àâ°“√«‘π‘®©—¬‰¡à‰¥âÀ√◊Õ‰¡à·πà„®„π°“√
«‘π‘®©—¬22

°“√‡æ“–‡™◊ÈÕ M. tuberculosis ®–µâÕß¡’‡™◊ÈÕ
10-100 µ—«®÷ß®–‡æ“–‡™ ◊ÈÕ‰¥â Õ“À“√∑ ’Ë„™â‡æ“–‡™◊ÈÕªí®®ÿ∫—π
¡’ 3 ™π‘¥∑ ’Ë„™â°—πÕ¬Ÿà

1) Soloid media: Lowenstein-Jansen ‡™◊ÈÕ®–
‡®√ ‘≠‡µ‘∫‚µ™â“ ·µà‡¥‘¡µâÕß„™â‡«≈“π“π ªí®®ÿ∫—πæ—≤π“
®π∑”„Àâ‡™ ◊ÈÕ‚µ‡√Á«¢÷Èπ„™â‡«≈“ 4   —ª¥“Àå “¡“√∂∑√“∫º≈
‰¥â ·µàµâÕß√Õ 6-8   —ª¥“Àå ®÷ß®–∫Õ°‰¥â«à“‡™◊ÈÕ‰¡à¢÷Èπ

2) Agar-bases media: Middlebrook 7H10,
7H11

3) Liquid media: Middlebrook 7H12, other
broths „™â‡«≈“∑’Ë  —Èπ°«à“‡æ’¬ß 2  —ª¥“Àå®–∑√“∫º≈‰¥â
„πµ—«Õ¬à“ß∑’Ë¬âÕ¡ AFB „Àâº≈∫«° ‡æ√“–„™â DNA probes
‡¢â“¡“™à«¬ ªí®®ÿ∫—ππ ‘¬¡‡≈ ’È¬ß‡™ ◊ÈÕ„πÕ“À“√‡À≈« ‚¥¬„™â
‡§√◊ËÕß BACTECTM 460 TB ·≈– BACTEC MB9000
´÷Ëß®–µ√«®À“ 14CO2 ∑’Ë‡°‘¥¢÷Èπ∑”„Àâ∑√“∫º≈‰¥â‡√Á«¢÷Èπ
πÕ°®“°π ’È¬—ß¡’‡§√◊ËÕß¡ ◊Õ¢ÕßÕ’°À≈“¬ Ê ∫√‘…—∑„™â ”À√—∫
°“√‡æ“–‡™◊ÈÕ«—≥‚√§‚¥¬µ√ß‡™àπ Mycobacterial Growth

Indicator Tube (MGIT nonradiometric method),
manual Septi-Chek AFB system, MB/Bac T, Extra
Sensing Power (ESP), Myco-ESPculture System
II, BacT/ALERT MB Susceptibility Kit ¢âÕ¥’¢Õß
broth media §◊Õ “¡“√∂µ√«®§«“¡‰«¢Õß¬“ (drug
susceptibility) ‰ª‰¥âæ√âÕ¡ Ê °—∫°“√‡æ“–‡™ ◊ÈÕ ®÷ß
∑√“∫º≈¢Õß°“√‡æ“–‡™◊ÈÕæ√âÕ¡ Ê °—∫º≈¢Õß§«“¡‰«
¢Õß¬“¥â«¬

°“√µ√«®‚¥¬ nucleic acid amplification (NAA
assays) ªí®®ÿ∫ —πæ—≤π“„Àâ¡’§«“¡‰«·≈–§«“¡®”‡æ“–
¥’¢÷Èπ¡“°  “¡“√∂µ√«®‡™ ◊ÈÕ®“°  ‘Ëß àßµ√«®‰¥â‚¥¬µ√ß
¡’§«“¡‰«·≈–§«“¡®”‡æ“– Ÿß ™à«¬„π°“√«‘π‘®©—¬«—≥‚√§
active disease ‰¥âßà“¬¢÷Èπ µâÕß°“√‡™◊ÈÕ®”π«π 10 µ—«°Á
 “¡“√∂µ√«®æ∫‰¥â ∂â“µ√«®®“°‡ ¡À–∑’Ë¬âÕ¡ AFB „Àâ
º≈∫«°æ∫«à“°“√µ√«®‚¥¬«‘∏’  nucleic acid
amplification (PCR-based) „Àâ§à“§«“¡‰«∑’Ë√âÕ¬≈–
84-92 ·µà∂â“µ√«®®“°‡ ¡À–∑’Ë¬âÕ¡ AFB „Àâº≈≈∫„Àâ
§à“§«“¡‰«∑’Ë√âÕ¬≈– 41-75 ·≈–¡’§à“§«“¡®”‡æ“–‚¥¬
√«¡Õ¬Ÿà∑’Ë√ âÕ¬≈– 96-9923 ∑”„Àâ “¡“√∂«‘π‘®©—¬«—≥‚√§
„π§π∑ ’Ë‡ ¡À– AFB „Àâº≈≈∫‰¥â‡æ‘Ë¡¢÷Èπ ¢âÕ‡  ’¬§◊Õ‰¡à
 “¡“√∂∑” drug susceptibility ‡æ ◊ËÕ¥Ÿ§«“¡‰«
¢Õß¬“∑ ’Ë „™â√—°…“ ™ÿ¥µ√«®∑’Ë  FDA ¢Õßª√–‡∑»
 À√—∞Õ‡¡√ ‘°“ ¬Õ¡√—∫„Àâπ”¡“„™â ‰¥â¡’ AMPLICOR
M. tuberculosis (Roche Diagnostic Systems, Inc.,
Branchburg, NJ) ·≈– Amplified Mycobacterium
Tuberculosis Direct (MTD) Test (Gen-Probe, Inc.,
San Diego, CA)

AMPLICOR „™â ”À√—∫ ‘Ëß  àßµ√«®®“°√–∫∫∑“ß
‡¥‘πÀ“¬„®∑ ’Ë¬âÕ¡ AFB „Àâº≈∫«°‡∑ à“π—Èπ ®–µ√«®À“
DNA ‚¥¬«‘∏’ PCR   à«π MTD ®–µ√«®À“  rRNA „™â
 ”À√—∫ ‘Ëß àßµ√«®®“°√–∫∫∑“ß‡¥‘πÀ“¬„®∑ ’Ë¬âÕ¡ AFB
„Àâº≈∫«°‡™àπ°—π MTD ‰¥âæ—≤π“°“√µ√«®√ÿàπ„À¡à‡ªìπ
AMTDII À√◊Õ E-MTD  “¡“√∂µ√«®‰¥â∑ —Èß ‘Ëß àßµ√«®∑’Ë
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¬âÕ¡ AFB „Àâº≈∫«°·≈–º≈≈∫‰¥â MTD „Àâ§«“¡‰«„π
°“√µ√«®®“°‡ ¡À–∑’Ë AFB ∫«°‡∑à“°—∫√ âÕ¬≈– 83-98
·≈–√ âÕ¬≈– 70-81 „π‡ ¡À–∑ ’Ë AFB „Àâº≈≈∫ §«“¡
®”‡æ“–√ âÕ¬≈– 98-99  à«π AMPLICOR „Àâ§«“¡‰«„π
°“√µ√«®®“°‡ ¡À–∑’Ë AFB ∫«°‡∑à“°—∫√ âÕ¬≈– 74-92
·≈–√ âÕ¬≈– 40-73 „π‡ ¡À–∑ ’Ë AFB „Àâº≈≈∫ §«“¡
®”‡æ“–√ âÕ¬≈– 93-99 °“√»÷°…“„πª√–‡∑» Zambia „™â
MTD ·≈– Switzerland „™â AMPLICOR æ∫«à“¡’
§«“¡‰«‡æ’¬ß√âÕ¬≈– 64 ‡∑ à“π—Èπ ∑—Èß 2 «‘∏’24,25 ¥—ßπ—Èπ
∂ â“µ√«®®“°‡ ¡À–∑ ’Ë AFB „Àâº≈∫«° §«“¡‰«„π°“√
µ√«®®“°∑ —Èß 2 «‘∏’®–¥’„°≈ â√âÕ¬≈– 100 ‡∑ à“°—π ·µà∂â“
µ√«®®“°‡ ¡À–∑ ’Ë AFB „Àâº≈≈∫ E-MTD ®–¥’°«à“
§«“¡‰«·≈–§«“¡®”‡æ“–®–  Ÿß°«à“ AMPLICOR
πÕ°®“°π’È¬—ß¡’ NAA assays ¢ÕßÕ’°À≈“¬ Ê ∫√‘…—∑∑ ’Ë¡’
¢“¬Õ¬Ÿà √«¡∑ —Èß¡’°“√„™â Real-time PCR ·≈–Õ’°À≈“¬
«‘∏’°”≈ —ß»÷°…“Õ¬Ÿà

¢âÕ·π–π”„π°“√π” NAA assays ‰ª„™â∑“ß§≈‘π‘°
1) ∂â“‡ ¡À– AFB „Àâº≈∫«° ·≈– NAA assays

„Àâº≈∫«°‡™àπ°—π πà“®–‡ªìπ«—≥‚√§ªÕ¥®√ ‘ß
2) ∂ â“‡ ¡À– AFB „Àâº≈∫«° ·≈– NAA assays

„Àâº≈≈∫ §«√µ√«®Õ’°§√—Èß‚¥¬„  à inhibitors (lysed M.
tuberculosis) ∂â“ AFB ¬—ß„Àâº≈∫«° ·≈– NAA assays
„Àâº≈≈∫ · ¥ß«à“πà“®–µ‘¥‡™◊ÈÕ NTM

3) ∂ â“‡ ¡À– AFB „Àâº≈≈∫ E-MTD „Àâº≈∫«° „Àâ
µ√«® E-MTD ´È”Õ’°§√ —Èß ∂â“¬—ß§ß„Àâº≈∫«° · ¥ß«à“
πà“®–‡ªìπ«—≥‚√§ªÕ¥

4) ∂â“‡ ¡À– AFB „Àâº≈≈∫ E-MTD „Àâº≈≈∫
§«√‡°Á∫µ—«Õ¬à“ß„À¡à¡“µ√«®´È” ∂â“¬—ß§ß„Àâº≈≈∫ · ¥ß
«à“‰¡àπà“®–‡ªìπ«—≥‚√§ªÕ¥

°“√µ√«® NAA assays ®–™à«¬¬◊π¬—π°“√«‘π‘®©—¬
«—≥‚√§„π°√≥’∑’Ëµ√«® AFB ‰¥âº≈∫«° ¥—ßπ —Èπ∂â“Õ“°“√
∑“ß§≈‘π‘°‰¡à π—∫ π ÿπ«à“‡ªìπ«—≥‚√§ ·≈–µ√«® AFB „Àâ
º≈≈∫ ‰¡à®”‡ªìπµâÕß àßµ√«® NAA assays ·µà∂â“

Õ“°“√∑“ß§≈ ‘π‘° π —∫ π ÿπ«à“πà“®–‡ªìπ«—≥‚√§ ∂ ÷ß·¡â«à“
AFB „Àâº≈≈∫°Á§«√ àßµ√«® NAA assays µàÕ‰ª26,27

¢âÕ®”°—¥„π°“√µ√«® NAA assays   à«π„À≠ à‡π◊ËÕß¡“®“°
√“§“§à“µ√«®·æß∑”„Àâª√–‡∑»°”≈ —ßæ—≤π“‰¡à “¡“√∂
π”‰ª„™â ‰¥â ·≈–°“√µ√«®∑’Ë„Àâº≈¥’  ‘Ëß àßµ√«®π—ÈπµâÕß¡’
‡™◊ÈÕ«—≥‚√§∑’Ë¬—ß§ß¡’™’«‘µÕ¬Ÿà®÷ß®–‰¥âº≈¥’ ¥—ßπ—Èπ°“√‡°Á∫
µ—«Õ¬à“ß·≈–°“√ àß¡“¬—ßÀâÕßªØ‘∫—µ‘°“√®÷ß¡’§«“¡ ”§—≠
‡™àπ°—π ¢âÕ‡ ’¬Õ’°ª√–°“√Àπ÷Ëß¢Õß NAA assays §◊Õ®–
‰¡à∑√“∫º≈¢Õß drug susceptibility

°√≥’‡ªìπ«—≥‚√§πÕ°ªÕ¥ °“√µ√«®‚¥¬¬âÕ¡ ’
AFB ·≈–‡æ“–‡™◊ÈÕ®“° ‘Ëß àßµ√«® ∑’Ë‰¡à„™à ùrespiratory
specimensû ®–‰¡à¥’‡∑à“‡ ¡À– ·µà®”‡ªìπµâÕß∑”¥â«¬ §π
∑’Ë ‡ªìπ«—≥‚√§πÕ°ªÕ¥°“√µ√«®‡ ¡À–¬—ß§ß¡’§«“¡
®”‡ªìπµâÕß∑”§«∫§Ÿà°—π‰ª¥â«¬ ‡æ√“–Õ“®æ∫«à“‡ªìπ
«—≥‚√§∑ ’ËªÕ¥√à«¡¥â«¬ „π non-respiratory specimens
‚¥¬√«¡°“√µ√«®¥â«¬ MTD À√◊Õ E-MTD ¡’§«“¡‰«
ª√–¡“≥√ âÕ¬≈– 67-100

®“°°“√»÷°…“‡ª√’¬∫‡∑’¬∫«‘∏’°“√µ√«®‡æ◊ËÕ«‘π‘®©—¬
«—≥‚√§¥â«¬«‘∏’µà“ß Ê ‡™àπ°“√‡æ“–‡™◊ÈÕ (BACTEC
radiometric culture) °“√µ√«®‚¥¬ PCR (65kDa
antigen) ®“°°“√¬âÕ¡  ’ (ZN smear) ·≈–°“√‡æ“–
‡™◊ÈÕ‚¥¬«‘∏’‡¥‘¡ (LJ media) „πµ—«Õ¬à“ß®“°ºŸâªÉ«¬∑’Ë‡ªìπ
«—≥‚√§ªÕ¥·≈–«—≥‚√§πÕ°ªÕ¥ æ∫«à“§«“¡‰«„π°“√
µ√«®‚¥¬°“√¬âÕ¡ ’ ZN smear ‡∑à“°—∫√ âÕ¬≈– 33.79
°“√‡æ“–‡™◊ÈÕ‚¥¬ LJ medium ́ ÷Ëß„™â‡«≈“‡©≈’Ë¬ 24.03 «—π
¡’§«“¡‰«√âÕ¬≈– 48.9 °“√‡æ“–‡™◊ÈÕ‚¥¬ BACTEC „™â
‡«≈“‡©≈’Ë¬ 12.89 «—π ¡’§«“¡‰«√âÕ¬≈– 55.8  à«π°“√
µ√«®‚¥¬«‘∏’ PCR „™â‡«≈“‡æ’¬ß 1 «—π¡’§à“§«“¡‰«∑ ’Ë
√âÕ¬≈– 74.4 §à“§«“¡®”‡æ“–„π·µà≈–°“√µ√«®π —Èπ‰¡à
·µ°µà“ß°—π (p > 0.05) ¥—ßπ—Èπ°“√„™â PCR ‡æ◊ËÕ°“√
µ√«®«‘π ‘®©—¬«—≥‚√§®–„Àâº≈∑ ’Ë√«¥‡√ Á«·≈–„Àâ§«“¡‰«
∑ ’Ë¥’28



Õ—ß°Ÿ√ ‡°‘¥æ“≥‘™ «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫—¥«‘°ƒµ80

°“√µ√«®À“ª√ ‘¡“≥ IFN-! ‚¥¬„™â·Õπµ‘‡®π
ESAT-6 ·≈– CFP-10 (QFT-G) ‡ªìπ°“√∑¥ Õ∫‡æ◊ËÕ
À“ºŸâµ‘¥‡™ ◊ÈÕ«—≥‚√§ (latent tuberculosis infection)
‡¡ ◊ËÕπ”¡“„™â ”À√—∫°“√«‘π ‘®©—¬«à“‡ªìπ«—≥‚√§∑’Ë active
disease ‚¥¬»÷°…“„πºŸâªÉ«¬∑’Ë ß —¬«à“‡ªìπ«—≥‚√§®”π«π
82 §π ·≈–„π§πª°µ‘ 39 §π∑’Ë‡§¬‰¥â√—∫«—§ ’́π∫ ’´’®’
æ∫«à“¡’ 48 §π („π 82 §π∑ ’Ë ß —¬‡ªìπ«—≥‚√§) ‡ªìπ
«—≥‚√§∑’Ë active disease §«“¡‰«®“°°“√µ√«®‚¥¬
QFT-G  Ÿß∂ ÷ß√ âÕ¬≈– 85 ‡∑’¬∫°—∫°“√µ√«®‚¥¬¬âÕ¡ ’
‡∑à“°—∫√âÕ¬≈– 42 ·≈–‚¥¬°“√‡æ“–‡™ ◊ÈÕ‡∑ à“°—∫√âÕ¬≈–
59 ∂â“‡ªìπ«—≥‚√§πÕ°ªÕ¥®–„Àâ§«“¡‰« Ÿß∂ ÷ß√âÕ¬≈–
92 ·µà¡’§à“§«“¡®”‡æ“–‰¡à Ÿß‡æ’¬ß√ âÕ¬≈– 60 ‡∑à“π—Èπ
„π§π∑ ’Ëµ√«®‚¥¬°“√¬âÕ¡  ’·≈–°“√‡æ“–‡™ ◊ÈÕ‰¡à ¢÷Èπ
°“√µ√«®‚¥¬ QFT-G ®–„Àâº≈∫«°√âÕ¬≈– 87  à«π„π
°≈ ÿà¡§«∫§ÿ¡æ∫«à“°“√µ√«®‚¥¬ QFT-G „Àâº≈∫«°‡æ’¬ß
1 √“¬®“° 39 √“¬ §‘¥‡ªìπ√âÕ¬≈– 3 ¥—ßπ—Èπ°“√µ√«®
‚¥¬«‘∏’ QFT-G ®–¡’ª√–‚¬™πå „π§π∑’Ë ß —¬«à“‡ªìπ
«—≥‚√§·µà°“√µ√«®‡ ¡À– ·≈–°“√µ√«®‡æ“–‡™◊ÈÕ„Àâ
º≈≈∫29

°“√µ√«®À“ adenosine deaminase (ADA)
®“°πÈ”„π™àÕßªÕ¥‡æ◊ËÕ°“√«‘π‘®©—¬«—≥‚√§ (tuberculous
pleuritis) æ∫«à“¡’§«“¡‰«√âÕ¬≈– 92 §«“¡®”‡æ“–
√âÕ¬≈– 9330,31 °“√π” ADA ¡“µ√«®À“«—≥‚√§∑ ’Ë
µ”·Àπ àßÕ ◊Ëπ Ê ¬—ß‰¡à‡ªìπ∑’Ë¬Õ¡√ —∫ ‚¥¬‡©æ“–®“°π È”
‰¢ —πÀ≈ —ß æ∫«à“πÈ”®“°™àÕßÀ—«„®Õ“®®–™à«¬„π°“√
«‘π ‘®©—¬‰¥â  √ÿª«à“°“√µ√«®À“ ADA ·≈– IFN-! ¡’
ª√–‚¬™πå„π°“√«‘π ‘®©—¬«—≥‚√§πÕ°ªÕ¥ ·µàµâÕß∑”°“√
»÷°…“µàÕ‰ª

°“√µ√«®À“ 55-kDa mycobacterial antigen
®“°π È”‡À≈◊Õß ®“°π È”„π™àÕß∑ âÕß À√◊Õ®“°π È”‰¢  —πÀ≈ —ß
¥â«¬«‘∏’ dot-ELISA ‚¥¬Õ“»—¬ monoclonal antibody
(TB-55mAb) „πºŸâªÉ«¬∑’Ë‡ªìπ«—≥‚√§ ®“°°“√»÷°…“
‡∫◊ÈÕßµâπæ∫«à“ “¡“√∂µ√«®„Àâº≈∫«°‰¥â∂÷ß√âÕ¬≈– 90

„πºŸâªÉ«¬«—≥‚√§πÕ°ªÕ¥ ·≈–√ âÕ¬≈– 87 „πºŸâªÉ«¬
«—≥‚√§ªÕ¥ ´÷ËßÕ“®®– “¡“√∂π”¡“„™â ‰¥â„πÕπ“§µ32

°“√µ√«®‚¥¬«‘∏’ „À¡à‡™àπ °“√µ√«®À“·Õπµ‘‡®π
¢Õßµ—«‡™◊ÈÕ M. tuberculosis ®“°ªí  “«–À√◊Õ®“°‡≈◊Õ¥
À√◊Õµ√«®À“·Õπµ‘∫Õ¥’ÈµàÕµ—«‡™◊ÈÕ M. tuberculosis
¬—ßÕ¬Ÿà„π√–À«à“ß°“√»÷°…“ ®π∂÷ßªí®®ÿ∫—π¬—ß‰¡àæ∫«‘∏’°“√
µ√«®∑’Ë‡À¡“– ¡∑’Ë®–π”¡“„™â ‰¥â∑“ß§≈‘π‘°33

°“√§âπÀ“ºŸâµ‘¥‡™◊ÈÕ«—≥‚√§
(Contact investigation)

«—≥‚√§‡ªìπ‚√§µ‘¥µàÕ∑’Ë√â“¬·√ß „πÕ¥’µ‡¡◊ËÕ 50-60
ªï°àÕπ „§√ªÉ«¬‡ªìπ«—≥‚√§®–∂Ÿ°  —ß§¡√—ß‡°’¬®‡æ√“–
‡ªìπ‚√§∑ ’Ë¬—ß‰¡à¡’¬“√ —°…“ ·≈–µ‘¥µàÕ‰¥âßà“¬µâÕß·¬°
µπ‡ÕßÕÕ°‰ª®“° —ß§¡ ‡™àπ‡¥’¬«°—∫‚√§‡Õ¥ å„π√–¬–
·√°‡¡◊ËÕ§âπæ∫ ºŸâªÉ«¬‚√§‡Õ¥ å®–∂Ÿ° —ß§¡√—ß‡°’¬®‡ªìπ
Õ¬à“ß¡“° µàÕ¡“‡¡◊ËÕ¡’§«“¡‡¢â“„®‚√§¥’¢÷Èπ ºŸâªÉ«¬«—≥‚√§
·≈–‚√§‡Õ¥  å®÷ß “¡“√∂Õ¬Ÿà√à«¡°—∫§πª°µ‘‰¥â ‚¥¬µâÕß¡’
°“√√–«—ßªÑÕß°—π∑’Ë‡À¡“– ¡ ¥—ßπ—Èπ‡¡◊ËÕ‰ª —¡º— °—∫
ºŸâªÉ«¬∑ ’Ë‡ªìπ«—≥‚√§ µâÕß¡’À≈—°‡°≥±å∑’Ë‡À¡“– ¡ ”À√—∫
§âπÀ“ºŸâ∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ°“√µ‘¥‚√§ ‚¥¬¡’ªí®®—¬∑’ËµâÕß
π÷°∂÷ßÀ≈“¬ Ê Õ¬à“ß ¥—ßµàÕ‰ªπ’È

¢âÕæ‘®“√≥“ ”À√—∫ source cases
µ”·Àπàß¢Õß«—≥‚√§∑’Ë‡ªìπ ∂â“‡ªìπ«—≥‚√§∑’ËªÕ¥

À√◊Õ∑ ’Ë°≈ àÕß‡  ’¬ß ®–∂◊Õ«à“¡’§«“¡‡  ’Ë¬ß  Ÿß¡“°∑ ’Ë®–·æ√ à
‡™◊ÈÕ«—≥‚√§‰ª„Àâ∫ÿ§§≈Õ◊Ëπ34, 35 ·≈–∂â“µ√«®‡ ¡À–
AFB æ∫‡™ ◊ÈÕ‚Õ°“ ºŸâ —¡º— ®–µ‘¥‚√§‰¥â Ÿß ¥—ßπ—Èπ
∂â“ —¡º— °—∫ºŸâªÉ«¬ª√–‡¿∑π ’È®–∂◊Õ«à“‡ªìπºŸâ  —¡º— „°≈ â™‘¥
(close contact) ¡’§«“¡‡ ’Ë¬ß Ÿß ÿ¥  à«π«—≥‚√§πÕ°
ªÕ¥‡™àπ «—≥‚√§µàÕ¡πÈ”‡À≈◊Õß «—≥‚√§°√–¥Ÿ°·≈–¢âÕ
‚Õ°“ ∑ ’Ë®–·æ√ à‡™◊ÈÕ„ÀâºŸâÕ ◊ËππâÕ¬¡“° ¬°‡«âπ„π°√≥ ’∑ ’Ë¡’
°“√øÿÑß°√–®“¬¢Õß‡™◊ÈÕ«—≥‚√§®“°¢∫«π°“√µ√«®·≈–
√—°…“‡™àπ °“√≈ â“ß·º≈ ºà“ΩïÀπÕß À√◊Õµ√«®»æ36, 37
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¥—ßπ—Èπ«—≥‚√§πÕ°ªÕ¥ à«π„À≠à·≈â«‰¡à∂◊Õ«à“¡’§«“¡
‡ ’Ë¬ß Ÿß∑ ’Ë®–·æ√à‡™◊ÈÕ„ÀâºŸâÕ◊Ëπ °“√ —¡º— ≈—°…≥–π’È®–∂◊Õ
‡ªìπ‡æ’¬ß casual contact ¬°‡«âπ¡’«—≥‚√§∑’ËªÕ¥√à«¡¥â«¬

°“√µ√«® AFB ∂◊Õ‡ªìπÀ—«„® ”§—≠∑’Ë®–™à«¬∫Õ°
‰¥â«à“§«“¡‡ ’Ë¬ß„π°“√µ‘¥‚√§‡ªìπÕ¬à“ß‰√ ∂â“‡ ¡À– AFB
„Àâº≈∫«° §«“¡‡ ’Ë¬ß®– Ÿß ÿ¥ ·µà∂ â“‡ªìπ ‘Ëß àßµ√«®∑’Ë
‰¥â®“°°“√∑” bronchial washing À√◊Õ bronchoalveolar
lavage „Àâº≈ AFB ∫«° ªí®®ÿ∫—π¬—ß‰¡à¡’¢âÕ¡Ÿ≈ ·µà„Àâ
∂◊Õ«à“¡’§«“¡‡ ’Ë¬ß Ÿß‡™àπ‡¥’¬«°—∫°“√µ√«®‡ ¡À–38

ºŸâªÉ«¬«—≥‚√§ªÕ¥∑ ’Ë¡’ lung cavity ®–·æ√ à°√–®“¬‡™ ◊ÈÕ
«—≥‚√§‰¥âßà“¬°«à“ºŸâªÉ«¬∑ ’ËªÕ¥‰¡à¡’ cavity ºŸâªÉ«¬µ‘¥‡™ ◊ÈÕ
‡Õ™‰Õ«’ ∂÷ß·¡â«à“¿“æ∂à“¬√ —ß ’∑√«ßÕ°®–‰¡àæ∫§«“¡º‘¥
ª°µ‘ ·µà°“√µ√«®‡ ¡À– AFB „Àâº≈∫«°‰¥â Ÿß∂ ÷ß
√âÕ¬≈– 339, 40 æƒµ‘°√√¡¡’ à«π™à«¬„Àâ·æ√à‡™◊ÈÕ‰¥âßà“¬
¢÷Èπ¥â«¬‡™àπ ºŸâªÉ«¬∑’Ë¡’Õ“°“√‰Õ¡“° ‡™ ◊ÈÕ«—≥‚√§∑ ’Ëª≈àÕ¬
ÕÕ°¡“®–¡’ª√‘¡“≥¡“°µ“¡‰ª¥â«¬ §π∑ ’Ë¡’Õ“™’æ√âÕß‡æ≈ß
‡™◊ÈÕ«—≥‚√§®–ÕÕ°¡“¡“°‡™àπ°—π ®÷ß∂◊Õ«à“¡’§«“¡‡  ’Ë¬ß
 Ÿß„π°“√µ‘¥‡™◊ÈÕ∂â“‰ª —¡º— °—∫∫ÿ§§≈‡À≈à“π’È

Õ“¬ÿ ª°µ‘‡¥Á°Õ“¬ÿπ âÕ¬°«à“ 10 ªï ‚Õ°“ ∑’Ë®–‡ªìπ
·À≈àß·æ√ à‡™◊ÈÕ«—≥‚√§π —ÈππâÕ¬¡“°41,42 ‡æ√“–„π‡¥Á°∑ ’Ë
‡ªìπ«—≥‚√§ªÕ¥¡—°‰¡à‰Õ ·≈–  à«π„À≠à ‰¡à¡’ lung cavity
‡°‘¥¢÷Èπ‡™àπ„πºŸâ „À≠ à ¥—ßπ—Èπ°“√  —¡º— °—∫‡¥Á°¥â«¬°—π
‚Õ°“ ∑’Ë®–µ‘¥«—≥‚√§πâÕ¬43

ºŸâªÉ«¬«—≥‚√§∑’Ëµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ ∂â“¡’ª√‘¡“≥ CD4
T-cell µË” ‡¡◊ËÕ‡ªìπ«—≥‚√§·≈â«∫“ß§√—Èß¿“æ∂à“¬√—ß ’
∑√«ßÕ°‰¡àæ∫º‘¥ª°µ‘ À√◊Õº‘¥ª°µ‘·µà ‰¡à‡À¡ ◊Õπ„π
«—≥‚√§ªÕ¥∑ —Ë« Ê ‰ª ∑”„Àâ«‘π ‘®©—¬«—≥‚√§‰¥â™â“ ®÷ß‡ªìπ
·À≈àß·æ√à°√–®“¬‡™◊ÈÕ«—≥‚√§„Àâ∫ÿ§§≈Õ◊Ëπ‰¥âßà“¬‚¥¬
‰¡à√Ÿâµ—« ¥—ßπ—Èπ®÷ßµâÕßπ÷°∂÷ß°“√µ‘¥‡™◊ÈÕ«—≥‚√§∑’ËÕ“®®–¡’
√à«¡¥â«¬„πºŸâªÉ«¬µ‘¥‡™ ◊ÈÕ‡Õ™‰Õ«’‰«â‡ ¡Õ

°“√√ —°…“∑ ’Ë ‰¥â¡“ ºŸâªÉ«¬«—≥‚√§∂ â“‰¥â√—∫°“√√ —°…“
∑’Ë‡À¡“– ¡ ‡™◊ÈÕ«—≥‚√§¡’™’«‘µ„π‡ ¡À–®–≈¥≈ßÕ¬à“ß
√«¥‡√Á« Õ—µ√“°“√µ‘¥µàÕ®–≈¥≈ßÕ¬à“ßµàÕ‡π◊ËÕß44, 45

¥— ßπ—Èπ¢≥–∑’Ë ‰ª  —¡º— °—∫ºŸâªÉ«¬«—≥‚√§ µâÕßπ”¡“
æ‘®“√≥“¥â«¬«à“ºŸâªÉ«¬π—Èπ‰¥â√—∫°“√√ —°…“¡“π“π‡∑ à“„¥
‡æ◊ËÕ¥Ÿ«à“‚Õ°“ „π°“√µ‘¥‚√§  ŸßÀ√◊Õ‰¡à ·µà∂â“ —¡º— °—∫
ºŸâªÉ«¬«—≥‚√§‡™◊ÈÕ¥◊ÈÕ¬“√–¬–µ‘¥µàÕ®–π“π°«à“ºŸâªÉ«¬∑’Ëµ‘¥
‡™◊ÈÕ«—≥‚√§‰¡à¥◊ÈÕ¬“34

ºŸâªÉ«¬‡¡ ◊ËÕªÉ«¬‡ªìπ«—≥‚√§ ®–·æ√à‡™◊ÈÕ„Àâ°—∫§πÕ ◊Ëπ
‰¥âµ—Èß·µà‡¡◊ËÕ„¥π—Èπ √–¬–‡«≈“®√‘ß Ê ‰¡à∑√“∫ ·µà
ºŸâ‡™’Ë¬«™“≠≈ß§«“¡‡ÀÁπ«à“ª√–¡“≥ 3 ‡¥ ◊Õπ°àÕπ∑ ’Ë®–
«‘π‘®©—¬‚√§‰¥â ºŸâªÉ«¬‰¥â·æ√ à‡™◊ÈÕ„Àâ§πÕ◊Ëπ‡ªìπ∑’Ë‡√ ’¬∫√âÕ¬
·≈â« ¥—ßµ“√“ß∑ ’Ë 2 ·≈–®–À¬ÿ¥·æ√ à‡™◊ÈÕ‡¡ ◊ËÕ„¥ µâÕß
æ‘®“√≥“À≈“¬ªí®®—¬¥—ßπ’ È 1) °“√√—°…“∑’Ë ‰¥â√ —∫ ‡¡◊Ë Õ
„Àâ°“√√—°…“∑’Ë‡À¡“– ¡ 2   —ª¥“Àå‰ª·≈ â« ®–∂◊Õ«à“‰¡à
µ‘¥µàÕÕ’°µàÕ‰ª ¬°‡«âπ„π°√≥ ’∑’Ë‡™◊ÈÕ¥◊ÈÕ¬“ (MDR-TB)
√–¬–‡«≈“∑’Ëµ‘¥µàÕ‰¥â®–π“π°«à“ª°µ‘ µâÕß„Àâ·πà„®«à“¬“
√—°…“∑’Ë„Àâ ‰¥âº≈¥’ ®÷ß®–∂◊Õ«à“‰¡à “¡“√∂µ‘¥µàÕ‰¥âÕ’°µàÕ‰ª
2) ‰¡à¡’Õ“°“√¢Õß‚√§ª√“°Ø„Àâ‡ÀÁπ 3) ®”π«π‡™◊ÈÕ„π
‡ ¡À–≈¥≈ßµàÕ‡π◊ËÕß ¥’∑’Ë ÿ¥§ ◊ÕºŸâªÉ«¬«—≥‚√§ªÕ¥®–µâÕß
µ√«®‡ ¡À– AFB „Àâº≈≈∫®”π«π 3 §√—Èßµ‘¥µàÕ°—π®÷ß
®–∂◊Õ«à“‰¡àµ‘¥µàÕ ¥—ßπ—Èπ∂â“„Àâª≈Õ¥¿—¬ Ÿß ÿ¥ºŸâªÉ«¬
«—≥‚√§®– “¡“√∂°≈ —∫‡¢â“‰ªÕ¬Ÿà„π∑’Ë∑”ß“πª°µ‘À√◊Õ„π
™ÿ¡™π∑’Ë¡’§π®”π«π¡“°‰¥âµàÕ‡¡◊ËÕµ√«®‡ ¡À– AFB „Àâ
º≈≈∫®”π«π 3 §√—Èßµ‘¥µàÕ°—π (·µà‚¥¬∑—Ë«‰ª 2   —ª¥“Àå
À≈—ß‰¥â√—∫¬“∑’Ë‡À¡“– ¡∂Ÿ°µâÕß°Á‡æ’¬ßæÕ)

µ“√“ß∑’Ë 2 √–¬–‡«≈“·æ√à‡™◊ÈÕ«—≥‚√§46

Õ“°“√ ‡ ¡À– CXR √–¬–·æ√à‡™ ◊ÈÕ
AFB + cavity

Yes No No 3 ‡¥◊Õπ°àÕπ ∑ ’Ë‡√‘Ë¡¡’Õ“°“√ À√◊Õ
CxR º‘¥ª°µ‘‡À¡ ◊Õπ«—≥‚√§ („Àâπ—∫
√–¬–‡«≈“∑ ’Ëπ“π°«à“)

Yes Yes Yes 3 ‡¥ ◊Õπ°àÕπ ∑ ’Ë‡√‘Ë¡¡’Õ“°“√ À√◊Õ
CXR º‘¥ª°µ‘‡À¡ ◊Õπ«—≥‚√§ („Àâπ—∫
√–¬–‡«≈“∑ ’Ëπ“π°«à“)

No No No 4  —ª¥“Àå °àÕπÀπâ“∑’Ë ß  —¬
No Yes Yes 3 ‡¥◊Õπ°àÕπ °“√µ√«®„Àâº≈∫«°
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µâÕß Õ∫∂“¡ source case ∂ ÷ß‡√◊ËÕß°‘®«—µ√
ª√–®”„π·µà≈–«—π∑’Ë∑” ‡™àπ ‰ªæ∫‡æ ◊ËÕπ§π„¥∫ â“ß°àÕπ
Àπâ“π ’È √«¡∑—Èß‡æ◊ËÕπ√ à«¡ß“π¡’„§√∫ â“ß∑ ’ËÕ¬Ÿà„°≈â™‘¥ À√◊Õ
§π∑’ËµâÕßæ∫∫àÕ¬ Ê √«¡∑—Èß°“√√—∫ª√–∑“πÕ“À“√√à«¡
°—π‡ªìπª√–®”  ∂“π∑’Ë∑’Ë ‰ª‡™àπ ‚√ß‡√’¬π  ∂“π¥Ÿ·≈
§π™√“ ∫â“πæ—° ÀÕæ—° ∫â“π≠“µ‘ ‡«≈“°≈“ß§◊ππÕπ
√à«¡°—∫„§√∫â“ß„π™à«ß∑’Ëºà“π¡“ ‡æ ◊ËÕª√–‡¡‘π§«“¡‡ ’Ë¬ß
¢Õß∫ÿ§§≈‡À≈ à“π—Èπ ‡æ√“–§π‡À≈à“π —ÈπÕ“®®–‰¥â√—∫‡™◊ÈÕ
µ—Èß·µà 3 ‡¥◊Õπ°àÕπÀπ â“∑’Ë®–«‘π‘®©—¬«à“‡ªìπ«—≥‚√§ ®–‰¥â
π”¡“µ√«®√ —°…“„Àâ§√∫∂ â«π∑ ÿ°§π

¢âÕæ‘®“√≥“ ”À√—∫ contact case
Õ“¬ÿ‡ªìπªí®®—¬ ”§—≠∑’Ë ÿ¥ ‡æ√“–„π‡¥Á°√–¬–

øí°µ—«¢Õß«—≥‚√§  —Èπ°«à“ºŸâ„À≠à ‡¡ ◊ËÕ‡ªìπ«—≥‚√§¡—°‡ªìπ
™π‘¥∑’Ë·æ√ à°√–®“¬·≈–¡’Õ“°“√√ ÿπ·√ß Õ—µ√“°“√µ“¬ Ÿß
®“°°“√»÷°…“„πª√–‡∑»ªÕ√å‡µÕ√å√ ‘‚°â ‡¥Á°Õ“¬ÿ 1-18 ªï
∑’Ë ‰¥â‡§¬√—∫«—§´’π∫’´’®’¡“·≈â« Õ—µ√“°“√‡°‘¥‡ªìπ«—≥‚√§
 Ÿß ÿ¥„π™à«ßÕ“¬ÿ 1-4 ªï47 ¥—ßπ—Èπ‡¥Á°Õ“¬ÿπ âÕ¬°«à“ 5 ªï
∂◊Õ‡ªìπ°≈ ÿà¡‡ ’Ë¬ß  Ÿß∑’Ë ÿ¥®÷ßµâÕßæ‘®“√≥“„Àâ§«“¡ ”§—≠
„π≈”¥—∫µâπ Ê

¿“«–¿Ÿ¡‘§ÿâ¡°—π¢ÕßºŸâ  —¡º—  ‡ªìπ∑’Ë∑√“∫¥’«à“∂â“¡’
¿Ÿ¡‘µâ“π∑“πµË”‡™àπ µ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ ‚Õ°“ ∑’Ë®–¥”‡π‘π
‚√§µàÕ‰ª‡ªìπ«—≥‚√§®–‡√ Á«°«à“§π∑ ’Ë ‰¡àµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’
(ª√–¡“≥ 35-162 µàÕ 1,000 person-year) ·≈–™Õ∫
‡°‘¥‡ªìπ«—≥‚√§πÕ°ªÕ¥ ¥—ßπ—Èπ∂â“‡ªìπ‰ª‰¥â§«√µ√«®
¿“«–µ‘¥‡™ ◊ÈÕ‡Õ™‰Õ«’ ¥â«¬„πºŸâ —¡º—  À√◊ÕºŸâ —¡º— ∑ ’Ë‰¥â√—∫
¬“ prednisolone Õ¬Ÿà (¡“°°«à“ 15 ¡‘≈≈‘°√ —¡µàÕ«—π
π“π°«à“ 4  —ª¥“Àå) À√◊Õ‰¥â√—∫¬“°¥¿Ÿ¡‘µâ“π∑“π™π ‘¥
Õ◊Ëπ Ê √«¡∑ —Èß¬“√ —°…“‚√§¡–‡√ Áß ¬“ antirejection drugs,
tumor necrosis factor alpha (TNF-!) antagonist
‡ªìπµâπ ∫ÿ§§≈‡À≈ à“π’È∂◊Õ«à“¡’§«“¡‡  ’Ë¬ß Ÿß‡™àπ°—π ®÷ß
µâÕß„Àâ§«“¡ ”§—≠„π≈”¥—∫µâπ Ê

‚√§∑ ’ËºŸâ  —¡º— ‡ªìπÕ¬Ÿà„π¢≥–π —Èπ (medical risk
factors) ‡™àπ ‡∫“À«“π silicosis À√◊Õ‡§¬ºà“µ—¥∑”
gastrectomy, jejunoileal bypass ‡ªìπªí®®—¬µâÕßπ”
¡“æ‘®“√≥“¥â«¬ ∂â“ºŸâ  —¡º— ¡’πÈ”Àπ—°πâÕ¬ (underweight
for their height) ‰¡à∂◊Õ«à“¡’§«“¡‡ ’Ë¬ß44

≈—°…≥–°“√  —¡º—  °“√µ‘¥«—≥‚√§  à«π„À≠ àµ‘¥
¿“¬„πÀâÕß¡“°°«à“ ¥—ßπ—Èπª√‘¡“≥Õ“°“»„πÀâÕß‡ªìπ
Õ¬à“ß‰√ °“√√–∫“¬Õ“°“»¥’‡æ’¬ß„¥ ∂â“ÀâÕß‡≈Á° Ê Õ“°“»
‰¡à√–∫“¬ ‰¡à¡’æ—¥≈¡¥Ÿ¥Õ“°“»ÕÕ° §«“¡‡  ’Ë¬ß®– Ÿß
‡æ ◊ËÕ§«“¡ –¥«° ¢π“¥¢ÕßÀâÕß “¡“√∂æ‘®“√≥“‰¥â‡ªìπ
4 ¢π“¥ 1) ¢π“¥ª√–¡“≥√∂¬πµå 2) ¢π“¥ª√–¡“≥
ÀâÕßπÕπ 3) ¢π“¥ª√–¡“≥∫ â“π 4) ¢π“¥„À≠ à°«à“
∫â“π49 √–¬–‡«≈“ (duration) §«“¡‡¢â¡¢âπ (intensity)
·≈–§«“¡∂ ’Ë (frequency) „π°“√  —¡º—  µâÕßæ‘®“√≥“
¥â«¬‡™àπ ‡¥‘π∑“ß„π√∂¬πµåÀ√◊Õ‡§√◊ËÕß∫‘π„π·∂«‡¥’¬«°—π
À√◊ÕÀà“ß°—π‰¡à‡°‘π 1-2 ·∂« ‡ªìπ‡«≈“π“π¡“°°«à“À√◊Õ
‡∑ à“°—∫ 8 ™—Ë«‚¡ß50, 51 ®–¡’§«“¡‡ ’Ë¬ß  Ÿß°«à“ºŸâ ‚¥¬ “√
§πÕ◊Ëπ∑’Ëπ—ËßÀà“ßÕÕ°‰ª À√◊Õ‡¡◊ËÕ√«¡√–¬–‡«≈“∑’Ë —¡º— 
°—∫ºŸâªÉ«¬«—≥‚√§ªÕ¥∑ ’Ë ‰¡à¡’ cavity ‡ªìπ‡«≈“¡“°°«à“
120 ™—Ë«‚¡ß µàÕ‡¥◊Õπ52 ∂◊Õ«à“¡’§«“¡‡ ’Ë¬ß‡™àπ°—π ·µà
∑—Èßπ’È‡π◊ËÕß®“°√–¬–‡«≈“π“π„π°“√  —¡º— ‰¡à¡’µ—«‡≈¢
®“°°“√»÷°…“∫àß™’È∑ ’Ë™—¥‡®π ®÷ß„Àâæ‘®“√≥“‡ªìπ√“¬ Ê ‰ª

®“°°“√»÷°…“∑ ’Ëºà“π¡“æ∫«à“‡¡◊Ë Õ¡’°“√ —¡º— 
«—≥‚√§‡°‘¥¢÷Èπ √âÕ¬≈– 20-30 ®–‡ªìπ«—≥‚√§„π√–¬–·Ωß
(LTBI) √âÕ¬≈– 1 ‡ªìπ«—≥‚√§ (active tuberculosis)53
‚¥¬∑’Ë√âÕ¬≈– 50 ®–‡°‘¥‡ªìπ«—≥‚√§„π™à«ßªï·√°À≈—ß°“√
 —¡º—  ¥—ßπ—Èπ‡¡◊ËÕ¡’ª√–«—µ‘°“√  —¡º— «—≥‚√§®÷ß¡’§«“¡
®”‡ªìπ‡√ àß¥à«π∑ ’ËµâÕß Õ∫ «π‚√§µàÕ‰ª‡æ ◊ËÕ§âπÀ“ºŸâµ‘¥
‡™◊ÈÕ«—≥‚√§µ“¡§«“¡‡  ’Ë¬ß¢Õß°“√  —¡º— ‡æ ◊ËÕ°“√√ —°…“
∑ ’Ë∂Ÿ°µâÕß·µà‡π‘Ëπ Ê ¥—ßµ“√“ß∑’Ë 3
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µ“√“ß 3 ºŸâ —¡º— ∑’Ë¡’§«“¡‡  ’Ë¬ßµàÕ«—≥‚√§46

§«“¡‡  ’Ë¬ß   —¡º— °—∫ pulmonary, laryngeal, pleural TB
CxR: cavitary lesion or sputum AFB º≈∫«°

 Ÿß Õ“»—¬„π∫ â“π‡¥’¬«°—π
Õ“¬ÿπâÕ¬°«à“ 5 ªï
 —¡º— °—∫§π∑’Ë¡’‚√§ ‡™àπ ‡Õ™‰Õ«’ À√◊Õ√ —∫¬“
°¥¿Ÿ¡‘µâ“π∑“π
 —¡º— „π√–À«à“ß°“√∑” bronchoscopy,
autopsy, sputum induction
 —¡º— „π·À≈àß∑’Ë™ÿ¡™π¡’§π√«¡°—π·πàπÀπ“
‡™àπ ÀâÕß‡√’¬π ÀÕæ—° car pool
 —¡º— „π∑’Ë ¿“æ·«¥≈ âÕ¡®”°—¥ / ‡«≈“π“π

ª“π°≈“ß Õ“¬ÿ 5-15 ªï
 —¡º— „π∑’Ë ¿“æ·«¥≈âÕ¡®”°—¥ / ‡«≈“‰¡àπ“π

§«“¡‡  ’Ë¬ß   —¡º— °—∫ pulmonary, pleural TB
CxR: abnormal consistent with TB
NAA, sputum culture might be positive
Sputum AFB º≈≈∫

  Ÿß Õ“¬ÿπ âÕ¬°«à“ 5 ªï
 —¡º— °—∫§π∑’Ë¡’‚√§ ‡™àπ ‡Õ™‰Õ«’ À√◊Õ√—∫¬“
°¥¿Ÿ¡‘µâ“π∑“π
 —¡º— „π√–À«à“ß°“√∑” bronchoscopy,
autopsy, sputum induction

ª“π°≈“ß Õ“»—¬„π∫ â“π‡¥’¬«°—π
 —¡º— „π·À≈àß∑’Ë™ÿ¡™π¡’§π√«¡°—π·πàπÀπ“
‡™àπ ÀâÕß‡√’¬π ÀÕæ—° car pool
 —¡º— „π∑’Ë ¿“æ·«¥≈âÕ¡®”°—¥ / ‡«≈“®”°—¥

§«“¡‡  ’Ë¬ß   —¡º— °—∫ suspected pulmonary TB
CxR: abnormal not consistent with TB
NAA, sputum culture negative
Sputum AFB º≈≈∫

ª“π°≈“ß Õ“»—¬„π∫ â“π‡¥’¬«°—π
Õ“¬ÿπâÕ¬°«à“ 5 ªï
 —¡º— °—∫§π∑ ’Ë¡’‚√§ ‡™àπ ‡Õ™‰Õ«’ À√◊Õ√—∫
¬“°¥¿Ÿ¡‘µâ“π∑“π
 —¡º— „π√–À«à“ß°“√∑” bronchoscopy,
autopsy, sputum induction

‡¡ ◊ËÕµ√«® Õ∫¢âÕ¡Ÿ≈µà“ß Ê §√∫∂ â«π·≈ â« „Àâ
ª√–‡¡‘πºŸâ  —¡º— «à“¡’§«“¡‡ ’Ë¬ß√–¥—∫„¥ ∂â“Õ¬Ÿà„π√–¥—∫
‡ ’Ë¬ß Ÿß À√◊Õª“π°≈“ß „Àâµ√«®‡æ‘Ë¡‡µ‘¡µàÕ‰ª ∂â“§«“¡
‡ ’Ë¬ßµË”‰¡à¡’§«“¡®”‡ªìπµâÕßµ√«®‡æ‘Ë¡‡µ‘¡ ¬°‡«âπ„π
°√≥’∑’ËºŸâ  —¡º— À√◊Õ index case µâÕß°“√ ¢âÕ¡Ÿ≈∑’ËµâÕß
∂“¡„πºŸâ —¡º— ¡’¥—ßπ’È

1. ª√–«—µ‘°“√ªÉ«¬‡ªìπ«—≥‚√§À√◊Õ LTBI „πÕ¥’µ
√«¡∑—Èß °“√√ —°…“∑’Ë‡§¬‰¥â√—∫¡“°àÕπ

2. °“√∑¥ Õ∫ ∑ ÿ‡∫Õ√å§ÿ≈‘π ∑’Ë‡§¬∑”¡“°àÕπÀπ â“π’È
«—π∑’Ë∑” √«¡∑—Èß¢π“¥¢Õß√Õ¬πŸπ∑’Ë‡°‘¥¢÷Èπ (∂â“¡’)

3.  Õ∫∂“¡∂ ÷ßÕ“°“√ (symptom) µà“ß Ê ∑’Ë¡’„π
ªí®®ÿ∫ —π‡™àπ ‰¢â ‰Õ ‡®Á∫Àπâ“Õ° ‰Õ‡ªìπ‡≈◊Õ¥ πÈ”Àπ—°≈¥
‡∫◊ËÕÕ“À“√ ÕàÕπ‡æ≈’¬ ‡∫◊ËÕÕ“À“√ ‡Àß ◊ËÕÕÕ°°≈“ß§◊π

4. ‚√§ª√–®”µ—«∑’Ë‡ªìπÕ¬Ÿà √«¡∑ —Èß¬“∑’Ë ‰¥â√—∫‡ªìπ
ª√–®”

5. ¡’ªí≠À“∑“ß¥â“π®‘µ‡«™ À√◊Õµ‘¥¬“‡ æµ‘¥ À√◊Õ
‰¡à

6. ™π ‘¥¢Õß°“√  —¡º—  √–¬–‡«≈“ ·≈–§«“¡√ ÿπ·√ß
7. ¢âÕ¡Ÿ≈¥â“π sociodemographic factors
8. HIV status ∂ â“‰¡à¡’ §«√ counseling ·≈ â«

∑”°“√µ√«®

§π„π§√Õ∫§√—«‡ªìπ«—≥‚√§
°√≥’∑’Ë¡’§π„π∫â“π‡ªìπ«—≥‚√§ (active disease)

¡’‡ ¡À–¬âÕ¡ AFB „Àâº≈∫«° ∂◊Õ«à“‡ªìπ«—≥‚√§√–¬–
µ‘¥µàÕ µâÕßµ√«®∑ ÿ°§π„π∫â“π‡æ◊ËÕÀ“¥Ÿ«à“¡’„§√ªÉ«¬‡ªìπ
«—≥‚√§¥â«¬À√◊Õ‰¡à ®–‰¥â∑”°“√√ —°…“µàÕ‰ª   à«π‡¥Á°∑’Ë
‰¡à ‰¥âªÉ«¬‡ªìπ«—≥‚√§ ®–∂◊Õ«à“‡ªìπºŸâ —¡º— µâÕß„Àâ°“√
√—°…“·∫∫ ç«—≥‚√§„π√–¬–·Ωßé °“√„Àâ¬“√—°…“·°à„§√
∫â“ßµâÕß„™â°“√µ√«®∑ÿ‡∫Õ√ å§ÿ≈‘π¡“™à«¬„π°“√µ—¥ ‘π„®

°“√∑¥ Õ∫∑ ÿ‡∫Õ√ å§ÿ≈‘π®–„™â çcutoff pointé ∑ ’Ë
‡∑à“‰√®÷ß®–·ª≈º≈«à“°“√∑¥ Õ∫∑ÿ‡∫Õ√å§ÿ≈ ‘π„Àâº≈∫«°
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„π°√≥’∑’Ë‡ªìπ close contact §◊Õ —¡º— °—∫§π∑’ËªÉ«¬‡ªìπ
«—≥‚√§„π√–¬–µ‘¥µàÕ À√◊Õ§«“¡‡  ’Ë¬ß¢Õß°“√ —¡º— Õ¬Ÿà
„π√–¥—∫ Ÿß·≈–ª“π°≈“ß „Àâ„™â¢π“¥√Õ¬πŸπ∑’Ë¡“°°«à“
À√◊Õ‡∑à“°—∫ 5 ¡‘≈≈‘‡¡µ√‡ªìπ‡°≥±å54 ‚¥¬‰¡à§”π÷ß∂÷ß«à“
‡§¬‰¥â√—∫«—§´’π∫’´’®’¡“À√◊Õ‰¡à ‡æ√“–‡¥Á°°≈ ÿà¡π’È¡’§«“¡
‡ ’Ë¬ß Ÿß∑’Ë  ÿ¥∑ ’Ë®–‡ªìπ«—≥‚√§µàÕ‰ª„πÕπ“§µ∂â“‰¡à‰¥â√—∫
°“√√—°…“ µâÕß„™â§à“ cut off point ∑’ËµË”‡æ◊ËÕ®–‰¥â
‡°Á∫µ°∑ ÿ°§π∑’ËÕ¬Ÿà„π¢à“¬µâÕß ß  —¬π”¡“√ —°…“„ÀâÀ¡¥
ª°µ‘°“√∑” ùserial tuberculin testing programû
„π∫ÿ§≈“°√°≈ÿ à¡‡ ’Ë¬ß‡™àπ health care workers µâÕß∑”
two-step test ‡æ ◊Ë Õµ—¥ªí≠À“‡√◊Ë Õß booster
phenomenon „πÕπ“§µ °“√∑”∑ÿ‡∫Õ√å§ÿ≈‘π„πºŸâ —¡º— 
∑ ’Ë‡ªìπ°“√  —¡º— §√—Èß·√°‰¡à®”‡ªìπµâÕß∑” two-step test
°Á ‰¥â ‡æ√“–∂ â“º≈∑ ÿ‡∫Õ√ å§ÿ≈‘π„π§√ —Èß∑’Ë Õß„Àâº≈∫«°
(‡ª≈’Ë¬π®“°º≈≈∫ ‡ªìπº≈∫«°) µâÕß∂◊Õ«à“‡ªìπ recently
infection ‡™àπ°—π ‡æ√“–¡’ª√–«—µ‘ —¡º— ™—¥‡®π

‡«≈“∑ ’Ë‡À¡“– ¡„π°“√∑”∑ ÿ‡∫Õ√ å§ÿ≈‘π „Àâπ—∫®“°
√–¬–‡«≈“∑ ’Ë°“√ —¡º—  ‘Èπ ÿ¥≈ß ªØ‘°‘√‘¬“∑ÿ‡∫Õ√ å§ÿ≈‘π
®–„Àâº≈∫«°‡√Á« ÿ¥ 2  —ª¥“Àå ·≈–π“π ÿ¥‰¡à§«√‡°‘π
12  —ª¥“ÀåÀ≈—ß®“°√ —∫‡™◊ÈÕ55 ¥—ßπ—Èπ∂â“∑”∑ÿ‡∫Õ√å§ÿ≈‘π
§√—Èß·√°„π√–¬–‡«≈“‡√ Á«°«à“ 8   —ª¥“ÀåÀ≈—ß —¡º— ·≈–
„Àâº≈≈∫ ¢âÕ¡Ÿ≈π’È¬—ß‡™◊ËÕ∂◊Õ‰¡à ‰¥âµâÕß∑” È́”Õ’° 1 §√—Èß
(‡¡◊ËÕ§√∫ 8-10  —ª¥“ÀåÀ≈—ß  —¡º— ) ‡æ√“–„π°√≥’  —¡º— 
∑’Ë¡’§«“¡‡  ’Ë¬ß¢Õß°“√  —¡º— Õ¬Ÿà„π√–¥—∫  Ÿß·≈–ª“π°≈“ß

CDC „Àâ window period ≈¥≈ß‡À≈◊Õ 8-10   —ª¥“Àå55
·≈–∂â“∑ÿ‡∫Õ√å§ÿ≈‘π„Àâº≈∫«°„π§√—Èß∑’Ë Õß„Àâ∂◊Õ«à“‡ªìπ
recent infection ∂â“‡ªìπ°“√ —¡º— ∑ ’Ë¡’§«“¡‡ ’Ë¬ßµË”
∑ÿ‡∫Õ√å§ÿ≈‘π„Àâº≈∫«°„π§√—Èß∑’Ë Õß„Àâ∂◊Õ«à“‡ªìπ booster
phenomenon

 ”À√—∫‡¥Á°‡≈Á° Õ“¬ÿπâÕ¬°«à“ 5 ªï¡’ª√–«—µ‘ close
contact À√◊Õ§«“¡‡ ’Ë¬ß¢Õß°“√ —¡º— Õ¬Ÿà„π√–¥—∫ Ÿß
·≈–ª“π°≈“ß À≈—ß®“°∑’Ëµ√«®√à“ß°“¬·≈â«‰¡àæ∫«à“ªÉ«¬
‡ªìπ«—≥‚√§ ∂â“Õ¬Ÿà„π ∂“π∑ ’Ë ‰¡à “¡“√∂∑”°“√∑¥ Õ∫
∑ ÿ‡∫Õ√ å§ÿ≈‘π‰¥â (‡©æ“–„πª√–‡∑»‰∑¬)  “¡“√∂„Àâ°“√
√ —°…“«—≥‚√§„π√–¬–·Ωß‰¥â∑—π∑’ ‡π◊ËÕß®“°‡¥Á°‡À≈à“π’È¡’
§«“¡‡  ’Ë¬ß  Ÿß∑ ’Ë®–√ —∫‡™◊ÈÕ«—≥‚√§¡“‰¡àπ“π „π√–¬–‰¡à‡°‘π
5 ªï∑ ’Ëºà“π¡“ ´÷Ëß®–¡’§«“¡‡ ’Ë¬ß Ÿß∑’Ë®–ªÉ«¬‡ªìπ«—≥‚√§
¢÷Èπ∂â“‰¡à ‰¥â√—∫°“√√—°…“ „π‡¥Á°‡≈Á° Ê ‡¡◊ËÕªÉ«¬‡ªìπ
«—≥‚√§·≈â«¡—°‡ªìπ™π‘¥·æ√à°√–®“¬¡’Õ“°“√√ ÿπ·√ß °“√
√—°…“„π√–¬–·Ωß®–‰¥âª√–‚¬™πå¡“°°«à“ ·µà„π ∂“π∑ ’Ë∑’Ë
 “¡“√∂∑”°“√∑¥ Õ∫∑ÿ‡∫Õ√å§ÿ≈‘π‰¥â§«√∑”∑ÿ‡∫Õ√å§ÿ≈‘π
°àÕπ°“√√ —°…“ ‡æ ◊ËÕ®–‡≈◊Õ°«à“®–„Àâ¬“√ —°…“·°à„§√∫â“ß
∂â“√Õ¬πŸπ¡“°°«à“À√◊Õ‡∑ à“°—∫ 5 ¡‘≈≈‘‡¡µ√∂◊Õ«à“„Àâº≈
∫«°µâÕß„Àâ¬“√—°…“ 6-9 ‡¥ ◊Õπ   à«π„π√“¬∑’ËπâÕ¬°«à“ 5
¡‘≈≈‘‡¡µ√ „Àâ¬“√ —°…“‰ª°àÕπ·≈ â«Õ’° 8-10   —ª¥“ÀåµàÕ
¡“„Àâ∑”∑ÿ‡∫Õ√å§ÿ≈‘π´È”∂â“‡°‘π 5 ¡‘≈≈‘‡¡µ√ „Àâ¬“µàÕ‰ª
®π§√∫ 6-9 ‡¥ ◊Õπ ·µà∂ â“¬—ß„Àâº≈≈∫Õ¬Ÿà “¡“√∂À¬ÿ¥
¬“‰¥â · ¥ß«à“‡¥Á°‰¡à‰¥âµ‘¥‡™◊ÈÕ«—≥‚√§ ¥Ÿ√Ÿª∑ ’Ë 1
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√Ÿª∑’Ë 1 ·π«∑“ß°“√ª√–‡¡‘πºŸâ —¡º— «—≥‚√§ Õ“¬ÿπâÕ¬°«à“ 5 ªï46

´—°ª√–«—µ‘ + ∂ à“¬¿“æ√—ß  ’∑√«ßÕ°
µ√«®√à“ß°“¬ + ∑ÿ‡∫Õ√å§ÿ≈‘π

¡’Õ“°“√‡¢â“‰¥â°—∫«—≥‚√§?
▼

▼

¿“æ√—ß ’∑√«ßÕ°º‘¥ª°µ‘?

▼

∑ÿ‡∫Õ√å§ÿ≈‘π > 5 ¡¡. ?

▼

‰¡à„™à

‰¡à„™à

‰¡à„™à

 —¡º— ¡“·≈â« > 8  —ª¥“Àå ?

▼
‰¡à„™à

„Àâ°“√√—°…“ LTBI ‰ª°àÕπ
√Õ 8-10   —ª¥“Àå ∑” TST „À¡à

√—°…“ LTBI ®π§√∫ ▼

µ√«®‡æ‘Ë¡‡æ◊ËÕÀ“«—≥‚√§▼

„™à

▼

À¬ÿ¥‰¡àµâÕß°“√ LTBI*▼

∑ ÿ‡∫Õ√å§ÿ≈‘π > 5 ¡¡. ?

▼

‰¡à„™à

√—°…“ LTBI ®π§√∫
▼

„™à

▼
„™à

* ∂â“‡ªìπ immunocompromised contact æ‘®“√≥“„Àâ°“√√ —°…“ LTBI

 à«π‡¥Á°‚µÕ“¬ÿ¡“°°«à“ 5 ªï §«√∑”∑ ÿ‡∫Õ√ å§ÿ≈‘π
°àÕπ‡ ¡Õ „π°≈ ÿà¡∑’Ë¡’§«“¡‡  ’Ë¬ß¢Õß°“√  —¡º— Õ¬Ÿà„π
√–¥—∫ Ÿß·≈–ª“π°≈“ß ·≈–„Àâ„™â¢π“¥√Õ¬π Ÿπ∑’Ë¡“°°«à“
À√◊Õ‡∑à“°—∫ 5 ¡‘≈≈‘‡¡µ√‡ªìπ‡°≥±å‡™àπ°—π ∂â“¢π“¥√Õ¬
πŸπ‰¡à‡°‘π 5 ¡‘≈≈‘‡¡µ√ „Àâ  —ß‡°µÕ“°“√°àÕπ‚¥¬‰¡àµâÕß

„Àâ¬“ ‡æ√“–‡¥Á°°≈ÿà¡π’È¡’§«“¡‡  ’Ë¬ß‰¡à  Ÿß‡∑à“‡¥Á°‡≈Á°„π
°“√‡°‘¥‡ªìπ«—≥‚√§ ·≈–„Àâ∑”°“√∑¥ Õ∫∑ ÿ‡∫Õ√å§ÿ≈‘π È́”
Õ’°§√—ÈßÀ≈—ß®“° 8-10  —ª¥“Àå‰ª·≈â« ∂â“„Àâº≈∫«°®÷ß
‡√‘Ë¡„Àâ°“√√ —°…“°Á¬—ß∑—π‰¡à™â“‡°‘π‰ª ∂â“„Àâº≈≈∫· ¥ß«à“
‡¥Á°‰¡à‰¥âµ‘¥‡™◊ÈÕ‰¡à®”‡ªìπµâÕß„Àâ¬“√—°…“ ¥Ÿ√Ÿª∑’Ë 2
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√Ÿª∑ ’Ë 2 ·π«∑“ß°“√ª√–‡¡‘πºŸâ —¡º— «—≥‚√§ Õ“¬ÿ¡“°°«à“À√◊Õ‡∑ à“°—∫ 5 ªï46
(¡’§«“¡‡ ’Ë¬ß Ÿß·≈–ª“π°≈“ß)

´—°ª√–«—µ‘ + ≈ —°…≥–°“√ —¡º— 
∑ÿ‡∫Õ√å§ÿ≈‘π

¡’Õ“°“√‡¢â“‰¥â°—∫«—≥‚√§?
▼

▼

∑ÿ‡∫Õ√å§ÿ≈‘π > 5 ¡¡.** ?

▼

 —¡º— ¡“·≈â« > 8  —ª¥“Àå ?

▼

‰¡à„™à

‰¡à„™à

√Õ 8-10   —ª¥“Àå ∑” TST „À¡à

∑ÿ‡∫Õ√å§ÿ≈‘π > 5 ¡¡.** ?

À¬ÿ¥ ‰¡àµâÕß√—°…“ LTBI ▼

µ√«®‡æ‘Ë¡‡æ◊ËÕÀ“«—≥‚√§▼

„™à

¿“æ√—ß  ’∑√«ßÕ° ª°µ‘ ?

‰¡à„™à

√—°…“ LTBI ®π§√∫

▼

À¬ÿ¥ ‰¡àµâÕß√—°…“ LTBI ▼

„™à

‰¡à„™à

µ√«®√à“ß°“¬ + CxR▼

„™à

▼

▼

▼

„™à
‰¡à„™à

** ª√–‡∑»‰∑¬ ∂â“‡§¬‰¥â√—∫ ∫’´’®’ ¡“·≈â« „™â§à“∑’Ë 15 ¡‘≈≈‘‡¡µ√ ∂â“‰¡à‡§¬‰¥â „™â§à“∑’Ë 10 ¡‘≈≈ ‘‡¡µ√

∂â“‰¡à„™à°√≥’ close contact ¡’‡æ’¬ßª√–«—µ‘«à“
 —¡º— °—∫§π∑’Ë‡ªìπ«—≥‚√§∑’Ë ‰¡à™—¥‡®π √–¬–‡«≈“„π°“√
 —¡º— ‰¡à·πàπÕπ ‡™àπ ¡’‡¥Á°„π‚√ß‡√ ’¬π‡¥’¬«°—π°—∫≈Ÿ°
¢Õßµπ‡ÕßªÉ«¬‡ªìπ«—≥‚√§ ‡ªìπ«—≥‚√§∑’Ëµ”·Àπàß„¥‰¡à
∑√“∫ ·≈–‡ªìπ¡“π“π‡∑à“„¥ ‰¥â√ —∫°“√√—°…“À√◊Õ‡ª≈à“
‰¡à∑√“∫‡™àπ°—π À√◊Õπ—Ëß√∂ª√–®”∑“ß∑ ’Ë ß  —¬«à“¡’ºŸâªÉ«¬
‡ªìπ«—≥‚√§√à«¡∑“ß¥â«¬ ´÷Ëß°ÿ¡“√·æ∑¬å “¡“√∂æ∫°√≥ ’
‡™àππ’È ‰¥â∫àÕ¬ Ê „π§≈‘π ‘°µ√«®‚√§∑—Ë«‰ª ≈—°…≥–‡™àππ’È
∂◊Õ«à“‡ªìπ°“√ —¡º— ∑’Ë¡’§«“¡‡ ’Ë¬ßµË” ‰¡à®”‡ªìπµâÕß
µ√«®‡æ‘Ë¡‡µ‘¡ ¬°‡«âπæàÕ·¡à°—ß«≈¡“° ·µà¢π“¥√Õ¬πŸπ
∑’Ë®–π”¡“µ—¥ ‘π‡æ ◊ËÕ„Àâ¬“√ —°…“«—≥‚√§„π√–¬–·Ωß®–
·µ°µà“ß®“°°√≥’ close contact  ”À√—∫‡¥Á°‡≈Á°Õ“¬ÿ

πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 5 ªï („πª√–‡∑»‰∑¬) ¥Ÿ«à“∂â“‡§¬‰¥â
√ —∫«—§´’π∫ ’´’®’¡“·≈â« (¥Ÿ®“°·º≈‡ªìπ∫’´’®’À√◊Õª√–«—µ‘
°“√√—∫«—§´’π∫’´’®’„πÕ¥’µ) „Àâ„™â§à“√Õ¬π Ÿπ∑’Ë¡“°°«à“
À√◊Õ‡∑à“°—∫ 15 ¡‘≈≈‘‡¡µ√ ·µà∂â“‰¡à‡§¬‰¥â√ —∫«—§´’π∫’´’®’
¡“°àÕπ„Àâ„™â§à“√Õ¬πŸπ∑’Ë¡“°°«à“À√◊Õ‡∑à“°—∫ 10 ¡‘≈≈‘‡¡µ√
‡ªìπ ‡°≥±å„π°“√„Àâ¬“√ — °…“«—≥‚√§„π√–¬–·Ωß
(„πª√–‡∑» À√—∞Õ‡¡√ ‘°“„™â§à“∑’Ë 5 ¡‘≈≈‘‡¡µ√)  ”À√ —∫
‡¥Á°‚µÕ“¬ÿ¡“°°«à“ 5 ªï ∂â“‡ªìπ°“√ —¡º— ∑ ’Ë¡’§«“¡‡ ’Ë¬ß
µË” ‰¡à®”‡ªìπ∑ ’Ë®–µâÕßµ√«®‡æ‘Ë¡‡µ‘¡‡™àπ°—π ∂â“®–µ√«®
‡æ‘Ë¡‡µ‘¡„π°√≥ ’∑’ËæàÕ·¡à‡ªìπ°—ß«≈ „Àâæ‘®“√≥“‡ªìπ√“¬ Ê
‰ª  “¡“√∂„™â‡°≥±å‡¥’¬«°—∫‡¥Á°‡≈ Á°‰¥â¥—ß· ¥ß„π√ Ÿª∑’Ë 3
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´—°ª√–«—µ‘ + ≈ —°…≥–°“√ —¡º— 

¡’Õ“°“√‡¢â“‰¥â°—∫«—≥‚√§?
▼

▼

 —¡º— ¡“·≈â« > 8  —ª¥“Àå ?

▼

√Õ 8-10   —ª¥“Àå ∑” TST „À¡à

▼

‰¡à„™à

‰¡à„™à

∑ÿ‡∫Õ√å§ÿ≈‘π > 5 ¡¡.** ?

À¬ÿ¥ ‰¡àµâÕß√—°…“ LTBI

∑”∑ÿ‡∫Õ√å§ÿ≈‘π ▼

µ√«®‡æ‘Ë¡‡æ◊ËÕÀ“«—≥‚√§▼

„™à

‰¡à„™à

æ‘®“√≥“ √—°…“ LTBI

„™à

▼

▼
√Ÿª∑’Ë 3 ·π«∑“ß°“√ª√–‡¡‘πºŸâ —¡º— «—≥‚√§ ∑’Ë¡’§«“¡‡ ’Ë¬ßµË”46

▼
‰¡à„™à

▼ µ√«®√à“ß°“¬ + CxR▼

„™à

¿“æ√—ß  ’∑√«ßÕ° ª°µ‘ ?
▼

‰¡à„™à

** ª√–‡∑»‰∑¬ ∂â“‡§¬‰¥â√ —∫ ∫’´’®’ ¡“·≈â« „™â§à“∑’Ë 15 ¡‘≈≈‘‡¡µ√ ∂ â“‰¡à‡§¬‰¥â „™â§à“∑ ’Ë 10 ¡‘≈≈‘‡¡µ√

 ”À√—∫‡¥Á°∑’Ëµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ ¢π“¥√Õ¬π Ÿπ∑’Ë¡“°°«à“
À√◊Õ‡∑à“°—∫ 5 ¡‘≈≈‘‡¡µ√ „Àâ∂◊Õ«à“º≈∑ÿ‡∫Õ√ å§ÿ≈‘π ‡ªìπ∫«°
¥—ßπ—Èπ∂â“¡’ª√–«—µ‘ —¡º— °—∫ºŸâªÉ«¬‡ªìπ«—≥‚√§ ‰¡à«à“®–¡’
§«“¡‡ ’Ë¬ß¢Õß°“√ —¡º— Õ¬Ÿà„π√–¥—∫ ŸßÀ√◊Õª“π°≈“ß
„Àâ∑”°“√µ√«®‡™àπ‡¥’¬«°—π‡æ◊ËÕÀ“¥Ÿ«à“ªÉ«¬‡ªìπ«—≥‚√§
·≈ â«À√◊Õ¬—ß ∂â“¬—ß‰¡àªÉ«¬‡ªìπ«—≥‚√§ “¡“√∂„Àâ¬“√—°…“
«—≥‚√§„π√–¬–·Ωß‰¥â∑—π∑’ ∂÷ß·¡â«à“„Àâ°“√∑¥ Õ∫
∑ÿ‡∫Õ√ å§ÿ≈ ‘π‡ªìπ≈∫ (π âÕ¬°«à“ 5 ¡‘≈≈ ‘‡¡µ√) ‡æ√“–‡¥Á°
°≈ÿà¡π’È¡’§«“¡‡ ’Ë¬ß  Ÿß¡“° Ê ∑’Ë®–ªÉ«¬‡ªìπ«—≥‚√§‡¡ ◊ËÕ‰¥â
√—∫‡™◊ÈÕ«—≥‚√§¡“ √–¬–‡«≈“„Àâ¬“µâÕß„Àâπ“π 9 ‡¥◊Õπ

§π∑ ’Ë‡ªìπ«—≥‚√§„π√–¬–·Ωß ®–‰¡à¡’Õ“°“√ªÉ«¬
„¥ Ê µ√«®√à“ß°“¬‰¡àæ∫§«“¡º‘¥ª°µ‘ ¿“æ∂à“¬√—ß ’
∑√«ßÕ°‰¡àæ∫«à“‡ªìπ active tuberculosis ·µàÕ“®®–
‡ÀÁπ‡ªìπ≈—°…≥–¢Õß°“√µ‘¥‡™◊ÈÕ«—≥‚√§„πÕ¥’µ ‡™àπ
1) apical fibronodular infiltration Õ“®®–¡’ lung
volume loss √à«¡‰¥â ¿“æ∂à“¬√—ß ’∑√«ßÕ°≈—°…≥–π’È
‚Õ°“ ∑’Ë®–°≈“¬‡ªìπ«—≥‚√§µàÕ‰ª Ÿß∂÷ß 2.5 ‡∑à“ ∂â“
‡∑ ’¬∫°—∫§π∑ ’Ëµ‘¥‡™◊ÈÕ«—≥‚√§·≈–¡’¿“æ∂à“¬√—ß ’∑√«ßÕ°
ª°µ‘ 2) ¿“æ∂à“¬√—ß ’∑√«ßÕ°· ¥ß≈—°…≥–«—≥‚√§ªÕ¥
∑ ’ËÀ“¬·≈ â« (healed primary tuberculosis) ‡ÀÁπ‡ªìπ
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calcified solitary pulmonary nodules, calcified hilar
lymph nodes, pleural thickening ≈—°…≥–·∫∫π’È
‰¡à∂◊Õ«à“¡’§«“¡‡ ’Ë¬ß∑’Ë®–‡ªìπ«—≥‚√§Õ’° °“√¥Ÿ¿“æ∂à“¬
√—ß ’∑√«ßÕ°‡æ’¬ß§√—Èß‡¥’¬«‰¡à “¡“√∂∫Õ°‚√§‰¥â∑—ÈßÀ¡¥
µâÕßµ‘¥µ“¡¥Ÿ‡ªìπ√–¬– ∂â“æ∫«à“§«“¡º‘¥ª°µ‘∑’Ë‡ÀÁπ®“°
¿“æ∂à“¬√—ß ’∑√«ßÕ°‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß‡°‘¥¢÷Èπ ®”‡ªìπ
µâÕßµ√«®‡ ¡À–¥â«¬ ‡æ ◊Ë Õ¥Ÿ«à“‰¡à ‡ªìπ act ive
tuberculosis ‡¡◊ËÕ·¬°‰¥â·≈â««à“‰¡à‰¥â‡ªìπ«—≥‚√§Õ¬Ÿà §π
°≈ ÿà¡π ’ÈµâÕß„Àâ°“√√—°…“ latent tuberculosis infection

„π‚√ß‡√’¬πÕπÿ∫“≈ À√◊Õ ∂“π√—∫‡≈’È¬ß‡¥Á°°àÕπ
«—¬‡√’¬π ∂ â“¡’‡¥Á°‡≈Á°Õ“¬ÿπâÕ¬°«à“ 5 ªïªÉ«¬‡ªìπ«—≥‚√§
(TB disease) ‡¥Á°πà“®–µ‘¥«—≥‚√§¡“®“°ºŸâ„À≠à¡“°°«à“
®“°‡¥Á°‡≈Á°¥â«¬°—π ‡æ√“–‡¥Á°‡≈Á°Õ“¬ÿπâÕ¬°«à“ 5 ªï
‰¡à “¡“√∂·æ√ à‡™◊ÈÕ«—≥‚√§„Àâ§πÕ ◊Ëπ Ê √«¡∑ —Èß‡¥Á°¥â«¬
°—π43 §«√µâÕßµ√«®ºŸâ „À≠à∑ÿ°§π„π‚√ß‡√ ’¬ππ—Èπ¥â«¬
À≈—ß®“°À“ source case „π§√Õ∫§√—«·≈â«  à«π„À≠à
°“√À“ source case æ∫‰¥âπâÕ¬°«à“√âÕ¬≈– 50
 à«π‡¥Á°‡≈Á°§πÕ◊Ëπ Ê „πÀâÕß∂◊Õ«à“¡’§«“¡‡ ’Ë¬ß∑’Ë®–µ‘¥
«—≥‚√§¡“®“°ºŸâ„À≠à§π‡¥’¬«°—π„π‚√ß‡√’¬π µâÕßµ√«®
‡æ‘Ë¡‡µ‘¡‡æ ◊ËÕª√–‡¡‘π§«“¡‡ ’Ë¬ß·≈–„Àâ¬“√—°…“∑’Ë‡À¡“– ¡
∂â“‡¥Á°‡ªìπ‡æ’¬ß LTBI °“√®–µ√«®À“ source case ®–

∑”µàÕ‡¡ ◊ËÕ‡¥Á°§ππ —ÈπÕ“¬ÿπâÕ¬°«à“ 2 ªï·≈–¡’¢âÕ¡Ÿ≈‡æ’¬ß
æÕ∑’Ë®–µ‘¥µ“¡º≈‰¥â√«¡∑—Èß¡’ª√–‚¬™π åµàÕ°“√ Õ∫ «π‚√§
 ”À√—∫„π‚√ß‡√’¬π‡¥Á°‚µÀ√◊Õ¡À“«‘∑¬“≈—¬ ∂â“¡’ºŸâªÉ«¬
‡ªìπ«—≥‚√§¡—°‡ªìπ™π‘¥ adult-form TB ÷́Ëß¡’ ‚Õ°“ 
µ‘¥µàÕ‰¥â Ÿß ®÷ßµâÕßµ√«®∑ÿ°§π∑ ’Ë‡°’Ë¬«¢âÕß∑ —Èß∑’Ë∫ â“π·≈–
‚√ß‡√’¬π ‡æ◊ËÕª√–‡¡‘π§«“¡‡  ’Ë¬ß®–‰¥â∑”°“√√ —°…“∑ ’Ë
‡À¡“– ¡µàÕ‰ª

°√≥’∑’ËºŸâ —¡º— ‡§¬∑”∑ ÿ‡∫Õ√å§ÿ≈‘π¡“°àÕπÀπâ“·≈–
„Àâº≈∫«° ∂◊Õ«à“‡ªìπ°“√  —¡º— „À¡àµâÕßª√–‡¡‘π„À¡à‡™àπ
°—π«à“¢≥–π’È¡’Õ“°“√¢Õß«—≥‚√§À√◊Õ‰¡à ·µà°“√∑”
∑ÿ‡∫Õ√ å§ÿ≈‘π®–‰¡à¡’ª√–‚¬™πå„π§π°≈ÿà¡π’È ‡æ√“–∂â“§√—Èß
Àπ÷Ëß‡§¬∑”·≈â«„Àâº≈∫«° º≈∫«°π’È®–Õ¬Ÿàµ≈Õ¥‰ª·µà¡’
wane ‰¥â ®÷ß‰¡àµâÕß∑”∑ÿ‡∫Õ√å§ÿ≈‘π ∂â“µ√«®‡æ‘Ë¡‡µ‘¡·≈ â«
æ∫‡ªìπ«—≥‚√§ (active disease) µâÕß„Àâ°“√√—°…“«—≥‚√§
∂â“‰¡à¡’Õ“°“√¢Õß«—≥‚√§ „π‡¥Á°Õ“¬ÿπâÕ¬°«à“ 5 ªïÀ√◊Õ
¡’¿Ÿ¡‘µâ“π∑“πº‘¥ª°µ‘ „Àâµ√«®√ à“ß°“¬·≈–∂ à“¬¿“æ√ —ß ’
∑√«ßÕ° °√≥’‰¡àæ∫§«“¡º‘¥ª°µ‘µâÕß„Àâ¬“√—°…“ LTBI
¥â«¬ ∂â“‡ªìπ‡¥Á°‚µÕ“¬ÿ¡“°°«à“ 5 ªï ·≈–‰¡à¡’¿Ÿ¡‘µâ“πº‘¥
ª°µ‘°√≥’‡§¬‰¥â√ —∫°“√√—°…“ LTBI §√∫¡“·≈â«‰¡à®”‡ªìπ
µâÕß„Àâ¬“√ —°…“ LTBI Õ’° °√≥ ’ ‰¥â√ —∫°“√√ —°…“‰¡à§√∫
æ‘®“√≥“„Àâ°“√√ —°…“ LTBI „À¡àÕ’°§√—Èß ¥Ÿ√Ÿª∑ ’Ë 4
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√Ÿª∑’Ë 4 ·π«∑“ß°“√ª√–‡¡‘πºŸâ —¡º— «—≥‚√§ ∑’Ë§√—ÈßÀπ÷Ëß ç∑ÿ‡∫Õ√å§ÿ≈‘πé ‡ªìπ∫«°46

´—°ª√–«—µ‘ + ≈ —°…≥–°“√ —¡º— 

¡’Õ“°“√‡¢â“‰¥â°—∫«—≥‚√§?
▼

▼

Õ“¬ÿ < 5 ªï À√◊Õ
Immunocompromised ?

▼

‡§¬√—°…“ LTBI §√∫ ·≈ â« ?

▼

‰¡à„™à

‰¡à„™à

æ‘®“√≥“ √—°…“ LTBI

À¬ÿ¥ ‰¡àµâÕß√—°…“ LTBI ▼

µ√«®‡æ‘Ë¡‡æ◊ËÕÀ“«—≥‚√§▼

„™à

‰¡à„™à

‡§¬√—°…“ LTBI §√∫ ·≈ â« ?

„™à

▼

▼

µ√«®√à“ß°“¬ + CxR▼

„™à

µ√«®√à“ß°“¬ À√◊Õ CxR
 ß  —¬ «—≥‚√§

▼

‰¡à„™à

µâÕß√—°…“ LTBI „À¡à®π§√∫
▼

‰¡à„™à

À¡“¬‡Àµÿ ·π«∑“ß°“√ª√–‡¡‘πºŸâ —¡º— «—≥‚√§¥—ß√Ÿª
∑ ’Ë 1- 4 ‡ªìπ·π«∑“ß∑’Ë·π–π”‚¥¬ CDC ¢Õßª√–‡∑»
 À√—∞Õ‡¡√‘°“ ÷́Ëß‡ªìπª√–‡∑»∑’Ë¡’Õ—µ√“°“√‡°‘¥«—≥‚√§µË”
·≈–ª√–™“°√‰¡à ‰¥â√—∫«—§´’π∫’´’®’‡À¡◊Õπª√–‡∑»‰∑¬
À√◊Õ„πª√–‡∑»°”≈ —ßæ—≤π“Õ ◊Ëπ Ê ¥—ßπ —Èπ¢π“¥¢Õß
∑ÿ‡∫Õ√å§ÿ≈ ‘π∑’Ëπ”¡“µ—¥ ‘π„π°“√„Àâ°“√√ —°…“ LTBI ®÷ß„™â
¢π“¥∑’Ë 5 ¡‘≈≈ ‘‡¡µ√ „π∫ÿ§§≈∑ÿ°§«“¡‡  ’Ë¬ß ∂â“®–π”¡“
„™â°—∫ª√–‡∑»∑’Ë„Àâ«—§´’π∫’´’®’§√Õ∫§≈ÿ¡∑—Èßª√–‡∑»·≈–
‡ªìπª√–‡∑»∑’Ë¡’§«“¡™ÿ°¢Õß«—≥‚√§  Ÿß‡™àπª√–‡∑»‰∑¬
®–µâÕßª√ —∫§à“¢Õß¢π“¥∑ ÿ‡∫Õ√ å§ÿ≈‘π„À¡à ¢π“¥∑ ’Ë‡∑à“„¥
®÷ß®–‡À¡“– ¡ ºŸâ‡™’Ë¬«™“≠À≈“¬∑ à“π¬—ß¡’§«“¡‡ÀÁπ
·µ°µà“ß°—π ¬—ß‰¡à¡’¢âÕ √ ÿª ºŸâ‡¢’¬π·π–π”¥—ßπ’È ‡¥Á°∑’Ë
Õ“¬ÿ¡“°°«à“À√◊Õ‡∑à“°—∫ 5 ªï „Àâ„™â¢π“¥¢Õß∑ÿ‡∫Õ√ å§ÿ≈‘π
∑ ’Ë 15 ¡‘≈≈‘‡¡µ√ °√≥ ’∑’Ë‡§¬‰¥â√—∫«—§´’π∫ ’´’®’¡“°àÕπ ·≈–

10 ¡‘≈≈‘‡¡µ√ °√≥’∑ ’Ë ‰¡à‡§¬‰¥â√—∫«—§´’π∫ ’´’®’   à«π‡¥Á°
Õ“¬ÿπâÕ¬°«à“ 5 ªï „Àâ„™â¢π“¥¢Õß∑ ÿ‡∫Õ√ å§ÿ≈‘π∑’Ë 5 ¡‘≈≈‘‡¡µ√

°“√√ —°…“«—≥‚√§„π√–¬–·Ωß
°àÕπ∑’Ë®–„Àâ°“√√—°…“«—≥‚√§√–¬–·ΩßµâÕß·π à „®

«à“ºŸâªÉ«¬‰¡à‰¥â‡ªìπ«—≥‚√§ ùactive diseaseû Õ¬Ÿà ¬“∑’Ë
‡≈◊Õ°„™â‡ªìπµ—«·√°§ ◊Õ isoniazid (INH) ¢π“¥ 5
¡°/°°/«—π  Ÿß ÿ¥‰¡à‡°‘π 300 ¡‘≈≈‘°√—¡µàÕ«—π INH
 “¡“√∂„Àâ —ª¥“Àå≈– 2 §√—Èß‰¥â µâÕß„™â DOT √à«¡¥â«¬
‚¥¬„Àâ¢π“¥ 15 ¡°./°°./«—π  Ÿß  ÿ¥‰¡à‡°‘π 900
¡‘≈≈‘°√ —¡µàÕ«—π °“√„Àâ¬“ INH §«√„Àâ„π¢≥–∑ ’Ë∑âÕß«à“ß
‡™àπ °àÕπÕ“À“√„πµÕπ‡™â“ À√◊Õ°àÕππÕπ ·≈–„Àâπ“π
6-9 ‡¥◊Õπ ªí≠À“∑ ’Ë‡°‘¥¢÷Èπ§◊ÕºŸâªÉ«¬‰¥â√—∫¬“‰¡à§√∫„π
√–¬–‡«≈“∑’Ë°”Àπ¥ ¡—°À¬ÿ¥¬“¥â«¬µπ‡Õß°àÕπ‡ ¡Õ
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µ“√“ß 4 ‡ª√ ’¬∫‡∑ ’¬∫¬“ flouroquinolones
MIC Cmax/MIC AUC24/MIC

Ciprofloxacin 0.5-4.0 1-2 10-20
(250 mg)
Ofloxacin 1.0-2.0 2 24
(400 mg)

Levofloxacin 1 5-7 40-50
(500 mg)

Sparfloxacin 0.2-0.50 2 40
(400 mg)

Gatifloxacin 0.2-0.25 8.4 68
(400 mg)

Moxifloxacin 0.12-0.50 9 96
(400 mg)

®÷ß¡’°“√„Àâ¬“ Ÿ µ√√–¬– —Èπ 2 ‡¥◊Õπ ‚¥¬„™â¬“
rifampicin √ à«¡°—∫ pyrazinamide (2RZ) ´÷Ëß‰¥âº≈¥’
‚¥¬‡©æ“–„πºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’√à«¡¥â«¬ ªí≠À“∑ ’Ë
‡°‘¥¢÷Èπµ“¡¡“§◊Õ‡¡◊ËÕ„™â¬“ Ÿµ√√–¬–  —Èπ 2RZ ‡°‘¥º≈
¢â“ß‡§’¬ß®“°¬“∑ ’Ë√ÿπ·√ß ‡°‘¥µ—∫«“¬ ¡’√“¬ß“πºŸâªÉ«¬
µ“¬®“°°“√√ —°…“¥â«¬¬“ Ÿµ√π’È ®÷ß§«√‡≈◊Õ°„™â‡©æ“–„π
√“¬∑ ’Ë§‘¥«à“∂â“„™â INH ·≈â«®–√—°…“‰¡à§√∫ 6-9 ‡¥◊Õπ ·≈–
§«√Õ¬Ÿà„π§«“¡¥Ÿ·≈¢ÕßºŸâ‡™’Ë¬«™“≠  πÕ°®“°π ’È “¡“√∂
„™â¬“ rifampicin µ—«‡¥’¬«‡ªìπ‡«≈“ 4 ‡¥◊Õπ „π°“√√—°…“
LTBI ‰¥â °“√„™â¬“ rifampicin µ—«‡¥’¬«‡™ ◊ÈÕ®–¥◊ÈÕ¬“‰¥â
ßà“¬ ®÷ß‰¡àπ‘¬¡„™â „πª√–‡∑»Õ—ß°ƒ…·π–π”„Àâ„™â¬“ INH
√à«¡°—∫ rifampicin ‡ªìπ√–¬–‡«≈“ 3 ‡¥◊Õπ ”À√—∫°“√
√—°…“ LTBI ‰¥âº≈¥’‡™àπ°—π ¢≥–π’È¡’°“√»÷°…“„π
ª√–‡∑»Õ—ø√‘°“„µâ „™â¬“ INH √ à«¡°—∫ rifapentine (long
acting rifamycin) „Àâ —ª¥“Àå≈– 1 §√ —Èß ‡ªìπ‡«≈“ 3 ‡¥ ◊Õπ
(12 doses) ́ ÷Ëß∂â“‰¥âº≈¥’®–∑”„Àâ°“√√—°…“ LTBI ª√– ∫
§«“¡ ”‡√ Á®¡“°¢÷Èπ

°√≥ ’∑ ’Ë —¡º— °—∫ºŸâªÉ«¬«—≥‚√§‡™ ◊ÈÕ¥◊ÈÕ¬“ ¡’§«“¡
®”‡ªìπµâÕß∑√“∫º≈§«“¡‰«¢Õß¬“„π source case
¥â«¬‡æ◊ËÕπ”¡“‡≈◊Õ°¬“„Àâ·°àºŸâ —¡º—  ∂â“¥◊ÈÕ¬“ INH
µ—«‡¥’¬«  “¡“√∂‡≈◊Õ°„™â rifampicin 4 ‡¥◊Õπ ∂â“¥◊ÈÕ¬“
rifampicin √ à«¡¥â«¬ (MDR-TB) ªí®®ÿ∫—π¬—ß‰¡à¡’§”
·π–π”∑’Ë‡À¡“– ¡ §«√ª√÷°…“ºŸâ‡™’Ë¬«™“≠¥’°«à“√ —°…“‡Õß
ºŸâ —¡º— ‡™ ◊ÈÕ«—≥‚√§¥◊ÈÕ¬“À≈“¬µ—«µâÕßµ‘¥µ“¡‡ªìπ‡«≈“
2 ªïÀ≈—ß®“°√—°…“

ªí≠À“∑ ’Ë ”§—≠Õ’°ª√–°“√Àπ ÷Ëß„π°“√√ —°…“«—≥‚√§
„π√–¬–·Ωß·≈–«—≥‚√§ active disease §◊Õ§«“¡
 ¡Ë”‡ ¡Õ„π°“√°‘π¬“ ®÷ßµâÕß„™â DOT ¡“™à«¬∑ÿ°§√—Èß
Õ“®®–µâÕß¡’°“√‡¬’Ë¬¡∫â“π √«¡∑—Èßπ—∫ª√ ‘¡“≥¬“∑’Ë‡À≈◊Õ
∑ÿ°§√—Èß Õ“®®–„Àâ incentives µà“ß Ê ‡™àπ¢Õß¢«—≠
Õ“À“√ À√◊Õ¢Õß‡≈ àπ ”À√ —∫‡¥Á° ‡ªìπ√“ß«—≈ ‡æ◊ËÕ°“√
√—°…“„Àâ ‰¥âº≈¥’

°“√√—°…“«—≥‚√§
¬“∑ ’Ë„™â√ —°…“«—≥‚√§∑’Ë‡ªìπ first line  ”À√ —∫√ —°…“

«—≥‚√§∑ ’Ë ‡™◊ÈÕ‰¡à¥◊ÈÕ¬“¡’ 5 µ—«§◊Õ INH, rifampicin,
pyrazinamide, ethambutol, streptomycin   à«π¬“
™π ‘¥„À¡à Ê  ”À√ —∫√—°…“«—≥‚√§‡™àπ flouroquinolones
æ∫«à“¬“ gatifloxacin ·≈– moxifloxacin „Àâº≈¥’°«à“
¬“ ofloxacin ·≈– ciprofloxacin ∑’Ëªí®®ÿ∫—ππ‘¬¡„™â°—π56

¬“ flouroquinolones ∂â“®–„Àâ ‰¥âº≈¥’∑’Ë  ÿ¥µâÕß¡’§à“
Cmax / MIC ratio  ¡“°°«à“À√◊Õ‡∑à“°—∫ 8-10 ‡∑à“ À√◊Õ
¡’§à“ AUC24/ MIC ratio ¡“°°«à“À√◊Õ‡∑ à“°—∫ 100-125
‡∑à“ ®÷ß®–¡’§à“ bactericidal effect  Ÿß ÿ¥·≈–≈¥
‚Õ°“ ∑’Ë‡™◊ÈÕ«—≥‚√§®–¥◊ÈÕ¬“ flouroquinolones ™π‘¥
µà“ß Ê ¡’√“¬≈–‡Õ’¬¥¥—ßµ“√“ß∑ ’Ë 457

¡’¬“°≈ÿà¡„À¡à§◊Õ oxazolidinone (linezolid) ¡’
ƒ∑∏ ‘Ï∑’Ë ¥’µàÕ‡™ ◊È Õ«—≥‚√§   à «π¬“ PA-824 ‡ªìπ
nitroimidazopyran compound ·≈–„π°≈ ÿà¡¬“
metronidazole  “¡“√∂¶à“‡™ ◊ÈÕ«—≥‚√§„π√–¬–∑ ’Ë‡™◊ÈÕ
·∫àßµ—«‡√Á«·≈–√–¬–∑’Ë‡™◊ÈÕ·∫àßµ—«™â“ Ê ‰¥â¥’ ´÷ËßÕ“®®–
π”¡“„™â ‰¥â„πÕπ“§µ58 √–¬–‡«≈“°“√√—°…“ „πª√–‡∑»



ªï∑’Ë 27 ©∫—∫∑’Ë 2  ‡¡…“¬π-¡‘∂ÿπ“¬π 2549 «—≥‚√§„π‡¥Á° 2549 91

µ“√“ß 5 √–¬–‡«≈“„π°“√„Àâ¬“√ —°…“«—≥‚√§59

Site Duration (month)
Lymph node 6
Bone and joint 6-9
Pleural disease 6
Pericarditis 6
CNS, including meningitis 9-12
Disseminated disease 6
Genitourinary 6
Peritoneal 6

‰∑¬π ‘¬¡„™â¬“ Ÿµ√√–¬–  —Èπ 6 ‡¥◊Õπ ·µà¡’«—≥‚√§∫“ß
µ”·ÀπàßµâÕß„Àâ√–¬–‡«≈“¬“«°«à“ 6 ‡¥◊Õπ ¥—ßµ“√“ß
∑’Ë 5 √“¬≈–‡Õ’¬¥„π‡√◊ËÕß«—≥‚√§ (active disease) ·≈–
°“√√—°…“‚¥¬≈–‡Õ’¬¥®–π”¡“‡ πÕ„π‚Õ°“ µàÕ‰ª
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∫∑§—¥¬àÕ
∫∑π”: °“√«‘π‘®©—¬‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ¢ÕßªÕ¥Õ—°‡ ∫„πºŸâªÉ«¬µ‘¥‡™◊ÈÕ‡Õ™‰Õ«’¥â«¬°“√≈â“ßªÕ¥ºà“π°≈ âÕßµ√«®
À≈Õ¥≈¡™π‘¥‰ø‡∫Õ√ åÕÕªµ‘° ( flexible fiber-optic bronchoscopy ) ‡ªìπ«‘∏’∑’Ë¡’ª√–  ‘∑∏‘¿“æ Ÿß  ÿ¥„π‡«™ªØ‘∫—µ‘
·µà∫àÕ¬§√—Èß∑’ËºŸâªÉ«¬À“¬„®ÀÕ∫·≈–¡’¿“«–æ√àÕßÕÕ° ‘́‡®πÕ¬à“ß¡“° °“√≈â“ßªÕ¥¥â«¬«‘∏’¡“µ√∞“πµâÕß„™âπÈ”‡°≈◊Õ
ª√‘¡“≥¡“° ÷́Ëß¡’¢âÕ®”°—¥ ‡æ√“–Õ“®∑”„ÀâºŸâªÉ«¬ªÕ¥Õ—°‡ ∫ÀÕ∫‡Àπ◊ËÕ¬À√◊Õ¡’¿“«–æ√àÕßÕÕ° ‘́‡®π¡“°¢÷Èπ‰¥âßà“¬
À“°∑”°“√≈ â“ßªÕ¥¥â«¬π È”ª√‘¡“≥πâÕ¬ (small volume lavage) ‚¥¬§ßª√–  ‘∑∏‘¿“æ°“√«‘π‘®©—¬Õ“®™à«¬≈¥
¿“«–·∑√°´âÕπ≈ß‰¥â Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’°“√»÷°…“∂÷ßª√– ‘∑∏‘¿“æ°“√«‘π‘®©—¬¢Õß«‘∏’°“√¥—ß°≈à“«
«‘∏’°“√»÷°…“: °“√»÷°…“·∫∫°â“«Àπâ“„πºŸâªÉ«¬µ‘¥‡™◊ÈÕ‡Õ™‰Õ«’∑’ËªÉ«¬‡ªìπªÕ¥Õ—°‡ ∫ ·≈–∂Ÿ°√—∫‰«â‡ªìπºŸâªÉ«¬
„π ‚√ßæ¬“∫“≈¡À“√“™π§√‡™’¬ß„À¡à µ—Èß·µà‡¥◊Õπ °ÿ¡¿“æ—π∏å ∂÷ß ‡¥◊Õπ °√°Æ“§¡ æ.». 2544 ∑ÿ°√“¬∑ ’Ë‡ ¡À–
·√°√ —∫‰¡àæ∫‡™◊ÈÕ°àÕ‚√§‰¥â√—∫°“√µ√«®‚¥¬°“√≈ â“ßªÕ¥ºà“π°≈âÕßµ√«®À≈Õ¥≈¡™π‘¥‰ø‡∫Õ√åÕÕªµ‘° ¥â«¬ª√‘¡“≥
πÈ”‡°≈◊Õ‡æ’¬ß 60 ¡≈. ¿“¬„π√–¬–‡«≈“ 72 ™—Ë«‚¡ßÀ≈—ß‡¢â“√—°…“„π‚√ßæ¬“∫“≈ ‡æ◊ËÕπ” “√πÈ”∑’Ë¥Ÿ¥§◊π°≈—∫ àß
µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕÀ“‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ
º≈°“√»÷°…“: ºŸâªÉ«¬®”π«π 52 √“¬‰¥â√ —∫°“√≈ â“ßªÕ¥‚¥¬«‘∏’¥—ß°≈ à“« æ∫‡™ ◊ÈÕ°àÕ‚√§ (pathogens) ®“° “√
πÈ”≈â“ß∑’Ë¥Ÿ¥§◊π°≈—∫ 49 √“¬ (√ âÕ¬≈– 94) °“√µ‘¥‡™◊ÈÕ∑’Ëæ∫∫ àÕ¬∑’Ë ÿ¥§◊Õ °“√µ‘¥‡™◊ ÈÕ·∫∫º ¡º “π (mixed
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Abstract: Theerakittikul T*, Pothirat C*, Lertprasertsuke N** and Baosuang W***. Efficacy of small
volume bronchoalveolar lavage in diagnosing pneumonia in HIV infected patients. Thai J Tuberc
Chest Dis Crit Care 2006;27:95-102.

*Division of Pulmonary Critical care and Allergy, Department of Internal Medicine, **Department of
Pathology, ***Central Microbiological Laboratory, Faculty of Medicine, Chiang Mai University,
Chiang Mai, Thailand

Background: The efficacy of bronchoscopy in the diagnosis of pneumonia in HIV-infected patients
has been widely accepted. However, the conventional bronchoalveolar lavage (BAL) with
100-200 ml aliquot fluid may compromise patientûs respiration especially in the patient with
marginal respiratory reserve. This study evaluated the efficacy of small volume BAL in the diagnosis
of pneumonia in HIV-infected patients and observed complication from the procedure.

Method: We conducted prospective study from February to July 2001. All adult HIV-infected
patients admitted to the hospital with pneumonia that specific pathogens could not be identified
initially by sputum examination received BAL with 60 ml aliquot of fluid within 72 hours.

Results: Bronchoscopy was performed in 52 HIV-infected patients with pneumonia. Pathogens
were identified from BAL fluid in 49 patients (94%). Sixteen patients had pneumonia caused by
mixed pathogens (31%) and the others from single pathogen. In single pathogen group, the most
common was Mycobacterium tuberculosis (23%) and Pneumocystis carinii (23%) whereas fungal
and bacterial infections were not infrequent (12%). No serious complications occurred during the
procedure.

Conclusion: Small volume bronchoalveolar lavage is effective and safe for diagnosing pneumonia
in HIV-infected patients.

infections) √âÕ¬≈– 31  à«π°“√µ‘¥‡™◊ÈÕ‡¥’Ë¬«∑’Ëæ∫∫ àÕ¬∑ ’Ë ÿ¥§◊Õ «—≥‚√§ ·≈– Pneumocystis carinii (√âÕ¬≈– 23
‡∑à“°—π)  à«π ‡™◊ÈÕ√“ ·∫§∑’‡√ ’¬ æ∫√Õß≈ß‰ª„π®”π«π∑’Ë‡∑à“°—π (√âÕ¬≈–12) ‰¡àæ∫¿“«–·∑√°´âÕπ∑ ’Ë‡ªìπ
Õ—πµ√“¬®“°À—µ∂°“√¥—ß°≈à“«
 √ÿª: °“√≈â“ßªÕ¥¥â«¬π È”ª√ ‘¡“≥πâÕ¬¡’ª√–  ‘∑∏‘¿“æ Ÿß„π°“√«‘π‘®©—¬‡™◊ÈÕ°àÕ‚√§ªÕ¥Õ—°‡ ∫„πºŸâªÉ«¬µ‘¥‡™◊ÈÕ
‡Õ™‰Õ«’´÷Ëß®–™à«¬≈¥¿“«–·∑√°´âÕπ∑ ’Ë®–‡°‘¥°—∫ºŸâªÉ«¬
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∫∑π”
¿“«–ªÕ¥Õ—°‡ ∫∂◊Õ‡ªìπ¿“«–·∑√° ấÕπ ”§—≠

·≈–‡ªìπ “‡Àµÿ°“√‡  ’¬™’«‘µÀ≈ —°„πºŸâªÉ«¬µ‘¥‡™ ◊ÈÕ‡Õ™‰Õ«’1
°“√«‘π‘®©—¬‡™◊ÈÕ°àÕ‚√§Õ¬à“ß∂Ÿ°µâÕß·¡àπ¬”·≈–√«¥‡√Á«
®÷ß¡’§«“¡ ”§—≠„π°“√„Àâ°“√√ —°…“ºŸâªÉ«¬‡À≈ à“π’È „π
ªí®®ÿ∫ —π·π«∑“ß«‘π ‘®©—¬·≈–√ —°…“¿“«–ªÕ¥Õ—°‡ ∫∑ ’Ë¡’
Õ¬Ÿà§◊Õ ·π«∑“ß°“√√—°…“ªÕ¥Õ—°‡ ∫„π™ÿ¡™π‚¥¬ ¡“§¡
·æ∑¬å‚√§∑√«ßÕ° À√ —∞Õ‡¡√‘°“2, ·π«∑“ß°“√√ —°…“
‚√§ªÕ¥Õ—°‡ ∫™ÿ¡™π‚¥¬ ¡“§¡Õÿ√‡«™™å·Ààßª√–‡∑»‰∑¬3

µ≈Õ¥®π·π«∑“ß°“√√ —°…“ªÕ¥Õ—°‡ ∫„π‚√ßæ¬“∫“≈
‚¥¬ ¡“§¡·æ∑¬å‚√§∑√«ßÕ° À√ —∞Õ‡¡√ ‘°“4 ´÷Ë ß ‰¡à
§√Õ∫§≈ÿ¡∂÷ßºŸâªÉ«¬°≈ÿà¡¥—ß°≈à“« °“√≈â“ßªÕ¥¥â«¬°≈âÕß
µ√«®À≈Õ¥≈¡ (bronchoalveolar lavage) ‡ªìπ«‘∏’°“√
∑’Ë ‰¥â√ —∫°“√¬Õ¡√—∫«à“¡’ª√–  ‘∑∏‘¿“æ„π°“√«‘π‘®©—¬‡™◊ÈÕ
°àÕ‚√§ªÕ¥Õ—°‡ ∫„πºŸâµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’5-6 Õ¬à“ß‰√°Áµ“¡¬—ß
‰¡à¡’¢âÕµ°≈ßÀ√◊Õ·π«∑“ß°“√«‘π‘®©—¬∑’Ë™—¥‡®π‚¥¬‡©æ“–
ª√ ‘¡“≥ “√πÈ”∑’Ë„™â„π°“√≈â“ßªÕ¥ (aliquot fluids) „π
ºŸâªÉ«¬°≈ÿà¡¥—ß°≈à“« ·π«∑“ß°“√«‘π‘®©—¬¥â«¬°“√≈â“ßªÕ¥
∑’Ë¡’Õ¬Ÿà‡ªìπ¢Õß ¡“§¡·æ∑¬å‚√§∑√«ßÕ° À√—∞Õ‡¡√‘°“7-8

´÷Ëß∑”°“√»÷°…“®“°°≈ ÿà¡µ—«Õ¬à“ß∑ ’Ë‡ªìπ§πª°µ‘·≈–ºŸâªÉ«¬
‚√§ªÕ¥‡ªìπæ—ßº◊¥‰¡à∑√“∫ “‡Àµÿ ( idiopathic
pulmonary fibrosis) ‚¥¬ª√ ‘¡“≥ “√π È”∑’Ë „™â „π°“√
≈â“ß¡“°∂÷ß 240 ¡≈. Õ—πÕ“®∑”„Àâ‡°‘¥¿“«–·∑√° ấÕπ
®“°°“√≈ â“ßªÕ¥‚¥¬‡©æ“–¿“«–æ√ àÕßÕÕ°´‘‡®π„π‡≈◊Õ¥
(hypoxemia) ‰¥â9 ´÷Ëß„π∑“ß‡«™ªØ‘∫—µ‘·≈â«ºŸâªÉ«¬ªÕ¥
Õ—°‡ ∫µ‘¥‡™◊ÈÕ‡Õ™‰Õ«’∫“ß√“¬¡—°¡’°“√À“¬„®ÀÕ∫‡Àπ◊ËÕ¬
·≈–¿“«–æ√ àÕßÕÕ°´‘‡®π„π‡≈◊Õ¥Õ¬Ÿà°àÕπ·≈ â« °“√„™â
 “√πÈ”ª√‘¡“≥¡“°√à«¡°—∫°“√„Àâ¬“°àÕπ°“√µ√«®
(preprocedure medications) Õ“∑‘ ¬“°¥°“√‰Õ
¬“√–ß—∫ª«¥ ¬“§≈“¬«‘µ°°—ß«≈ ‡ªìπµâπ Õ“®¡’º≈∑”„Àâ
¿“«–æ√àÕßÕÕ° ‘́‡®π„π‡≈◊Õ¥‡æ‘Ë¡¢÷ÈπÕ’° °Õª√°—∫ºŸâªÉ«¬
µ‘¥‡™ ◊ÈÕ‡Õ™‰Õ«’´÷Ëß√–∫∫¿Ÿ¡‘§ÿâ¡°—π∫°æ√ àÕß≈ß ‡™ ◊ÈÕ°àÕ‚√§
„πªÕ¥¡—°¡’ª√‘¡“≥¡“° ¥—ßπ—ÈπÀ“°∑”°“√≈ â“ßªÕ¥¥â«¬

 “√πÈ”ª√‘¡“≥πâÕ¬ ÷́Ëß∑”„Àâ≈¥√–¬–‡«≈“„π°“√∑”,
‡≈’Ë¬ß°“√„Àâ¬“°àÕπ°“√µ√«®∑’Ë¡’º≈µàÕ°“√À“¬„® ·≈–
 “¡“√∂≈¥¿“«–·∑√°´âÕπ‚¥¬¬—ß§ß‰«â´÷Ëßª√–  ‘∑∏‘¿“æ
°“√«‘π‘®©—¬πà“®–‡ªìπª√–‚¬™πå·≈–‰¥â√—∫§«“¡√à«¡¡◊Õ
®“°ºŸâªÉ«¬¡“°¢÷Èπ

¡’°“√»÷°…“∂÷ßª√– ‘∑∏‘¿“æ°“√≈â“ßªÕ¥„π°“√
«‘π‘®©—¬¿“«–ªÕ¥Õ—°‡ ∫®“°‡™◊ÈÕ Pneumocystis carinii
„πºŸâªÉ«¬µ‘¥‡™ ◊ÈÕ‡Õ™‰Õ«’¥â«¬ “√π È”ª√ ‘¡“≥ª°µ‘ (aliquots
fluids 60 ¡≈. 3-4 §√ —Èß) æ∫«à“ºŸâªÉ«¬ 5 „π 9 √“¬∑’Ë‰¡à
 “¡“√∂∑π°“√≈â“ßªÕ¥®π§√∫ “¡“√∂µ√«®æ∫‡™◊ÈÕ
Pneumocystis carinii ®“° “√πÈ”¥Ÿ¥°≈—∫ (effluent
fluids) ÷́Ëß„  à‡¢â“‰ª‡æ’¬ß 60 ¡≈.·√°10 Õ¬à“ß‰√°Áµ“¡
°“√»÷°…“¥—ß°≈à“«¡‘‰¥â√“¬ß“π∂÷ß¿“«–·∑√° ấÕπ®“°
°“√∑”°“√≈ â “ßªÕ¥ √–¬–‡«≈“∑ ’Ë „™â∑” µ≈Õ¥®π
ª√– ‘∑∏‘¿“æ„π°“√«‘π‘®©—¬‡™◊ÈÕ°àÕ‚√§Õ ◊ËπÊ

«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“
‡æ◊ËÕ»÷°…“∂÷ßª√– ‘∑∏‘¿“æ°“√«‘π‘®©—¬‡™◊ÈÕ°àÕ‚√§,

¿“«–·∑√° ấÕπ ·≈–√–¬–‡«≈“„π°“√≈â“ßªÕ¥¥â«¬°“√
„™â “√πÈ”≈â“ßªÕ¥ª√‘¡“≥πâÕ¬ (small volume lavage)
„π°“√«‘π‘®©—¬ºŸâªÉ«¬ªÕ¥Õ—°‡ ∫∑ ’Ëµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’

«‘∏’°“√»÷°…“
∑”°“√»÷°…“‰ª¢â“ßÀπâ“ (prospective study) „π

ºŸâµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’∑’ËªÉ«¬‡ªìπªÕ¥Õ—°‡ ∫·≈–∂Ÿ°√—∫‰«â‡ªìπ
ºŸâªÉ«¬„π‚√ßæ¬“∫“≈¡À“√“™π§√‡™’¬ß„À¡à µ—Èß·µà‡¥ ◊Õπ
°ÿ¡¿“æ—π∏å∂÷ß‡¥◊Õπ°√°Æ“§¡ 2544 ®”π«π∑ —Èß ‘Èπ 94 √“¬

‡°≥±å°“√«‘π‘®©—¬¿“«–ªÕ¥Õ—°‡ ∫§◊Õ ºŸâªÉ«¬∑’Ë¡’‰¢â
¡“°°«à“ 38.3oC, ¡’§«“¡º‘¥ª°µ‘¢Õß¿“æ√ —ß ’∑√«ßÕ°
∑ ’Ë‡°‘¥¢÷Èπ„À¡àÀ√◊Õ‡≈«≈ß ·≈–Õ“°“√∑“ß§≈ ‘π‘°‡¢â“‰¥â°—∫
¿“«–ªÕ¥Õ—°‡ ∫

¡’ºŸâªÉ«¬∑’Ë‡¢â“‡°≥±å¥—ß°≈à“«·≈–‡ ¡À–·√°√—∫‰¡à
æ∫‡™ ◊ÈÕ°àÕ‚√§®”π«π∑ —Èß ‘Èπ 52 √“¬®–‰¥â√—∫°“√≈ â“ß
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ªÕ¥¿“¬„π√–¬–‡«≈“ 72 ™—Ë«‚¡ßÀ≈—ß‡¢â“√ —°…“„π
‚√ßæ¬“∫“≈

ºŸâªÉ«¬∑ ÿ°√“¬‰¥â√ —∫∑√“∫√“¬≈–‡Õ’¬¥¢Õß°“√µ√«®
·≈–¬‘π¬Õ¡‡¢â“√à«¡°“√»÷°…“‚¥¬¡’ inform consent

ºŸâªÉ«¬∑ ÿ°√“¬‰¥â√—∫°“√æàπ¬“™“≈ ‘ ‚¥‡§π§«“¡
‡¢â¡¢âπ√âÕ¬≈– 4 ª√ ‘¡“≥∑—Èß ‘Èπ 60 ¡≈. ¥â«¬‡§√◊ËÕßæàπ¬“
≈–ÕÕßΩÕ¬ (ultrasonic nebulizer ) °àÕπ∑”°“√≈ â“ßªÕ¥
‚¥¬‰¡à‰¥â√—∫¬“°àÕπ°“√µ√«®™π ‘¥Õ◊Ëπ

¢≥–∑”°“√≈ â“ßªÕ¥ºŸâªÉ«¬®–‰¥â√—∫ÕÕ°´‘‡®πºà“π
∑“ß “¬„ÀâÕÕ°´‘‡®π∑“ß®¡Ÿ° (nasal cannula) ª√ ‘¡“≥
≈¡ 3-5 ≈‘µ√µàÕπ“∑’À√◊Õ∑“ßÀπâ“°“°™π‘¥¡’∂ÿß (mask
with bag) ª√ ‘¡“≥≈¡ 6-10 ≈ ‘µ√µàÕπ“∑’‡æ◊ËÕæ¬ÿß§«“¡
Õ‘Ë¡µ—«¢ÕßÕÕ°´‘‡®π„π‡≈◊Õ¥ (oxygen saturation) „Àâ
¡“°°«à“À√◊Õ‡∑ à“°—∫√âÕ¬≈– 90 æ¬“∫“≈ºŸâ™à«¬·æ∑¬å®–
∑”°“√∫—π∑÷° —≠≠“≥™’æ §«“¡Õ‘Ë¡µ—«¢ÕßÕÕ°´‘‡®π„π
‡≈◊Õ¥°àÕπ∑” ¢≥–∑” ·≈–À≈—ß‡ √ Á® ‘Èπ°“√≈â“ßªÕ¥ 30
π“∑’µ≈Õ¥®π‡«≈“√«¡∑’Ë„™â·≈–ª√‘¡“≥ “√πÈ”¥Ÿ¥°≈—∫„π
°“√≈ â“ßªÕ¥·µà≈–√“¬

°“√≈â“ßªÕ¥Õ“»—¬°≈âÕß  àÕßµ√«®À≈Õ¥≈¡™π‘¥
‰ø‡∫Õ√å (fiberoptic bronchoscope Olympus √ ÿàπ BF
1T20) ‚¥¬ºŸâ√“¬ß“π§π·√°‡ªìπºŸâ°√–∑”·≈–®–¬°‡«âπ
°“√„ à¬“™“≈ ‘‚¥‡§πºà“π°≈âÕß àÕß≈ß‰ª„πÀ≈Õ¥≈¡ ‡æ◊ËÕ
ªÑÕß°—πªí≠À“√∫°«πµàÕ°“√‡æ“–‡™ ◊ÈÕ·∫§∑’‡√’¬„π “√
πÈ”≈ â“ßªÕ¥11 ª≈“¬¢Õß°≈âÕß®–„ à‡¢â“‰ª®π ÿ¥æÕ¥’
(wedged) ∂÷ß bronchopulmonary segment À√◊Õ
subsegment ∑ ’Ëæ∫√Õ¬‚√§µ√ß°—∫‡ß“§«“¡º‘¥ª°µ‘¢Õß
¿“æ√—ß ’∑√«ßÕ° „π°√≥’∑’Ë¿“æ√ —ß ’∑√«ßÕ°æ∫‡ß“º‘¥
ª°µ‘·∫∫°√–®“¬ (diffuse pulmonary infiltration) ®–
∑”‡™àπ‡¥’¬«°—π°—∫¢â“ßµâπ∑ ’Ë right middle lobe À≈ —ß®“°
∑ ’Ëª≈“¬°≈ âÕßÕ¬Ÿà„πµ”·Àπ àß∑’Ë‡À¡“– ¡®÷ß∑”°“√≈ â“ßªÕ¥
‚¥¬„™âπÈ”‡°≈◊Õª√“»®“°‡™◊ÈÕª√ ‘¡“≥ 20 ¡≈.´÷Ëß∫√√®ÿÕ¬Ÿà
„π°√–∫Õ°©’¥¬“„ àºà“π working channel ¢Õßµ—«°≈âÕß

®“°π —Èπ®–∑”°“√¥Ÿ¥°≈ —∫ “√π È”‡¢â“¡“‡°Á∫„π¢«¥¥—° “√
πÈ” °√–∑”‡™àππ’È 3 §√—Èß√«¡‡ªìπª√‘¡“≥ “√πÈ”∑’Ë„™â∑—Èß ‘Èπ
60 ¡≈. π” “√πÈ”¥Ÿ¥°≈—∫∑ ’Ë ‰¥â¡“·∫ àß‡ªìπ 2  à«π  à«π
·√°π”¡“ªíòπ‡æ◊ËÕ·¬°  à«πµ°µ–°Õπ (cytocentrifuged
BAL fluid) ¡“¬âÕ¡À“‡™◊ÈÕ ¥â«¬«‘∏ ’°“√¬âÕ¡¥—ßµàÕ‰ªπ’È
Papanicolau smear, Gramûs stain, Ziehl-Neelsen
stain, modified acid fast stain, Wrightûs stain,
Mucicarmine stain ·≈– Gomeri-methenamine
silver stain  “√πÈ” à«π∑’Ë Õßπ”‰ª‡æ“–‡™◊ÈÕµà“ßÊ
¥—ßµàÕ‰ªπ’È semiquantitative bacteria culture,
culture for fungi ·≈– culture for mycobacteria

ºŸâ√“¬ß“π§π∑ ’Ë 3 ‡ªìπºŸâÕà“πº≈°“√¬âÕ¡µà“ßÊ
∑—ÈßÀ¡¥ ·≈–ºŸâ√“¬ß“π§π∑ ’Ë 4 ‡ªìπºŸâÕà“πº≈°“√‡æ“–‡™◊ÈÕ
∑—ÈßÀ¡¥

°“√«‘π‘®©—¬∑’Ë·πàπÕπ (definite diagnosis) «à“¡’
°“√µ‘¥‡™◊ÈÕ„πªÕ¥®√‘ßÀ¡“¬∂÷ß  “¡“√∂µ√«®æ∫‡™◊ÈÕ∑’Ë
‡ªìπ “‡ÀµÿÕ¬à“ßπâÕ¬ 1 ™π ‘¥ ‚¥¬«‘∏’°“√¬âÕ¡æ∫≈—°…≥–
®”‡æ“–¢Õß‡™◊È Õ·≈–/À√◊Õ°“√‡æ“–‡™◊È Õ„Àâº≈∫«°
‚¥¬¡’√“¬≈–‡Õ’¬¥¢Õß°“√«‘π‘®©—¬‡™ ◊ÈÕ·µà≈–™π ‘¥¥—ßπ’È

°“√µ‘¥‡™ ◊ÈÕ Cytomegalovirus § ◊Õ°“√¬âÕ¡æ∫
≈—°…≥– cowdry intranuclear inclusion body „π
macrophage ®“°°“√¬âÕ¡·∫∫ Papanicolau

°“√µ‘¥‡™◊ÈÕ Pneumocystis carinii (PCP) §◊Õ
°“√¬âÕ¡æ∫≈ —°…≥– cyst ¢π“¥‡  âπºà“»Ÿπ¬å°≈“ß 6
‰¡§√Õπµ‘¥ ’ Gomeri-methenamine silver ·≈–¿“¬„π
cyst æ∫≈—°…≥– comma body

°“√µ‘¥‡™ ◊ ÈÕ Nocardia §◊Õ°“√¬âÕ¡¥â«¬«‘∏’ Gram
æ∫≈—°…≥– branching filament Gramûs positive rod
·≈–¬âÕ¡µ‘¥ ’·¥ß‡¡◊ËÕ¬âÕ¡¥â«¬«‘∏’ modified acid fast
·≈– / À√◊Õ °“√‡æ“–‡™◊ÈÕ„Àâº≈∫«°

°“√µ‘¥‡™◊ÈÕ Mycobacteria § ◊Õ°“√¬âÕ¡æ∫≈ —°…≥–
‡™◊ÈÕ∑√ß·∑àßµ‘¥ ’·¥ß¥â«¬«‘∏’°“√¬âÕ¡·∫∫ Ziehl-Neelsen
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·≈– / À√◊Õ°“√‡æ“–‡™◊ÈÕ„Àâº≈∫«°
°“√µ‘¥‡™◊ÈÕ√“ Cryptococcus neoformans §◊Õ

°“√¬âÕ¡æ∫≈ —°…≥– thick wall encapsulated budding
yeast form ÷́Ëß capsule ¬âÕ¡µ‘¥  ’ mucin ¥â«¬«‘∏ ’
Mucicarmine ·≈– / À√◊Õ °“√‡æ“–‡™◊ÈÕ„Àâº≈∫«°

°“√µ‘¥‡™◊ÈÕ√“ Penicillium marneffei §◊Õ°“√¬âÕ¡
æ∫≈—°…≥– sausage-like septated yeast form ¥â«¬
°“√¬âÕ¡·∫∫ Papanicolau À√◊Õ·∫∫ Wright ·≈– / À√◊Õ
°“√‡æ“–‡™ ◊ÈÕ„Àâº≈∫«°

 °“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬ §◊Õ °“√‡æ“–‡™◊ÈÕ¥â«¬«‘∏’
semiquantitative æ∫‡™◊ÈÕ∑’Ë°àÕ‚√§ (pathogens) ¡“°
°«à“À√◊Õ‡∑à“°—∫ 104 cfu/ml

º≈°“√»÷°…“
ºŸâªÉ«¬®”π«π 52 √“¬∑’Ë∑”°“√≈â“ßªÕ¥¡’Õ“¬ÿ 18-

51 ªï (‡©≈’Ë¬ 32.7 ªï) ‡ªìπ™“¬ 30 √“¬ À≠ ‘ß 22 √“¬

‰¥â√—∫°“√µ√«®¥â«¬°“√≈ â“ßªÕ¥¥â«¬‡∑§π ‘§ small
volume lavage æ∫«à“ 49 √“¬ (√ âÕ¬≈– 94.23 )  “¡“√∂
„Àâ°“√«‘π‘®©—¬‰¥â·πàπÕπ«à“¡’°“√µ‘¥‡™◊ÈÕ„πªÕ¥®√‘ß
(definite diagnosis) ·≈–∑√“∫‡™ ◊ÈÕ°àÕ‚√§

°“√π” “√πÈ”¥Ÿ¥°≈—∫ (BAL fluid) ¡“µ√«® à«π„À≠à
(√âÕ¬≈– 88.46)  “¡“√∂«‘π‘®©—¬‰¥â®“°≈ —°…≥–¢Õß‡™ ◊ÈÕ
®“°°“√¬âÕ¡ ‚¥¬Õ“®¡’º≈°“√‡æ“–‡™◊ÈÕ‡ªìπ∫«°√ à«¡¥â«¬
À√◊Õ‰¡à°Á‰¥â ¡’‡æ’¬ß√âÕ¬≈– 5.77 ∑ ’Ë “¡“√∂„Àâ°“√«‘π‘®©—¬
·πàπÕπ®“°°“√‡æ“–‡™◊ÈÕ‡æ’¬ßÕ¬à“ß‡¥’¬« (¥—ßµ“√“ß∑’Ë 1)
ºŸâªÉ«¬ 3 √“¬∑’Ëµ√«®‰¡àæ∫‡™◊ÈÕ®“°°“√≈â“ßªÕ¥æ∫«à“
‡ªìπ«—≥‚√§ 2 √“¬ (1 √“¬æ∫‡™ ◊ÈÕ®“°°“√¬âÕ¡‡ ¡À–
À≈—ß°“√≈â“ßªÕ¥, Õ’° 1 √“¬‰¥â√—∫°“√«‘π‘®©—¬®“°°“√
µÕ∫ πÕßµàÕ°“√√—°…“¥â«¬¥’¥â«¬°“√≈Õß„™â¬“µâ“π
«—≥‚√§√—°…“) ·≈–‡ªìπªÕ¥Õ—°‡ ∫®“°‡™ ◊ÈÕ PCP 1√“¬
(¡’ªÕ¥Õ—°‡ ∫¢≥–‰¥â co-trimoxazole prophylaxis
æ∫‡™◊ÈÕ®“°°“√∑” transbronchial lung biopsy)

µ“√“ß∑’Ë 1 · ¥ßº≈¢Õß°“√µ√«® “√πÈ”∑’Ë‰¥â®“°°“√≈â“ßªÕ¥ (BAL fluid)
Diagnosis by No. of patients (%)

Staining + culture 46 (88.46)
Culture alone 3 (5.77)

‡™◊ÈÕ°àÕ‚√§∑’Ëæ∫ (¥—ßµ“√“ß∑’Ë 2) ¡’°“√µ‘¥‡™◊ÈÕ∑’Ëæ∫
∫àÕ¬∑ ’Ë ÿ¥§◊Õ °“√µ‘¥‡™ ◊ÈÕ·∫∫º ¡º “π (mixed
infections) √ âÕ¬≈– 31   à«π°“√µ‘¥‡™ ◊ÈÕ‡¥’Ë¬«∑ ’Ëæ∫∫ àÕ¬
∑’Ë ÿ¥‰¥â·°à «—≥‚√§ ·≈– Pneumocystis carinii (√âÕ¬≈–
23 ‡∑à“°—π)  à«π ‡™◊ÈÕ√“ ·∫§∑’‡√ ’¬ æ∫√Õß≈ß‰ª„π
®”π«π∑ ’Ë‡∑à“°—π (√âÕ¬≈– 12)

„π°≈ÿà¡∑’Ë¡’°“√µ‘¥‡™◊ÈÕ·∫∫º ¡º “π (¥—ßµ“√“ß
∑ ’Ë 3) ‡™◊ÈÕ∑ ’Ëæ∫√à«¡°—∫°“√µ‘¥‡™◊ÈÕ·∫∫º ¡º “π¡“°

∑ ’Ë ÿ¥§◊Õ Cytomegalovirus ·≈– Nocardia ‚¥¬æ∫
Õ¬à“ß≈– 4/4 √“¬ (√ âÕ¬≈– 100) √Õß≈ß‰ª‰¥â·°à ·∫§∑ ’‡√’¬
·≈– Penicillium marneffei æ∫ 11/16 √“¬ (√âÕ¬≈–
68.75) ·≈– 4/8 √“¬ (√âÕ¬≈– 50) µ“¡≈”¥—∫ ‡™◊ÈÕ
«—≥‚√§æ∫ 7/19 √“¬ (√âÕ¬≈– 36.84), Cryptococcus
neoformans æ∫ 1/3 √“¬ (√âÕ¬≈– 33.33)  à«π PCP
æ∫√ à«¡°—∫°“√µ‘¥‡™◊ÈÕ·∫∫º ¡º “π 3/15 √“¬ (√âÕ¬≈–
20)
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‡¡◊ËÕ∑”°“√≈â“ßªÕ¥¥â«¬ “√πÈ”ª√ ‘¡“≥∑—Èß ‘Èπ 60
¡≈.‰¥â “√πÈ”¥Ÿ¥°≈—∫‚¥¬‡©≈’Ë¬‡∑à“°—∫ 34.41 ¡≈. (æ‘ —¬
30-50 ¡≈.)

√–¬–‡«≈“„π°“√∑”°“√≈â“ßªÕ¥‡©≈’Ë¬‡∑à“°—∫ 7.17
π“∑’ (æ‘ —¬ 2-20 π“∑’)

¿“«–·∑√° ấÕπ (complications) ∑’Ë‡°‘¥¢≥–∑”
(¥—ßµ“√“ß∑ ’Ë 4) § ◊Õ °“√≈¥≈ß¢Õß§«“¡Õ‘Ë¡µ—«¢Õß
ÕÕ°´‘‡®π„π‡≈◊Õ¥ (desaturation > 3 %) „πºŸâªÉ«¬ 3

√“¬ (√âÕ¬≈– 5.8) ·µà¡’ºŸâªÉ«¬‡æ’¬ß 1 √“¬ (√ âÕ¬≈– 1.9)
∑ ’Ë¡’¿“«–æ√àÕßÕÕ°´‘‡®π„π‡≈◊Õ¥Õ¬à“ß¡’π—¬ ”§—≠ (µË”°«à“
90%) ºŸâªÉ«¬®”π«π 8 √“¬¡’¿“«–À—«„®‡µâπ‡√Á«
(tachycardia : increased heart rate > 10 %) 2 √“¬
¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß§«“¡¥—π‚≈À‘µ (increased blood
pressure > 10 mmHg) ÷́Ëß§‘¥‡ªìπ√âÕ¬≈– 15 ·≈–
3.8 µ“¡≈”¥—∫ ∑ ÿ°√“¬Õ“°“√°≈ —∫‡ªìπª°µ‘À≈—ß‡ √ Á®  ‘Èπ
°“√≈â“ßªÕ¥

µ“√“ß∑’Ë 2 · ¥ß™π ‘¥¢Õß‡™◊ÈÕ∑’Ë‡ªìπ “‡Àµÿ¢ÕßªÕ¥Õ—°‡ ∫
Pathogens No. of patients (%)

Mixed infections 16 (31)
Single pathogen

TB 12 (23)
PCP 12 (23)
Bacteria 6 (11.5)
Fungi 6 (11.5)

Cryptococcus neoformans 2
Penicillium marneffei 4

µ“√“ß∑’Ë 3 · ¥ß°“√µ‘¥‡™◊ÈÕ·∫∫º ¡º “π ( Mixed infections) ·∫àßµ“¡™π‘¥¢Õß‡™◊ÈÕ∑ ’Ëæ∫
Pathogens No. of total isolations Mixed infections cases (%)

Cytomegalovirus 4 4 (100.00)
Nocardia 4 4 (100.00)
Bacteria 16 10 (62.50)
Penicillium marneffei 8 4 (50.00)
TB 19 7 (36.84)
Cryptococcal neoformans 3 1 (33.33)
PCP 15 3 (20.00)
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µ“√“ß∑’Ë 4 ¿“«–·∑√°´âÕπ®“°°“√≈â“ßªÕ¥¥â«¬‡∑§π‘§ small volume
Complications No. of patients (%)

Desaturation (drops of SpO2 > 3 %) 3 (5.8)
Significant hypoxemia (drops of SpO2 below 90%) 1 (1.9)
Tachycardia (increased heart rate > 10 %) 8 (15)
Increased blood pressure (> 10 mmHg) 2 (3.8)

«‘®“√≥å
°“√«‘π‘®©—¬‡™◊ÈÕ∑’Ë ‡ªìπ “‡Àµÿ¢ÕßªÕ¥Õ—°‡ ∫„π

ºŸâªÉ«¬µ‘¥‡™◊ÈÕ‡Õ™‰Õ«’¥â«¬°“√≈â“ßªÕ¥ºà“π°≈âÕßµ√«®
À≈Õ¥≈¡‡ªìπ«‘∏’∑’Ë¡’ª√–  ‘∑∏ ‘¿“æ Ÿß  ÿ¥„π‡«™ªØ‘∫ —µ‘´÷Ëß
‰¥â√—∫°“√¬◊π¬—π·≈–‡ªìπ∑’Ë¬Õ¡√—∫‚¥¬∑—Ë«‰ª5-6 °“√»÷°…“
¥—ß°≈à“«„πª√–‡∑»‰∑¬‚¥¬ ™“¬™“≠ ‚æ∏‘√ —µπå ·≈–§≥–6

æ∫«à“°“√≈â“ßªÕ¥¡’ª√–  ‘∑∏‘¿“æ„π°“√«‘π ‘®©—¬‡™◊ÈÕ
°àÕ‚√§‰¥â∂÷ß√âÕ¬≈– 95.15 Õ’°∑—Èß°“√≈ â“ßªÕ¥¬—ß‡ªìπ
 ‘Ëß®”‡ªìπ‡π◊ËÕß®“°æ∫«à“‡™◊ÈÕ°àÕ‚√§„πºŸâªÉ«¬°≈ÿà¡¥—ß°≈à“«
‡ªìπ°“√µ‘¥‡™◊ÈÕ·∫∫º ¡º “π∂÷ß‡°◊Õ∫√âÕ¬≈– 25 ·≈–
°“√«‘π‘®©—¬·¬°‡™◊ÈÕ°àÕ‚√§‚¥¬Õ“»—¬‡æ’¬ß≈—°…≥–∑“ß
§≈‘π‘°À√◊Õ°“√µ√«®‡ ¡À–Õ“®‰¡à·¡àπ¬”æÕ1 πÕ°®“°
π’È °“√„Àâ°“√√— °…“¥â«¬¬“ªØ‘™’«π–‰ª°àÕπ‚¥¬„™â
 —ππ‘…∞“π®“°Õ“°“√∑“ß§≈‘π‘°´÷Ëß‰¡à®”‡æ“–¥—ß∑’Ë°≈à“«
‰ª·≈â«¡’º≈≈¥ª√– ‘∑∏ ‘¿“æ°“√«‘π ‘®©—¬À“°µâÕß¡“≈â“ß
ªÕ¥„π¿“¬À≈ —ß12   àßº≈„Àâ°“√√ —°…“‰¡à§√Õ∫§≈ ÿ¡‡™◊ÈÕ∑ ’Ë
‡ªìπ “‡Àµÿ∑ —ÈßÀ¡¥ Õ¬à“ß‰√°Áµ“¡∫àÕ¬§√—Èß∑’ËºŸâªÉ«¬‡À≈à“π ’È
À“¬„®ÀÕ∫·≈–¡’¿“«–æ√àÕßÕÕ°´‘‡®πÕ¬à“ß¡“° °“√
≈â“ßªÕ¥¥â«¬«‘∏’ª°µ‘∑’Ë∑”‚¥¬∑—Ë«‰ª7-8  ́ ÷Ëß„™âπÈ”‡°≈◊Õª√ ‘¡“≥
¡“°®–¡’¢âÕ®”°—¥ ‡æ√“–Õ“®∑”„ÀâºŸâªÉ«¬ÀÕ∫‡Àπ◊ËÕ¬À√◊Õ
¡’¿“«–æ√ àÕßÕÕ°´‘‡®π¡“°¢÷Èπ °“√»÷°…“„π§√ —Èßπ ’È„™â°“√
≈â“ßªÕ¥¥â«¬πÈ”ª√‘¡“≥πâÕ¬ ‡æ’¬ß 60 ¡≈. ‰¥â “√πÈ”¥Ÿ¥
°≈—∫‚¥¬‡©≈’Ë¬‡∑à“°—∫ 34.41 ¡≈. ÷́ËßæÕ‡æ’¬ß„π°“√ àß
µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ æ∫«à“ “¡“√∂«‘π ‘®©—¬‡™◊ÈÕ°àÕ

‚√§‰¥â√âÕ¬≈– 94.23 ´÷Ëß„°≈ â‡§’¬ß°—∫«‘∏ ’≈ â“ßªÕ¥¥â«¬«‘∏’
ª°µ‘6 ‚¥¬°“√«‘π‘®©—¬‡™◊ÈÕ°àÕ‚√§ à«π„À≠à ‰¥â¡“®“°°“√
¬âÕ¡ (√ âÕ¬≈– 88.46) ´÷Ëß∑√“∫º≈„π‡«≈“√«¥‡√ Á« ‚¥¬
Õ“®¡’À√◊Õ‰¡à¡’º≈°“√‡æ“–‡™◊ÈÕ™à«¬¬◊π¬—π¿“¬À≈—ß ¡’
‡æ’¬ß à«ππâÕ¬ (√âÕ¬≈– 5.77) ∑ ’ËµâÕßÕ“»—¬√Õº≈°“√
‡æ“–‡™◊ÈÕ‡æ◊ËÕ™à«¬„π°“√«‘π‘®©—¬‡∑à“π—Èπ

°“√„™â “√πÈ”∑”°“√≈â“ßªÕ¥ª√‘¡“≥πâÕ¬ àßº≈„Àâ
√–¬–‡«≈“∑’Ë „™â „π°“√∑” —Èπ (√–¬–‡«≈“‡©≈’Ë¬‡∑à“°—∫
7.17 π“∑ ’) ®÷ß‰¥â√—∫§«“¡√ à«¡¡ ◊Õ®“°ºŸâªÉ«¬‚¥¬‰¡àµâÕß
Õ“»—¬°“√„Àâ¬“°àÕπ°“√µ√«®¥—ß‰¥â°≈à“«‰ª·≈ â«

¿“«–·∑√° ấÕπ (complications) ∑’Ë‡°‘¥¢≥–∑”
§◊Õ °“√≈¥≈ß¢Õß§«“¡Õ‘Ë¡µ—«¢ÕßÕÕ°´‘‡®π„π‡≈◊Õ¥‚¥¬
¡’‡æ’¬ß 1 √“¬ (√ âÕ¬≈– 1.9) ∑ ’Ë¡’¿“«–æ√àÕßÕÕ° ‘́‡®π„π
‡≈◊Õ¥Õ¬à“ß¡’π—¬ ”§—≠  à«π¿“«–·∑√°´âÕπÕ ◊ËπÊ æ∫
‡æ’¬ß¿“«–À—«„®‡µâπ‡√Á« ·≈–°“√‡æ‘Ë¡¢÷Èπ¢Õß§«“¡¥—π‚≈À‘µ
‚¥¬ºŸâªÉ«¬∑ÿ°√“¬Õ“°“√°≈—∫‡ªìπª°µ‘À≈—ß‡ √Á® ‘Èπ°“√
≈â“ßªÕ¥ ´÷Ëßæ∫«à“¡’®”π«π·≈–§«“¡√ÿπ·√ßπâÕ¬°«à“∑’Ë¡’
„π√“¬ß“π®“°«‘∏’°“√≈ â“ßªÕ¥·∫∫ª°µ‘9

 √ ÿª
°“√≈â“ßªÕ¥¥â«¬πÈ”ª√‘¡“≥πâÕ¬ (small volume

lavage) ¡’ª√– ‘∑∏‘¿“æ„π°“√«‘π‘®©—¬‡™◊ÈÕ°àÕ‚√§ªÕ¥
Õ—°‡ ∫„πºŸâªÉ«¬µ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ °√–∑”‰¥â –¥«°·≈–
√«¥‡√ Á« ™à«¬≈¥¿“«–·∑√°´âÕπ∑’Ë®–‡°‘¥°—∫ºŸâªÉ«¬
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Community-acquired pneumonia:
prevalence of atypical respiratory pathogens
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3Police General Hospital
4Vajira Hospital

5Bhumibol Adulyadej Hospital

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

Abstract:
Objective: To determine the frequency of infection with Mycoplasma pneumoniae, Chlamydia spp.,
and Legionella pneumophila in patients presenting with signs and symptoms of community
acquired pneumonia (CAP) at 4 general hospitals and 1 university hospital in Bangkok, Thailand.

Design: A prospective study

Patients: 47 adult patients from January 2002 to December 2002.

Methods: Diagnosis of current infection with atypical pathogens was based on significant changes
in antibody titers or persisting high antibody titers together with the presence of bacterial DNA in
respiratory secretions (M. pneumoniae and Chlamydia spp.) or bacterial antigen in urine
(L. pneumophila serogroup1).
Results: Overall, 32% of CAP cases were associated with current infection with atypical respiratory
pathogens, with M. pneumoniae, Chlamydia spp., and L. pneumophila found in 14.9%, 19% and
4.3% of cases respectively. Persisting high antibody titers indicative of past exposures to

Received for publication March 31, 2006
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M. pneumoniae (titer > 1: 160), Chlamydia (titer > 1: 512), and L. pneumophila (titer > 1: 256) were
seen in 0%, 27.7%, and 59.5% of patients respectively.

Conclusion: This data reveals a high prevalence of atypical pathogens among adults with CAP in
Bangkok.

∫∑§—¥¬àÕ : ª«‘≥ ¥ÿ√ß§‡«‚√®πå1, »ÿ¿√’   ÿ«√√≥®Ÿ±–2, æ‘»‘…∞å ‡®π¥‘…∞°“√3, ¬‘Ëß»—°¥‘Ï »ÿ¿π‘µ¬“ππ∑å4, ™“≠
‡°’¬√µ‘∫ÿ≠»√’2,   ÿ™“¥“ «√∑√—™µå4 ·≈– ¡ß§≈ §ÿ≥“°√.2 §«“¡™ÿ°¢Õß‡™◊ÈÕ‚√§º‘¥√Ÿª·∫∫„πºŸâªÉ«¬ªÕ¥Õ—°‡ ∫∑ ’Ë‡°‘¥
„π™ÿ¡™π. «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫—¥«‘°ƒµ 2549;27:103-112.
1‚√ßæ¬“∫“≈√“™«‘∂’, 2‚√ßæ¬“∫“≈√“¡“∏‘∫¥’, 3‚√ßæ¬“∫“≈µ”√«®, 4‚√ßæ¬“∫“≈«™‘√–, 5‚√ßæ¬“∫“≈¿Ÿ¡‘æ≈

°“√»÷°…“π ’È¡’«—µ∂ ÿª√– ß§å‡æ◊ËÕÀ“§«“¡™ÿ°¢Õß‡™ ◊ÈÕ Mycoplasma pneumoniae, Chlamydia spp.
·≈– Legionella pneumophila „πºŸâªÉ«¬ªÕ¥Õ—°‡ ∫∑ ’Ë‡°‘¥„π™ÿ¡™π ‚¥¬∑”°“√»÷°…“„π‚√ßæ¬“∫“≈ 5 ·Ààß„π
°√ÿß‡∑æ µ—Èß·µà‡¥◊Õπ¡°√“§¡∂÷ß∏—π«“§¡ 2545 ‚¥¬¡’ºŸâªÉ«¬∑ —Èß ‘Èπ 47 √“¬

‡°≥±å°“√«‘π ‘®©—¬‡™◊ÈÕ‚√§™π‘¥º‘¥√ Ÿª·∫∫π’È§◊ÕµâÕß¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß antibody titers Õ¬à“ßπâÕ¬
4 ‡∑à“ À√◊Õ¡’ antibody titers   ŸßÕ¬à“ßµàÕ‡π◊ËÕß√à«¡°—∫°“√µ√«®æ∫ DNA ¢Õß‡™◊ÈÕ M.pneumoniae, Chlamydia
spp. À√◊Õ æ∫ antigen ¢Õß L. pneumophila „πªí  “«–

º≈°“√»÷°…“æ∫‡™ ◊ÈÕ‚√§™π ‘¥º‘¥√Ÿª·∫∫ 32% ‚¥¬·¬°‡ªìπ ‡™ ◊ÈÕ M. pneumoniae 14.9% ‡™ ◊ÈÕ
Chlamydia spp.19% ·≈– ‡™◊ÈÕ L. pneumophila 4.3% °“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“ªÕ¥Õ—°‡ ∫∑’Ë‡°‘¥¢÷Èπ„π
™ÿ¡™π„π°√ÿß‡∑æ ¡’§«“¡™ÿ°¢Õß‡™ ◊ÈÕº‘¥√Ÿª·∫∫  Ÿß

INTRODUCTION
Community acquired pneumonia (CAP)

caused by atypical pathogens cannot usually be
differentiated from those caused by other
pathogens cl inical ly and radiological ly1,2.
Serologic testing therefore plays an important role
in the diagnosis of atypical pneumonia.

Because M. pneumoniae, Cpneumoniae, and
Legionella spp. are fastidious in their growth
requirements and their isolation is both time
consuming and laborious, serology has tradition
ally been used for diagnosis of these particular

pathogens. However, the use of serology is
limited by the occurrence of cross-reactivity,
delayed or abated antibody response, and the
inability to differentiate present from past
infections especially when only a single serum
sample is available.8, 9 Nonculture methods have
been used to demonstrate the presence of
bacterial antigen or nucleic acids in respiratory
secretions as well as in urine in the case of
Legionnaireûs disease. Because both Chlamydophila3

and Mycoplasma4 have demonstrated
asymptomatic pharyngeal carriage, detection of
these organisms in respiratory secretions
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contaminated by oropharyngeal flora may not
always indicate current Chlamydial or
Mycoplasma infection. A positive antigen or DNA
test corroborated by positive serology would
therefore provide stronger evidence of recent
infection with these organisms.

This study was designed to determine the
rates and clinical manifestations of CAP caused
by atypical respiratory pathogens i.e. Mycoplasma
pneumoniae, Chlamydia spp. (C. pneumoniae, C.
psittaci, C. trachomatis) and Legionella pneumophila
using standardized serologic tests, PCR assays
for Mycoplasma and Chlamydia and urine antigen
detection for Legionnaire.

PATIENTS AND METHODS
Study design

This was a prospective study conducted at
five hospitals in Bangkok including Rajavithi
Hospital, Police General Hospital, Vajira Hospital,
Ramathibodi Hospital and Bhumibol Adulyadej
Hospital from January 2002 to December 2002.
The study was approved by the committee on
human research at each institution and the Public
Health Ministry of Thailand.

Patients
Adult patients (>15 years) presenting between

January and December 2002 with CAP were
enrolled in this study. Both outpatients and
hospitalized patients with CAP were included. CAP
was defined as: 1) New infiltrates or consolidation
on chest radiography that could not be attributed

to some other etiology and 2) Three or more of
the followings: cough, acute changes in sputum
quality, documented fever or hypothermia within
the preceding 24 hours, rales or other clinical
evidence of consolidation, leukocytosis, malaise,
myalgia and gastrointestinal symptoms.

Subjects with evidence of tuberculosis,
nosocomial pneumonia, lung cancer, aspiration
pneumonia or bronchiestasis were excluded from
the study. Subjects who were HIV positive or who
had been hospitalized within 2 weeks prior to
consultation were also excluded.

All eligible patients underwent serological
testing on paired acute and convalescent-phase
sera, urine testing for bacterial antigen in urine,
and testing of sputum collected at baseline with
polymerase chain reaction (PCR).

Laboratory tests
All laboratory tests were done at Clinical

Immunology Laboratory of the Department of
Pathology at Faculty of Medicine-Ramathibodi
Hospital. To ensure that all centers used a
standardized protocol for specimens collection, a
training workshop was carried out before the start
of the study. A courier service was used to trans-
port all specimens. The external quality assume
system (EQAS) program was carried out twice
during the study to assess the competency of
laboratory in Chlamydia microimmunofluorescence
(MIF) serology and PCR assays. Acute and con
valescent (2-4 weeks after acute specimen) sera
were collected aseptically for serological testing.
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Throat swabs, sputum, nasopharyngeal aspirates,
bronchoalveolar lavage or sample of pleural fluid
were collected for PCR analysis, and urine were
collected for Legionella antigen. Specific
antibodies to M. pneumoniae were detected using
a particle agglutination test (Serodia Myco II,
Fuj i rebrio, Japan), whi le anti-Chlamydial
antibodies were measured using a modified MIF
test (Focus Technologies, USA) measuring
specific IgG and IgA antibodies to C. pneumoniae,
C. psittaci and C. trachomatis. Legionella
antibodies were detected by an indirect
inmunofluorescence antibody test (MarDx
Diagnostic Inc, U.S.A.) for IgG antibodies to
L. pneumophila serogroups 1-7.  PCR assays for
the detection of M. pneumoniae and C. pneumoniae
nucleic acids were performed with primers
targeting the p1 adhesin gene of M. pneumoniae15

and the 16S rRNA gene of C. pneumoniae16. The
presence of a PCR product of 209 bp size or 463
bp size on gel electrophoresis was considered
indicative of infection with M. pneumoniae or C.
pneumoniae, respectively. For the qualitative
detection of L. pneumophila serogroup 1 soluble
antigen, urine specimens were tested by a microtiter
enzyme-linked immunosorbent assay (Biotest-
Legionella urine Antigen EIA, Biotest AG, Dreieich,
Germany). No attempt was made to analyze
concurrent infection with other microbial
pathogens like Streptococcus pneumoniae or
respiratory viruses, as we did not standardize the
diagnostic tests for these pathogens.

Criteria for etiologic diagnosis
Current infection with M. pneumoniae or

Chlamydia spp. or L. pneumophila was based on
a 4-fold or greater rise in antibody titers between
paired acute and convalescent phase sera.
Results of single serum samples were excluded
from the analysis. In cases where both serum
samples showed high antibody titers either > 1:160
for M. pneumoniae or > 1:512 for C. pneumoniae
IgG or > 1:256 for L. pneumophila, the presence
of Mycoplasmal or Chlamydial DNA in respiratory
secretions or Legionella antigen in urine was
considered indicative of a current infection. The
presence of a positive PCR for M. pneumoniae or
C. pneumoniae or the presence of Legionella Ag
in urine in the absence of a positive serologic
response was interpreted as possible carriage.

Data analysis
Chi-square or Fischerûs exact test was used

to determine the significance of difference in
proportions between groups. Studentûs t-test was
used to compare continuous variables. A p-value
of less than 0.05 was considered to indicate sta-
tistical significance.

RESULTS
Patient characteristics

Fifty-six patients were diagnosed with CAP
for this study, of which 47 patients completed the
study. Of the 9 patients who did not complete the
study, 5 were lost to follow up, 2 patients had
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Table 1 Demographic data and clinical presentation of  patients with atypical and unspecified pneumonia

Patients
Variables Atypical Pneumonia (n= 15) Unspecified Pneumonia (n= 32) p Value

n (%) n (%)
Sex

Male 9(60) 13(40.6) 0.298
Female 6(40) 19(59.3) 0.391

Outpatient 2(13.3) 10(31.2) 0.189
Inpatient 13(86.6) 22(68.7) 0.361

Open ward 11(73.3) 19(59.3) 0.353
ICU 2(13.3) 3(9.4) 0.682

Signs and Symptoms
Fever 14(93.3) 31(96.9) 0.575
Dry cough 2(13.3) 7(21.9) 0.488
Productive cough 8(53.3) 25(78.1) 0.083
Chill or rigor 6(40) 10(31.2) 0.555
Chest pain 8(53.3) 12(37.5) 0.306
Dyspnea 11(73.3) 27(84.4) 0.37
Malaise 10(66.6) 23(71.9) 0.716
Myalgia 6(40) 14(45.4) 0.808
Diarrhea 2(13.3) 2(6.2) 0.417
Wheezing 3(20) 4(12.5) 0.501
Rales/ crepitations 13(86.6) 30(93.7) 0.417
Rhonchi 2(13.3) 6(18.7) 0.645
Bronchial breath sound 0(0.0) 1(3.1) 0.489

WBC count
Leukocytosis > 10,000/cu.mm. 7(46.6) 19(59.3) 0.414
Normal WBC 4,000-10,000/cu.mm. 5(33.3) 11(34.4) 0.944
Leukopenia < 4,000/cu.mm. 2(13.3) 0(0.0) 0.035*

Comorbid
Congestive heart failure 0(0.0) 3(9.4) 0.22
Diabetes 2(13.3) 6(18.7) 0.645
Asthma 2(13.3) 2(6.2) 0.417
Renal disease 2(13.3) 2(6.2) 0.417
Chronic lung disease 2(13.3) 3(9.4) 0.682
Liver disease 0(0.0) 0(0.0) -
Others 3(20) 6(18.7) 0.919
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active tuberculosis, and 2 patients died. Out of 47
patients, 12 (25.5%) were treated as outpatients
and 35 (74.5%) were hospitalized, of which 5
(10.6%) required treatment in ICU. Fifteen (31.9%)
patients had underlying diseases (Table 1) e.g.
COPD, congestive heart failure, diabetes mellitus,
and all patients who required treatment in ICU
had underlying diseases.

Comparing atypical and unspecified
pneumonia

There was no difference in sex, age, or
clinical presentation (Table 1) between patients
with atypical and  patients with unspecified
pneumonia. While there was no difference in white
blood cell count, leucopenia was more common
in patients with atypical pneumonia. Comparing
of chest radiographs showed that mixed
interstitial and patchy infiltrations were more
common in atypical pneumonia. All other
radiological findings were similar.

Table 2 Chest X-ray findings of atypical and unspecified pneumonia
Chest X-ray Atypical pneumonia (n=15) Unspecified pneumonia (n = 32) p Value

n (%) n (%)

Consolidation 3(20) 5(15.6) 0.71
Patchy infiltration 4(26.6) 16(50) 0.132
Interstitial infiltration 0(0.0) 0(0.0) -
Diffuse Infiltration 2(13.3) 0(0.0) 0.035
Lesions more than 1 lobe 3(20) 10(31.2) 0.422
Pleural effusion 1(6.6) 2(6.2) 0.952

Infections due to atypical pathogens
The rate of infection with atypical pathogens

among 47 patients was 32% (Table 3). All of these
patients had a 4-fold or greater rise in antibody
titers. The rates of current infections with M.
pneumoniae, Chlamydia spp. and L. pneumophila
were 14.9% (7 cases), 19% (9 cases) and 4.3% (2
cases) respectively of which 6.4% (3 cases)

were mixed infections (Table 3). Of the three
cases of mixed infections, 2 were concurrently
infected with C. pneumoniae and M. pneumoniae,
and 1 with C. pneumoniae and L. pneumophila.
All seven patients with M. pneumoniae had a 4-
fold or greater rise in antibody titers. Four out of
these seven positive patients also had positive
PCR assays. None of the Chlamydia and Legionella
infections had positive results on PCR or EIA.
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Of the 5 patients who needed treatment in
ICU, 2 had infections with atypical pathogens and
both were C. pneumoniae.

Of the 9 Chlamydia infection cases, 8 were
of the C. pneumoniae subtype, and 1 was C.
psittaci. There was no difference in clinical or ra
diologic presentation between the subtypes. The
C. psittaci positive case was lost to follow up
after completion of the study. 4 of the 9
Chlamydia cases had a 4-fold  rise in IgA titer,
1 had a 4-fold rise in IgG titer and 4 had a 4-fold
rise in both IgG and IgA titer (Table 4).

DISCUSSION
Results of this study carried out in 5

hospitals in Bangkok confirmed the importance
of atypical respiratory pathogens in the etiology
of CAP. This is consistent with data from
Wattanathum et al.5.

Diagnostic criteria of current infection with
atypical pathogen in this study were based on a
4-fold or greater rise in antibody titers between
paired acute and convalescent phase sera or
persistent high serum titers in both sera together
with the presence of Mycoplasma or Chlamydia
DNA in respiratory secretion or Legionella antigen
in urine. The rate of infections with atypical
pathogens in this study was 32% which all had
4-fold rising in antibody titers. In four cases,
Mycoplasma DNA was detected in respiratory
secretion and all also had 4-fold rising antibody
titers. Our study supports the efficacy of PCR
assays in the detection of DNA in respiratory
secretion (PCR assay) in the early diagnosis
of Mycoplasma pneumonia. Neither Chlamydia

Table 3 Rates of current infection with Mycoplasma pneumoniae, Chlamydia spp. and Legionella
pneumophila

Etiology Serology PCR + Serology PCR + Serology *Total
(4 folds rising) (4 folds rising) (sustained high titer)

Mycoplasma 3 4 0 7(14.9%)
Chlamydia 9 0 0 9(19.0%)
Legionella 2 0 0 2(4.3%)

**15(32%)
* Dual infections: Chlamydia + Mycoplasma 2 cases, Chlamydia + Legionella 1 case
** Total cases of atypical pneumonia

Table 4 Number of cases with Chlamydia
infection diagnosed with 4-fold rising of
lgG or lgA, or IgA with lgA antibodies.

Organism lgG. lgA. lgA. + lgA.
C.pneumoniae 1 4 3
C.psittaci 0 0 1
C.Trachomatis 0 0 0
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DNA in respiratory secretion or Legionella urine
antigen was detected in any cases, reflecting the
insensitivity of these tests for these two
pathogens in our study.

Serologic tests for Chlamydia infections in
CAP10, 11 in most previous studies measured IgG.
antibody, and currently Chlamydia IgA. antibody
is widely used to diagnose acute and chronic
Chlamydia infections especially in the studies of
coronary ar tery disease associated with
Chlamydia infection12-14. Our results showed
that all but one of the cases positive for
Chlamydia infection had measurable changes in
IgA antibody levels, compared to only 5 out of 9
cases which had measurable changes in IgG
levels. Therefore, in our study the measurement
of Chlamydia IgA antibody appears to be more
sensitive than IgG antibody. This does not
support the findings of Binnedsen et al7, who
compared the performance of Chlamydia IgG
and IgA ant ibodies and concluded that
Chlamydia IgG and IgA antibodies were equally
sensitive and specific. At present time, there is
no standardization of this Chlamydia IgA test, and
additional clinical correlation and further studies
have yet to be done.

Of 9 Chlamydia infect ions, 8 were
Chlamydia pneumoniae and 1 was Chlamydia
psittaci which could not be differentiated clinically
and radiologically. Unfortunately, this patient lost
to follow up after the completion of the study, so

no additional information about specific history re-
lated to C. psittaci infections6 could be
obtained.

Diagnostic criteria for atypical pneumonia in
some previous studies included high initial
antibody titers without 4-fold rising of the titers.
Using these additional criteria, the prevalence of
CAP caused by atypical respiratory pathogen in
this study will be much higher. Diagnostic criteria
and laboratory methods should be standardized
so that data are comparable.

CONCLUSION
The overall rate of infections with atypical

respiratory pathogen in CAP in this study was
32% of which 14.9% were M. pneumoniae, 19%
were Chlamydia spp. and 4.3% were L.
pneumophila with 6.4% were co-infection. PCR
assay may be useful for early diagnosis of M.
pneumoniae, while the C. pneumoniae and
Legionella antigen assays in urine are not
sensitive. Chlamydia IgA antibody may be more
sensitive than the current standard use of
Chlamydia IgG antibody measurement with MIF
for this atypical respiratory pathogen. The
specificity of the use of Chlamydial IgA detection
should be further studied. The significance of
positive serologic testing for atypical respiratory
pathogen should also be further studied by
correlation with clinical courses and response to
specific antibiotic treatment.
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∫∑§—¥¬àÕ:
∫∑π”

°“√„™â¬“À√◊Õ “√‡§¡’‡æ ◊ËÕ√ —°…“Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬¢ÕßºŸâªÉ«¬∑’Ë¡’πÈ”„π‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥®“°¡–‡√ Áß‚¥¬°“√
ºπ ÷°ªî¥‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥ (pleurodesis) ªí®®ÿ∫—π¡’¢âÕ¡Ÿ≈ª√–  ‘∑∏‘¿“æ¢Õß°“√„™â Povidone-iodine „π°“√∑”
ºπ÷°ªî¥‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥‡æ‘Ë¡¢÷Èπ

«—µ∂ÿª√– ß§å
‡æ ◊ËÕª√–‡¡‘πª√–  ‘∑∏‘¿“æ·≈–§«“¡ª≈Õ¥¿—¬¢Õß Povidone-iodine „π°“√∑”ºπ÷°ªî¥‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥

·≈–‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈¬âÕπÀ≈—ß°—∫ª√– ‘∑∏‘¿“æ¢Õß¬“ tetracycline

«‘∏’°“√»÷°…“
»÷°…“‡™‘ßæ√√≥π“ª√–  ‘∑∏‘¿“æ¢Õß Povidone - iodine „π°“√ªî¥ºπ÷°‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥ºŸâªÉ«¬¡’πÈ”„π

‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥®“°¡–‡√Áß µ—Èß·µà 1 æƒ…¿“§¡ æ.». 2546 ∂ ÷ß 31 µÿ≈“§¡ æ.». 2547 ‚¥¬°“√„™â¬“ 10% Povi
done - iodine 20 ¡‘≈≈‘≈‘µ√ º ¡°—∫ normal saline 80 ¡‘≈≈‘≈‘µ√ ‡¢â“‰ª„π‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥ºà“π∑“ß∑àÕ√–∫“¬
∑√«ßÕ° ·≈–ª√–‡¡‘πª√–  ‘∑∏ ‘¿“æ¢Õß¬“∑ ’Ë 1 ‡¥ ◊ÕπÀ≈ —ß°“√√ —°…“ ·≈–‡°Á∫¢âÕ¡Ÿ≈¬âÕπÀ≈ —ß‡æ ◊ËÕª√–‡¡‘π
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ª√– ‘∑∏ ‘¿“æ¢Õß°“√√—°…“ºŸâªÉ«¬≈—°…≥–‡¥’¬«°—π¥â«¬¬“ tetracycline µ—Èß·µà 1 ¡°√“§¡ æ.». 2544 - 31 ∏—π«“§¡
æ.». 2545

º≈°“√»÷°…“
ºŸâªÉ«¬ 20 √“¬‡¢â“‡°≥±å«‘π‘®©—¬‡æ ◊ËÕ√—°…“‚¥¬°“√∑”ºπ ÷°ªî¥‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥·∫∫ prospective §—¥

ºŸâªÉ«¬ÕÕ° 9 √“¬ ‡π◊ËÕß®“°‡  ’¬™’«‘µ 4 √“¬√–À«à“ß°“√√—°…“°àÕπ®–∑”ºπ÷°ªî¥‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥ ºŸâªÉ«¬ 2 √“¬
¡’ “√πÈ”‡¬◊ËÕÀÿâ¡ªÕ¥πâÕ¬ 1 √“¬‡ªìπ¡–‡√ÁßªÕ¥™π‘¥‡´≈≈å‡≈Á° ‰¡àµ‘¥µ“¡°“√√ —°…“·≈–ºà“µ—¥‡æ ◊ËÕªî¥ºπ ÷°‚æ√ß
‡¬◊ËÕÀÿâ¡ªÕ¥Õ¬à“ß≈– 1 √“¬ Õ“¬ÿ‡©≈’Ë¬ 66 + 12 ªï  à«π„À≠à‡ªìπ¡–‡√Áß™π‘¥ adenocarcinoma (6 „π 11 √“¬)
ª√– ∫º≈ ”‡√Á®„π°“√∑”ºπ÷°ªî¥‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥¥â«¬ Povidone-iodine 9 „π 11 √“¬ (√ âÕ¬≈– 81.8) ¡’º≈
·∑√°´âÕπ®“°°“√µ‘¥‡™◊ÈÕ 1 √“¬ ºŸâªÉ«¬¡’Õ“°“√ª«¥‡≈Á°πâÕ¬ ¡’ºŸâªÉ«¬°≈ÿà¡∑ ’Ë√—°…“¥â«¬¬“ tetracycline 11 √“¬
∑ —ÈßÀ¡¥‡ªìπ¡–‡√ Áß™π ‘¥ adenocarcinoma ª√– ∫º≈ ”‡√ Á®„π°“√∑”ºπ÷°ªî¥‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥ 6 „π 11 √“¬
(√âÕ¬≈– 54.5) ‡¡ ◊ËÕ‡ª√ ’¬∫‡∑ ’¬∫º≈ ”‡√ Á®„π°“√∑”ºπ ÷°ªî¥‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥√–À«à“ß Povidone-iodine ·≈–
tetracycline æ∫«à“‰¡à¡’π—¬ ”§—≠∑“ß ∂ ‘µ‘ (p = 0.36)

 √ ÿª
°“√„™â Povidone-iodine ‡æ◊ËÕ∑”ºπ÷°ªî¥‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥ª√– ∫º≈ ”‡√ Á®  Ÿß ¡’§«“¡ª≈Õ¥¿—¬·≈–

¡’º≈¢â“ß‡§’¬ßπ âÕ¬ ·µà°“√»÷°…“π’È¡’ª√–™“°√∑’Ë»÷°…“®”π«ππâÕ¬ ¥—ßπ—Èπ§«√®–¡’°“√»÷°…“µàÕ‡π◊ËÕßµàÕ‰ª

Abstract: Juthong S*, Chantajitprecha D*, Ritthirak W* and Thammakampee K*. Efficacy of
Povidone- Iodine and Tetracycline for pleurodesis in malignant pleural effusion, historical comparative
study. Thai J Tuberc Chest Dis Crit Car 2006;27:113-121.

* Division of Respiratory Medicine, Department of Medicine, Faculty of Medicine, Prince of Songkla
University, Songkhla, 90110, Thailand

Objective: To study the efficacy and safety of Povidone-iodine for the use in pleurodesis in
malignant pleural effusion compared with tetracycline.

Method: This is a prospective study in the use of Povidone-iodine for pleurodesis in malignant
pleural effusion from May 1, 2003 to October 31,2004 using a sample of 20 patients in Songklanagarind
Hospital, Songkhla,Thailand. A mixture of 20 ml of 10% Povidone-iodine and 80 ml normal saline
solution was infused through a tube thoracostomy and then left in the pleural cavity for two
hours. The efficacy of Povidone-iodine for pleurodesis was evaluate four weeks after the procedure
and compared with the known efficacy of tetracycline in the same procedure. Comparison was
made from the results of a retrospective study of tetracycline for pleurodesis between January 1,
2001 to December 31, 2002.
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Results: Twenty patients were considered as candidates in this prospective study. Nine patients
were excluded for the following reasons; four patients died before pleurodesis, two patients had
non-massive pleural effusion, one patient had small cell carcinoma, one patient lost to the
follow-up and one patient underwent surgical pleurodesis. Eleven patients were analyzed, with a
mean age (+SEM) 66 + 12 years. The most common causes of malignant pleural effusion were
adenocarcinoma (six patients). A complete response, with no reaccumulation of fluid during
follow-up, was seen in nine patients (81.8%). Minimal pleuritic chest pain was experienced,
one patient had a wound infection, and Povidone-iodine was safe for pleurodesis. In the
comparative study 11 patients were included from a retrospective study of tetracycline for
pleurodesis. All of those patients were adenocarcinoma. A complete response was obtained from
six patients (54.5%). We found no significant difference for the efficacy of Povidone-iodine for
pleurodesis when compared with tetracycline (p=0.36).

Conclusion: We conclude from the study that Povidone-iodine is an effective, safe, readily available
and useful for pleurodesis in malignant pleural effusion.

∫∑π”
ºŸâªÉ«¬∑’Ë¡’πÈ”„π‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥®“°‚√§¡–‡√ Áß

(malignant pleural effusion)  “‡Àµÿ à«π„À≠à‡°‘¥®“°
¡–‡√ÁßªÕ¥ √Õß≈ß¡“§◊Õ¡–‡√Áß‡µâ“π¡ ¡–‡√ÁßµàÕ¡πÈ”
‡À≈◊Õß1 À≈—°°“√√ —°…“ºŸâªÉ«¬∑’Ë¡’πÈ”„π‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥
®“°‚√§¡–‡√ Áß §◊Õ√ —°…“·∫∫ª√–§—∫ª√–§Õß ‡æ ◊ËÕ
∫√√‡∑“·≈–√—°…“Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬1 °“√ºπ÷°ªî¥‚æ√ß
‡¬◊ËÕÀÿâ¡ªÕ¥‚¥¬„™â¬“À√◊Õ “√‡§¡’ (medical pleurodesis)
‡ªìπ«‘∏ ’°“√√ —°…“∑ ’Ë¥’∑’Ë  ÿ¥·≈–¡’ª√–  ‘∑∏‘¿“æ  Ÿß ÿ¥ ‡æ◊ËÕ
√—°…“Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬1-2, 4-7 ¬“·≈– “√‡§¡’∑’Ëπ‘¬¡„™â
°—π¡“° ”À√—∫∑”ºπ÷°ªî¥‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥‰¥â·°à talc,
tetracycline ·≈– bleomycin8-9 „πª√–‡∑»‰∑¬π‘¬¡„™â
¬“ tetracycline „π°“√∑”ºπ ÷°ªî¥‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥
æ∫«à“¡’ª√– ‘∑∏‘¿“æ„π°“√∑”ºπ ÷°ªî¥‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥
ª√–¡“≥√âÕ¬≈– 67 ¢âÕ¥’¢Õß¬“ tetracycline §◊Õ
 “¡“√∂À“·≈–‡µ√’¬¡¬“‰¥âßà“¬ ¡’√“§“‰¡à·æß ·µàµâÕß
‡µ√’¬¡¬“∑’ËÀâÕßª≈Õ¥‡™◊ÈÕ ¡’º≈¢â“ß‡§’¬ßπâÕ¬  à«π„À≠à

ºŸâªÉ«¬¡’Õ“°“√ª«¥À≈ —ß°“√∑”ºπ ÷°ªî¥‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥
·µà¡’∫“ß√“¬ß“π°“√»÷°…“æ∫«à“ºŸâªÉ«¬¡’Õ“°“√ª«¥¡“°
®πµâÕßÀ¬ÿ¥°“√»÷°…“13

ªí®®ÿ∫ —π¡’§«“¡æ¬“¬“¡∑’ËÀ“ “√‡§¡’À√◊Õ¬“‡æ◊ËÕ„™â
∑”ºπ÷°ªî¥‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥‰¥âÕ¬à“ß¡’ª√– ‘∑∏ ‘¿“æ
√“§“∂Ÿ° À“„™â ‰¥âßà“¬ ·≈–º≈¢â“ß‡§’¬ßπâÕ¬ ¡’√“¬ß“π
°“√π”¬“¶à“‡™◊ÈÕ Povidone-iodine ∑’Ë¡’„™â·æ√àÀ≈“¬
„π™’«‘µª√–®”«—π æ∫«à“¡’ª√– ‘∑∏‘¿“æ„π°“√∑”ºπ ÷°ªî¥
‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥ √ âÕ¬≈– 9614 ´÷Ëß‡ªìπ√“¬ß“π¢Õß¬“
∑’Ë¡’ª√–  ‘∑∏‘¿“æ  Ÿß ÿ¥„πªí®®ÿ∫—π ¬“π ’È¡’¢âÕ¥’§◊Õ À“‰¥âßà“¬
√“§“∂Ÿ° ¡’º≈¢â“ß‡§’¬ßπâÕ¬ ·≈–¡’ª√– ‘∑∏‘¿“æ¥’ ·µà¡’
√“¬ß“π°“√»÷°…“‡æ’¬ß 3 √“¬ß“π ·≈–¬—ß¡’®”π«π
ºŸâªÉ«¬π âÕ¬14-16 ®“°°“√»÷°…“¢Õß Olivares-Torres
·≈–§≥–14  æ∫«à“ Povidone - iodine ¡’ª√– ‘∑∏‘¿“æ¥’
(√âÕ¬≈– 96) ®“°®”π«πºŸâªÉ«¬ 52 √“¬ ·µàºŸâªÉ«¬ à«π
„À≠à (√âÕ¬≈– 77) ∑”ºπ÷°ªî¥‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥‚¥¬„ à¬“
‡¢â“‰ª„π‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥¥â«¬«‘∏’ thoracoscopy ¡’
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ºŸâªÉ«¬  à«ππ âÕ¬ (√ âÕ¬≈– 23) ∑ ’Ë∑”ºπ ÷°ªî¥‚æ√ß‡¬ ◊ËÕÀÿâ¡
ªÕ¥‚¥¬„ à¬“∑“ß∑àÕ√–∫“¬∑√«ßÕ° (chest tube) „π
ª√–‡∑»‰∑¬ Õ¿‘™“µ‘·≈–æŸπ‡°…¡16 √“¬ß“π°“√»÷°…“
ºŸâªÉ«¬ 12 √“¬ ∑”ºπ÷°ªî¥‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥‚¥¬„™â
Povidone-iodine ‰¥âº≈¥’ √âÕ¬≈– 83 ¡’º≈¢â“ß‡§’¬ßπâÕ¬
·µà°“√»÷°…“π’È „™â¬“ 10% Povidone-iodine ª√ ‘¡“≥
20 ¡‘≈≈‘≈ ‘µ√ „π normal saline 30 ¡‘≈≈‘≈‘µ√ „ à‡¢â“‰ª
„π‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥ ‚¥¬∑” È́”‡ªìπ‡«≈“ 3 «—π

‡π◊ËÕß®“°„π‚√ßæ¬“∫“≈ ß¢≈“π§√ ‘π∑√å æ∫ºŸâªÉ«¬
¡’πÈ”„π‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥®“°‚√§¡–‡√Áß ‰¥â∫ àÕ¬ ·µà¬—ß¡’
¢âÕ¡Ÿ≈°“√»÷°…“∑’Ëπ” Povidone-iodine „™â∑”ºπ÷°ªî¥
‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥ºà“π∑“ß chest tube ¬—ß¡’πâÕ¬ ¥—ßπ —Èπ®÷ß
¡’°“√»÷°…“·∫∫ prospective ‡æ ◊ËÕª√–‡¡‘πª√– ‘∑∏‘¿“æ
¢Õß Povidone-iodine „π°“√∑”ºπ ÷°ªî¥‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥
·≈–‡ª√ ’¬∫‡∑ ’¬∫°—∫¢âÕ¡Ÿ≈¬âÕπÀ≈ —ß°—∫ª√–  ‘∑∏‘¿“æ¢Õß
¬“ tetracycline

µ“√“ß∑’Ë 1 · ¥ß™π‘¥¢Õß¡–‡√Áß∑’Ë·æ√à°√–®“¬∑’Ë‡¬◊ËÕÀÿâ¡ªÕ¥
™π‘¥ (Cell type) ®”π«πºŸâªÉ«¬∑’Ë„™â¬“ (§π)

Povidone iodine Tetracycline
Adenocarcinoma 6 11
Non-small cell carcinoma 2 0
Squamous cell carcinoma 1 0
Poorly differentiated carcinoma 1 0
Anaplastic large cell carcinoma 1 0

«‘∏’°“√»÷°…“
Study Design

‡ªìπ°“√»÷°…“·∫∫ comparative prospective
study with historical control ª√–  ‘∑∏‘¿“æ¢Õß¬“
Povidone-iodine „π°“√∑”ºπ ÷°ªî¥‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥
‡æ◊ËÕ√—°…“ºŸâªÉ«¬∑ ’Ë¡’πÈ”„π‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥®“°¡–‡√ Áß
∑’Ë¡“√—∫°“√√—°…“„π·ºπ°Õ“¬ÿ√°√√¡ºŸâªÉ«¬„π µ—Èß·µà
1 æƒ…¿“§¡ 2546 ∂ ÷ß 31 µÿ≈“§¡ 2547 ºŸâªÉ«¬∑ÿ°§π
≈ß≈“¬¡◊Õ™◊ËÕ¬‘π¬Õ¡°àÕπ∑’Ë®–‡¢â“√ à«¡°“√»÷°…“ ·≈–
ª√–‡¡‘πª√– ‘∑∏ ‘¿“æ°“√√—°…“¢Õß¬“ Povidone-iodine
‚¥¬„™âÕ“°“√∑“ß§≈‘π ‘°·≈–¿“æ√ —ß ’∑√«ßÕ° ‡¡ ◊ËÕ§√∫ 4
 —ª¥“ÀåÀ≈—ß®“°°“√√—°…“ ·≈–‡°Á∫¢âÕ¡Ÿ≈¬âÕπÀ≈—ß‡æ◊ËÕ¥Ÿ
ª√– ‘∑∏‘¿“æ¢Õß°“√√—°…“ºŸâªÉ«¬≈—°…≥–‡¥’¬«°—π¥â«¬¬“
tetracycline ‚¥¬√«∫√«¡ºŸâªÉ«¬∑’Ë¡“√—∫°“√√ —°…“µ—Èß·µà
1 ¡°√“§¡ 2544 - 31 ∏ —π«“§¡ 2545 °“√»÷°…“π’È ‰¥â
√—∫°“√√ —∫√Õß¥â“π®√ ‘¬∏√√¡®“°§≥–·æ∑¬»“ µ√ å

¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å

°“√§—¥‡≈◊Õ°ºŸâªÉ«¬
ºŸâ ªÉ «¬∑ ’Ë ¡’ ‡ °≥±å„π°“√»÷°…“∑ —È ß°≈ ÿà ¡∑’Ë „™â¬“

Povidone-iodine ·≈– tetracycline ‰¥â·°à 1) Õ“¬ÿ¡“°
°«à“ 18 ªï 2) ¡’malignant pleural effusion ‚¥¬µ√«®
πÈ”„π™àÕß‡¬◊ËÕÀÿâ¡ªÕ¥æ∫‡´≈≈å¡–‡√Áß (positive pleural
fluid cytology) À√◊Õµ—¥™‘Èπ‡π◊ÈÕ‡¬ ◊ËÕÀÿâ¡ªÕ¥æ∫‡´≈≈ å¡–‡√ Áß
(closed pleural biopsy:positive for malignancy)
3) ¡’Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬®“°πÈ”„π‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥ª√‘¡“≥
¡“° (large to massive pleural effusion) ‚¥¬
æ‘®“√≥“®“°Õ“°“√∑’ËºŸâªÉ«¬¥’¢÷Èπ¿“¬À≈—ß®“°√–∫“¬πÈ”
„π‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥ÕÕ° 4) ªÕ¥¢¬“¬µ—«‡µÁ¡∑’Ë¿“¬À≈ —ß
®“°√–∫“¬π È”„π‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥ÕÕ° 5)  ¿“æ∑ —Ë«‰ª
¢ÕßºŸâªÉ«¬¥’ ¡’ expected survival ¡“°°«à“ 3 ‡¥ ◊Õπ
·≈– “¡“√∂µ‘¥µ“¡°“√√—°…“®π§√∫ 1 ‡¥◊Õπ‰¥â
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ºŸâªÉ«¬®–∂ Ÿ°§—¥°√ÕßÕÕ° ‡¡◊ËÕ 1) ¡’ª√–«—µ‘·æâÕ“À“√∑–‡≈
·æâ iodine À√◊Õ·æâ¬“ tetracycline 2) ºŸâªÉ«¬¡–‡√Áß™π‘¥
lymphoma À√◊Õ¡–‡√ Áß‡µâ“π¡À√◊Õ™π‘¥ small cell
carcinoma ∑ ’Ë “¡“√∂„Àâ¬“‡§¡’∫”∫—¥À√◊Õ©“¬· ß‰¥â
3) ¡’ ¢âÕÀâ“¡ „π°“√∑”∑”ºπ÷°ªî¥‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥
‡™àπ °“√µ‘¥‡™◊ÈÕ„π‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥, ¡’ªí≠À“‡≈◊Õ¥ÕÕ°
º‘¥ª°µ‘ 4) ºŸâªÉ«¬‰¥â√ —∫¬“ corticosteroid °àÕπ°“√
»÷°…“ 2   —ª¥“Àå 5) ºŸâªÉ«¬∑ ’Ë‡§¬ºà“µ—¥À√◊Õ„  à chest
tube °àÕπ°“√»÷°…“

§”®”°—¥§«“¡ (Definition) ·≈–
Diagnostic criteria

1. malignant pleural effusion §◊ÕºŸâªÉ«¬∑’Ë¡’
¡–‡√ Áß·æ√ à°√–®“¬¡“∑ ’Ë‡¬◊ËÕÀÿâ¡ªÕ¥ ‚¥¬°“√µ√«®π È”„π
™àÕß‡¬ ◊ÈÕÀÿâ¡ªÕ¥æ∫‡´≈≈å¡–‡√Áß ( pleural fluid cytology:
positive) À√◊Õµ—¥™‘Èπ‡π◊ÈÕ‡¬ ◊ÈÕÀÿâ¡ªÕ¥æ∫‡´≈≈ å¡–‡√ Áß
(closed pleural biopsy : positive for malignancy)

2. ª√– ‘∑∏ ‘¿“æ (efficacy) ¢Õß°“√∑”ºπ÷°ªî¥
‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥ ®–„™âÀ≈—°‡°≥±å¢Õß American Thoracic
Society 200017 ‚¥¬ª√–‡¡‘π°“√∑”ºπ ÷°ªî¥‚æ√ß‡¬ ◊ËÕ
Àÿâ¡ªÕ¥∑ ’Ë ‰¥âº≈ §◊Õ

2.1 ‰¥âº≈‡µÁ¡∑ ’Ë (complete success) ºŸâªÉ«¬
‰¡à¡’Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬‡π◊ËÕß®“°pleural effusion „π
√–¬–¬“« (long term relief of dyspnea) ·≈–‰¡à¡’
°“√‡°‘¥°≈—∫´È” ¢Õßpleural fluid (recurrent of
pleural effusion) ®“°¿“æ√—ß ’ªÕ¥ µ≈Õ¥‰ª®π°√–∑ —Ëß
‡ ’¬™’«‘µ

2.2 ‰¥âº≈‡≈Á°πâÕ¬ (partial success) Õ“°“√
ÀÕ∫‡Àπ◊ËÕ¬¢ÕßºŸâªÉ«¬∑’Ë¡’ “‡Àµÿ®“° pleural effusion ¡’
Õ“°“√¥’¢÷Èπ ·≈–°“√‡°‘¥´È”¢Õß pleural fluid ª√ ‘¡“≥
‡≈Á°πâÕ¬ ‚¥¬∑’Ëª√ ‘¡“≥ pleural fluid πâÕ¬°«à“ 50%
¢Õßª√‘¡“≥ pleural fluid °àÕπ∑’Ë®–∑” pleurodesis „π

™à«ß 30 «—πÀ≈—ß®“°°“√√—°…“ °“√∑” pleurodesis

2.3 ‰¡à‰¥âº≈ (failed pleurodesis) ∂â“ºŸâªÉ«¬¡’
Õ“°“√ÀÕ∫‡Àπ◊Ë Õ¬‡π◊Ë Õß®“°¡’ª√‘ ¡“≥ pleural
effusion ª√‘¡“≥¡“° À≈—ß®“°∑” pleurodesis ·≈–‰¡à
‡¢â“À≈—°‡°≥±å¢âÕ 2.1 ·≈–¢âÕ 2.2

ºŸâ«‘®—¬®–ª√–‡¡‘π«à“ª√– ∫º≈ ”‡√ Á®¢Õß°“√∑”
ºπ÷°ªî¥‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥‡¡ ◊ËÕºŸâªÉ«¬¡’ complete À√◊Õ
partial success À≈—ß®“°°“√∑”ºπ÷°ªî¥‚æ√ß‡¬◊ËÕÀÿâ¡
ªÕ¥‚¥¬ª√–‡¡‘πÀ≈—ß®“°°“√∑”ºπ ÷°ªî¥‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥
‡¥◊Õπ∑’Ë 1

3. Õ“°“√‡Àπ◊ËÕ¬ æ‘®“√≥“®“° ECOG score ¥—ßπ ’È
0 ‰¡à¡’Õ“°“√
1 ‡Àπ◊ËÕ¬‡≈Á°πâÕ¬ ‰¡àµâÕß√—∫°“√√—°…“
2 ‡Àπ◊ËÕ¬ µâÕß√—∫°“√√ —°…“
3 ∑ÿææ≈¿“æ·µà¬—ß‡§≈◊ËÕπ‰À«‰¥â¡“°°«à“

50% µàÕ«—π
4 ∑ÿææ≈¿“æ ‡§≈◊ËÕπ‰À«‰¥âπâÕ¬°«à“ 50%

µàÕ«—π

«‘∏’°“√∑”ºπ÷°ªî¥‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥
(pleurodesis)

‡¡◊ËÕºŸâªÉ«¬∑’Ë ‰¥â√—∫°“√«‘π‘®©—¬ malignant pleural
effusion ·≈–‰¥â√—∫°“√√—°…“¥â«¬«‘∏’°“√∑”ºπ÷°ªî¥‚æ√ß
‡¬◊ËÕÀÿâ¡ªÕ¥ ºŸâªÉ«¬®–‰¥â√ —∫°“√„ à chest tube ·∫∫∑”
¢â“ß‡µ’¬ß ¥â«¬«‘∏’¡“µ√∞“π‚¥¬·æ∑¬å„™â∑ÿπÀ√◊Õ·æ∑¬å
ª√–®”∫ â“π À≈ —ß®“°©’¥¬“™“‡©æ“–∑ ’Ë  „ à∑àÕ√–∫“¬¢π“¥
28 F µ√ß∫√‘‡«≥ intercostal space ∑’Ë 5 À√◊Õ 6 ∫√‘‡«≥
midclavicular line ‚¥¬„Àâª≈“¬∑àÕ‡∫’Ë¬ß≈ß¥â“π≈à“ß
¥â“π°√–∫—ß≈¡ §àÕ¬Ê ª≈àÕ¬„Àâ√–∫“¬ pleural fluid ‰¡à
‡°‘π«—π≈– 1,000 ¡‘≈≈‘≈‘µ√‡æ◊ËÕªÑÕß°—π re-expansion
pulmonary edema µàÕ∑àÕ°—∫ thoracic suction „™â
·√ß¥—π≈∫ 20 ‡´πµ‘‡¡µ√π È” ¥Ÿ¥ pleural fluid ÕÕ°
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®πÀ¡¥ À√◊Õ¡’ª√‘¡“≥ pleural fluid ÕÕ°¡“πâÕ¬°«à“
150 ¡‘≈≈‘≈‘µ√µàÕ«—π ∑—Èßπ’È‡æ◊ËÕ„ÀâªÕ¥¢¬“¬ (complete
lung expansion) ºŸâ«‘®—¬®–µ√«® Õ∫°“√¢¬“¬µ—«¢Õß
ªÕ¥·≈–µ”·Àπàß¢Õßª≈“¬∑àÕ chest tube ¥â«¬¿“æ
√—ß ’ªÕ¥∑ ÿ°§√ —Èß°àÕπ∑ ’Ë„  à¬“

À≈ —ß®“°π—Èπ„ à¬“·°âª«¥ 1% lidocain 15 ¡‘≈≈‘≈ ‘µ√
º ¡°—∫ normal saline 35 ¡‘≈≈‘≈‘µ√ ‡¢â“‰ª„π‚æ√ß‡¬◊ËÕ
Àÿâ¡ªÕ¥ Àπ’∫ “¬¬“ß‰«â 5 π“∑ ’ª≈àÕ¬ÕÕ°·≈â«µ“¡¥â«¬
10% Povidone Iodine (Betadine, Mundiphama
B.V., The Netherlands) ª√ ‘¡“≥ 20 ¡‘≈≈‘≈‘µ√ ∑’Ëº ¡
°—∫ normal saline 80 ¡‘≈≈‘≈‘µ√ Àπ’∫ “¬√–∫“¬‰«â
1 ™—Ë«‚¡ß‚¥¬„ÀâºŸâªÉ«¬πÕπµ“¡ ∫“¬‰¡àµâÕßµ–·§ßµ—«
À≈—ß®“°π—Èπª≈àÕ¬ÕÕ°·≈–µàÕ°—∫ thoracic suction „™â
·√ß¥—π≈∫ 20 ‡´πµ‘‡¡µ√π È” „Àâ‡Õ“ “¬√–∫“¬ÕÕ°
‡¡◊ËÕ pleural fluid ÕÕ°πâÕ¬°«à“ 150 ¡‘≈≈‘≈‘µ√µàÕ«—π

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
π”‡ πÕ¢âÕ¡Ÿ≈‚¥¬°“√æ√√≥“·≈–„™â§à“‡©≈’Ë¬ ·≈–

„™â Fischerûs exact test ‡ª√ ’¬∫‡∑’¬∫¢âÕ¡Ÿ≈∑—Èß 2 °≈ÿà¡
‚¥¬∂◊Õ«à“¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡ ◊ËÕ§à“ —¡ª√– ‘∑∏‘Ïπ âÕ¬°«à“
À√◊Õ‡∑à“°—∫ 0.05 (p < 0.05)

º≈°“√»÷°…“
º≈°“√»÷°…“·∫∫ prospective

ºŸâªÉ«¬¡–‡√Á ß·æ√à °√–®“¬∑’Ë ‚æ√ß‡¬◊Ë ÕÀÿâ¡ªÕ¥
(malignant pleural effusion) ∑ ’Ë‡¢â“‡°≥±å°“√»÷°…“·∫∫
prospective µ—Èß·µà«—π∑’Ë 1 æƒ…¿“§¡ æ.». 2546 - 31
µÿ≈“§¡ æ.». 2547 √«¡∑ —Èß ‘Èπ 20 √“¬ ∂ Ÿ°§—¥ÕÕ°
9 √“¬‡π◊ËÕß®“°ºŸâªÉ«¬‡  ’¬™’«‘µ °àÕπ‰¥â√—∫°“√√ —°…“¥â«¬
«‘∏’ pleurodesis 4 √“¬, ºŸâªÉ«¬¡–‡√ ÁßªÕ¥™π‘¥‡´≈≈å‡≈Á°
1 √“¬, ‰¡à ‰¥â¡“µ‘¥µ“¡°“√√ —°…“ 1 √“¬ ·≈–ºŸâªÉ«¬
‰¥â√—∫°“√ºà“µ—¥‡æ◊ËÕªî¥ºπ ÷°‚æ√ß‡¬ ◊ ËÕÀÿâ¡ªÕ¥ 1 √“¬
ºŸâªÉ«¬∑ ÿ°√“¬‰¥â≈ß≈“¬¡ ◊Õ™◊ËÕ¬‘π¬Õ¡°àÕπ‡¢â“√à«¡‚§√ß°“√

π”¢âÕ¡Ÿ≈ºŸâªÉ«¬¡“«‘‡§√“–Àå„π°“√»÷°…“π’È °≈ÿà¡„™â¬“
Povidone-iodine ®”π«π 11 √“¬ ¡’§à“‡©≈’Ë¬Õ“¬ÿ 66 + 12
ªï ‡æ»™“¬ 8 √“¬ À≠ ‘ß 3 √“¬ ∑ ÿ°√“¬‰¥â√—∫°“√¬◊π¬—π
‡ªìππÈ”„π‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥®“°¡–‡√Áß ®“°º≈µ√«®™‘Èπ‡π◊ÈÕ
®“°‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥ À√◊Õ®“°π È”„π‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥æ∫
‡´≈≈å¡–‡√ Áß ™π‘¥¢Õß¡–‡√Áß¥—ß· ¥ß„πµ“√“ß∑’Ë 1
ºŸâªÉ«¬∑ ÿ°√“¬¡’ª√‘¡“≥ “√π È”‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥ª√ ‘¡“≥
¡“° (large to massive pleural effusion)·≈–¡’
Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬¡“°®“°ª√ ‘¡“≥ “√π È”¥—ß°≈à“«

Õ“°“√ ”§—≠¢ÕßºŸâªÉ«¬∑’Ë¡“æ∫·æ∑¬å§◊Õ ÀÕ∫
‡Àπ◊ËÕ¬ ‚¥¬§‘¥‡ªìπ§–·ππ§à“‡©≈’Ë¬¢ÕßÕ“°“√ÀÕ∫
‡Àπ◊ËÕ¬µ“¡ ECOG °àÕπ‡√‘Ë¡√ —°…“‡ªìπ 3.4 (2-4)
§–·ππ Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬¢ÕßºŸâªÉ«¬¥’¢÷ÈπÕ¬à“ß™—¥‡®π
À≈—ß°“√∑” pleurodesis ¥â«¬¬“ Povidone iodine
‚¥¬¡’§–·ππ§à“‡©≈’Ë¬¢ÕßÕ“°“√ÀÕ∫‡Àπ◊ËÕ¬µ“¡ ECOG
À≈—ß√—°…“ 1.3 (0-4) ºŸâªÉ«¬∑ ÿ°§π‰¥â√—∫°“√„  à “¬
√–∫“¬∑“ß∑√«ßÕ° ‚¥¬¡’√–¬–‡«≈“„  à “¬√–∫“¬®π∂ ÷ß
«—π∑’Ë „  à¬“ Povidone-iodine ‡ªìπ‡«≈“‡©≈’Ë¬ 5.5 «—π
(2-9 «—π) ¡’º≈·∑√°´âÕπ√–À«à“ß„  à “¬√–∫“¬ 1 §π
§◊Õ ·º≈µ‘¥‡™◊ÈÕ √—°…“‚¥¬„™â¬“ªØ‘™’«π–™π‘¥√—∫
ª√–∑“π·≈–Õ“°“√À“¬‡ªìπª°µ‘À≈—ß‰¥â√—∫°“√√—°…“
º≈°“√µ√«®∑“ßÀâÕßªØ‘∫ —µ‘°“√¢Õß pleural fluid ∑ ’Ë
 ”§—≠§◊Õ §à“‡©≈’Ë¬¢Õß pH ‡∑ à“°—∫ 7.37 (7.02-8.50)
√–¥—∫πÈ”µ“≈ 69.1 (1-124) ¡‘≈≈ ‘°√—¡‡ªÕ√å‡´Áπµå √–¥—∫
lactate dehydrogenase (LDH) ‡∑à“°—∫ 1,217
(376-2757) U/L

°“√µ‘¥µ“¡°“√√ —°…“∑“ß§≈ ‘π‘°·≈–¿“æ√ —ß ’ªÕ¥
∑’Ë 4  —ª¥“ÀåÀ≈—ß®“°∑” pleurodesis ¥â«¬¬“ Povidone
iodine æ∫«à“ºŸâªÉ«¬ª√– ∫º≈ ”‡√ Á®®”π«π 9 „π 11 √“¬
§‘¥‡ªìπ√âÕ¬≈– 81.8 ·≈–µ‘¥µ“¡Õ“°“√ºŸâªÉ«¬À≈ —ß∑”
pleurodesis ®”π«π 10 √“¬ √–¬–‡«≈“‡©≈ ’Ë¬ 4 + 2
‡¥◊Õπ (1-10 ‡¥◊Õπ) æ∫«à“ºŸâªÉ«¬ 7 „π 10 √“¬ ‰¡à¡’
 “√πÈ”„π‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥‡°‘¥¢÷Èπ„À¡à„π√–À«à“ßµ‘¥µ“¡
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°“√√ —°…“  ¡’ºŸâªÉ«¬ 1 √“¬∑ ’Ë¬—ß¡’™’«‘µ¢≥–  ‘Èπ  ÿ¥°“√»÷°…“
ºŸâªÉ«¬ 2 √“¬¡’πÈ”„π‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥‡æ‘Ë¡¡“°¢÷Èπ‡¥◊Õπ∑’Ë
4 ·≈–‡¥◊Õπ∑’Ë 5 µ“¡≈”¥—∫ ·µà‰¡à®”‡ªìπµâÕß‡®“–¥Ÿ¥
 “√πÈ”ÕÕ° ºŸâªÉ«¬∑” pleurodesis ‰¡àª√– ∫º≈ ”‡√Á®
¡’®”π«π 2 √“¬ (√âÕ¬≈– 18.2) ‚¥¬∑’ËºŸâªÉ«¬ 1 √“¬ µâÕß
∑” pleurodesis §√—È ß∑’Ë Õß¿“¬À≈— ß®“°°“√∑”
pleurodesis §√ —Èß·√° 1 ‡¥◊Õπ ·≈– 1 √“¬ µâÕß‡®“–
¥Ÿ¥πÈ”®“°‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥ÕÕ° º≈¢â“ß‡§’¬ß®“°°“√∑”
pleurodesis ºŸâªÉ«¬¡’Õ“°“√ª«¥∑’Ë∫√‘‡«≥∑√«ßÕ°‡≈Á°
πâÕ¬·≈–Õ“°“√¥’¢÷ÈπÀ≈—ß®“°√ —∫ª√–∑“π¬“·°âª«¥™π ‘¥
æ“√“‡´µ“¡Õ≈ ·≈–‰¡à¡’º≈¢â“ß‡§’¬ßÕ ◊Ëπ Ê À≈—ß®“°°“√
∑” pleurodesis ¥â«¬¬“ Povidone iodine

º≈°“√»÷°…“¬âÕπÀ≈—ß ºŸâªÉ«¬‰¥â√—∫°“√∑”
pleurodesis ¥â«¬¬“ tetracycline

ºŸâªÉ«¬¡–‡√Áß·æ√à°√–®“¬∑’Ë ‚æ√ß‡¬ ◊ËÕÀÿâ¡ªÕ¥∑ ’Ë‡¢â“
‡°≥±å°“√»÷°…“ ·≈–‰¥â√—∫°“√√ — °…“‚¥¬°“√∑”
pleurodesis ¥â«¬¬“ tetracycline „π√–À«à“ß«—π∑ ’Ë 1
¡°√“§¡ æ.». 2544 - 31 ∏ —π«“§¡ æ.». 2545 ¡’
®”π«π∑ —Èß ‘Èπ 25 √“¬ ·≈–π”¡“„™â„π°“√«‘‡§√“–Àå
¢âÕ¡Ÿ≈®”π«π 11 √“¬ ºŸâªÉ«¬‰¡à¡“µ‘¥µ“¡°“√√ —°…“ 6 √“¬

¿“æ√—ß ’ªÕ¥ Ÿ≠À“¬À√◊Õ ºŸâªÉ«¬¢Õ¿“æ√—ß ’ªÕ¥°≈—∫‰ª
√ —°…“∑ ’Ë ‚√ßæ¬“∫“≈„°≈â∫â“π 5 √“¬ ‰¥â√—∫°“√ºà“µ—¥‡ªî¥
∑√«ßÕ°æ√âÕ¡°—∫∑”°“√ªî¥ºπ÷°‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥ 1 √“¬
·≈–‡ ’¬™’«‘µ°àÕπ°“√∑”pleurodesis 2 √“¬ ºŸâªÉ«¬∑’Ëπ”
¡“«‘‡§√“–Àå¢âÕ¡Ÿ≈ 11 √“¬ ‡ªìπ‡æ»™“¬ 5 √“¬ À≠‘ß 6
√“¬ Õ“¬ÿ‡©≈’Ë¬ 53 + 11 ªï ‡¡◊ËÕ‡ª√ ’¬∫‡∑ ’¬∫°—∫°≈ ÿà¡ºŸâ
ªÉ«¬∑’Ë „™â¬“ Povidone-iodine æ∫«à“Õ“¬ÿ‡©≈’Ë¬‰¡à¡’
§«“¡·µ°µà“ßÕ¬à“ß¡’π —¬ ”§—≠∑“ß ∂‘µ‘ (p > 0.05) æ∫
ºŸâªÉ«¬‡ªìπ¡–‡√ Áß™π‘¥ adenocarcinoma ∑ —Èß 11 √“¬
√–¬–‡«≈“ºŸâªÉ«¬„  à “¬√–∫“¬∑“ß∑√«ßÕ°‡©≈’Ë¬ 5.8 «—π
(1-9 «—π) À≈ —ßµ‘¥µ“¡°“√√ —°…“∑ ’Ë 1 ‡¥ ◊Õπ æ∫«à“∑”
pleurodesis ª√– ∫º≈ ”‡√Á®®”π«π 6 „π 11 √“¬
§‘¥‡ªìπ√âÕ¬≈– 54.5 ‡¡◊ËÕπ”º≈ª√– ∫§«“¡ ”‡√Á®„π
°“√∑”pleurodesis‰ª«‘‡§√“–Àå¢âÕ¡Ÿ≈·∫∫ Fischerûs
exact test ·∫∫ 2-tailed ‡æ ◊ËÕ‡ª√ ’¬∫‡∑’¬∫√–À«à“ß°≈ ÿà¡
ºŸâªÉ«¬∑’Ë „™â¬“ Povidone-iodine ·≈– tetracycline
æ∫«à“ ‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬
¡’§à“ —¡ª√–  ‘∑∏‘Ï‡∑ à“°—∫ 0.36 (p = 0.36) ∑ —Èßπ’È‡π◊ËÕß®“°
¡’®”π«πºŸâªÉ«¬∑’Ë„™â„π°“√»÷°…“π’È¡’®”π«ππâÕ¬ ¥—ß· ¥ß
º≈‡ª√’¬∫‡∑ ’¬∫„πµ“√“ß∑’Ë 2

µ“√“ß∑ ’Ë 2 ‡ª√’¬∫‡∑’¬∫º≈ ”‡√ Á®®“°°“√∑” pleurodesis √–À«à“ß¬“ Povidone-iodine ·≈– tetracycline

°≈ÿà¡ºŸâªÉ«¬ ª√– ∫º≈ ”‡√Á® ‰¡à‰¥âº≈ √«¡ (√“¬) √âÕ¬≈–

Povidone-lodine 9 2 11 81.8
Tetracycline 6 5 11 54.5

«‘®“√≥å
®“°°“√»÷°…“·∫∫ prospective æ∫«à“ºŸâªÉ«¬

¡–‡√Áß·æ√à°√–®“¬∑’Ë ‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥·≈–‰¥â√—∫°“√
√—°…“¥â«¬°“√∑” pleurodesis ‚¥¬°“√„™â¬“ Povidone-
iodine æ∫«à“‰¥âº≈¥’ ºŸâªÉ«¬ª√– ∫º≈ ”‡√ Á®„π°“√∑”
pleurodesis √ âÕ¬≈– 81.8 ·≈–¡’º≈¢â“ß‡§’¬ßπ âÕ¬¡“°

‡™àπÕ“°“√ª«¥‡≈Á°πâÕ¬À≈—ß®“°°“√∑” pleurodesis
´÷Ëß√—°…“¥â«¬°“√√—∫ª√–∑“π¬“·°âª«¥ ‡¡ ◊ËÕπ”‰ª‡ª√ ’¬∫
‡∑’¬∫°—∫¢âÕ¡Ÿ≈°“√»÷°…“¬âÕπÀ≈ —ßæ∫«à“ºŸâªÉ«¬ malignant
pleural effusion ·≈–‰¥â√—∫°“√√—°…“¥â«¬°“√∑”
pleurodesis ‚¥¬°“√„™â¬“ tetracycline ´÷Ëßª√– ∫º≈
 ”‡√Á®√âÕ¬≈– 54.5 æ∫«à“®”π«πºŸâªÉ«¬∑ ’Ëª√– ∫º≈
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 ”‡√Á®®“°°“√ pleurodesis ‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’
π —¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬¡’§à“ —¡ª√– ‘∑∏‘Ï‡∑à“°—∫ 0.36
(p = 0.36)

®“°°“√»÷°…“ª√–  ‘∑∏‘¿“æ¢Õß°“√∑” pleurodesis
¥â«¬¬“™π‘¥µà“ß Ê æ∫«à“ªí®®ÿ∫—π®“°°“√»÷°…“
metaanalysis ®“° Cochrane database ªï 200416 æ∫
«à“¬“À√◊Õ “√‡§¡’∑’Ë¥’∑’Ë ÿ¥„π°“√∑” pleurodesis §◊Õ
talc poudrage ‚¥¬„ àtalc∑“ß°“√‡®“–·≈– àÕß°≈âÕß
‡¢â“‰ª„π‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥ (thoracoscopy) ÷́Ëßª√– ∫
º≈ ”‡√ Á®√âÕ¬≈– 96 ·µà¡’¢âÕ®”°—¥§◊ÕµâÕß„™âÕÿª°√≥ å
thoracoscopy ́ ÷Ëß¡’√“§“·æß µâÕß„™â∫ÿ§≈“°√∑ ’Ë‡™’Ë¬«™“≠
„π°“√∑”·≈–‰¡à¡’„™â ‚¥¬∑—Ë«‰ª„π‡«™ªØ‘∫—µ‘ ¡’‡©æ“–
‚√ßæ¬“∫“≈∫“ß·Ààß„πª√–‡∑»‰∑¬ πÕ°®“°π’ÈºŸâªÉ«¬
°≈ ÿà¡π’È¡’§«“¡‡ ’Ë¬ß„π°“√ºà“µ—¥·≈–¥¡¬“ ≈∫ ®“°°“√
»÷°…“§√ —Èßπ’È ºŸâ«‘®—¬‰¥âπ”‡Õ“ Povidone-iodine ¡“„™â„π
°“√∑” pleurodesis ‚¥¬„  à‡¢â“‰ª„π‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥
ºà“π∑“ß chest tube ´÷Ëß Povidone-iodine ‡ªìπ¬“∑ ’Ë
‡µ√ ’¬¡‰¥âßà“¬ √“§“∂ Ÿ° ·≈–¡’„™â„π‡«™ªØ‘∫—µ‘∑—Ë«‰ªÕ¬à“ß
·æ√àÀ≈“¬ ∑”„Àâ·æ∑¬å‚¥¬∑—Ë«‰ª “¡“√∂π”‰ª„™â‡æ◊ËÕ
√—°…“ºŸâªÉ«¬„π‚√ßæ¬“∫“≈∑—Ë«‰ª ‡æ◊ËÕ≈¥Õ“°“√ÀÕ∫
‡Àπ◊ËÕ¬®“°¿“«– malignant pleural effusion ‰¥â

®“°°“√»÷°…“π ’Èæ∫«à“ Povidone-iodine ‰¥âº≈
 ”‡√ Á®„π°“√∑” pleurodesis §‘¥‡ªìπ√ âÕ¬≈– 81.8 ´÷Ëß
„°≈â‡§’¬ß°—∫°“√»÷°…“¢Õß Õ¿‘™“µ‘ ·≈–æŸπ‡°…¡17 ∑’Ë
»÷°…“ºŸâªÉ«¬ 12 √“¬ æ∫º≈ ”‡√ Á®„π°“√∑” pleurodesis
¥â«¬ Povidone-iodine 10 √“¬ ‚¥¬ª√–‡¡‘πº≈∑ ’Ë —ª¥“Àå
∑’Ë 6 §‘¥‡ªìπ√âÕ¬≈– 83.8 ·µà¡’¢âÕ∑’Ë·µ°µà“ß®“°°“√
»÷°…“π’È§◊Õ °“√»÷°…“¢ÕßÕ¿‘™“µ‘ ·≈–æŸπ‡°…¡ „™â¬“
Povidone-iodine „ à‡¢â“‰ª„π‚æ√ß‡¬◊ËÕÀÿâ¡ªÕ¥®”π«π
3 «—πµ‘¥µàÕ°—πºà“π∑“ß chest tube ·µà®“°°“√»÷°…“
¢ÕßºŸâ«‘®—¬ „™â¬“  Povidone-iodine ®”π«π 1 §√ —Èß ‡©æ“–
«—π·√°∑’Ë∑” pleurodesis ∑”„Àâ “¡“√∂≈¥‡«≈“°“√∑”

pleurodesis ·≈–™à«¬≈¥‡«≈“„π°“√√—°…“„π‚√ßæ¬“∫“≈
‰¥â

‡¡ ◊ËÕπ”¢âÕ¡Ÿ≈®“°°“√»÷°…“π ’È ‰ª‡ª√ ’¬∫‡∑ ’¬∫°—∫
√“¬ß“π°“√»÷°…“®“°µà“ßª√–‡∑» ´÷Ëß√“¬ß“πº≈ ”‡√Á®
„π°“√∑” pleurodesis ®“°°“√„™â Povidone-iodine
ºà“π∑“ß “¬√–∫“¬∑“ß∑√«ßÕ°√âÕ¬≈– 91.615 À√◊Õ∑”
pleurodesis ºà“π°“√ àÕß°≈âÕß∑“ß∑√«ßÕ° (thoracos-
copy) ‰¥âº≈ ”‡√Á®√âÕ¬≈– 96.114 ‡ªìπ¢âÕ¡Ÿ≈∑ ’Ë™à«¬
 π—∫ πÿπ°“√π” Povidone-iodine ∑’Ë¡’§ÿ≥ ¡∫—µ‘‡ªìπ
 “√°√–µÿâπ„Àâ‡°‘¥æ—ßº◊¥ (sclerosing agent) ∑ ’Ë¡’
ª√– ‘∑∏‘¿“æ¥’‡æ◊ ËÕπ”¡“„™â„π°“√ªî¥ºπ ÷°‚æ√ß‡¬ ◊ËÕÀÿâ¡
ªÕ¥

‡¡◊ËÕπ”¢âÕ¡Ÿ≈¢Õßª√–  ‘∑∏‘¿“æ¢Õß Povidone-
iodine ¡“‡ª√’¬∫‡∑’¬∫°—∫¢âÕ¡Ÿ≈°“√»÷°…“¬âÕπÀ≈—ß¢Õß
¬“ tetracycline „π°“√∑” pleurodesis „π‚√ßæ¬“∫“≈
 ß¢≈“π§√‘π∑√ å æ∫«à“ °≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ Povidone-
iodine ‰¥â√—∫º≈ ”‡√Á®¡“°°«à“°≈ÿà¡ºŸâªÉ«¬∑’Ë ‰¥â√ —∫¬“
tetracycline (µ“√“ß∑ ’Ë 2) ·µà‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬¡’§à“ —¡ª√– ‘∑∏‘Ï‡∑à“°—∫ 0.36
(p = 0.36) ÷́ËßÕ“®‡ªìπ‡æ√“–®”π«πºŸâªÉ«¬„π·µà≈–°≈ÿà¡
¡’®”π«ππ âÕ¬ (11 √“¬) ∂â“¡’°“√»÷°…“µàÕ‡π◊ËÕß‡æ◊ËÕ¡’
®”π«πºŸâªÉ«¬·≈–√–¬–‡«≈“°“√»÷°…“¡“°¢÷Èπ Õ“®®–
∑”„Àâ‡ÀÁπ∂÷ßº≈∑’Ë·µ°µà“ß°—π‰¥â πÕ°®“°π’È¢âÕ¡Ÿ≈¢Õß°“√
„™â tetracycline ‰¥â®“°°“√»÷°…“¬âÕπÀ≈—ß Õ“®®–∑”„Àâ
¡’¢âÕ®”°—¥„π°“√√«∫√«¡¢âÕ¡Ÿ≈

®“°°“√»÷°…“π ’Èæ∫«à“ °“√π” Povidone-iodine
¡“„™â∑” pleurodesis ¡’§«“¡ª≈Õ¥¿—¬ Ÿß ºŸâªÉ«¬¡’º≈
¢â“ß‡§’¬ß‡≈Á°πâÕ¬§◊Õª«¥‡≈Á°πâÕ¬∫√‘ ‡«≥√Õ¬·º≈∑’Ë
∑√«ßÕ° ·≈–‰¡à¡’Õ“°“√¢â“ß‡§’¬ßÕ ◊ËπÊ   à«π°“√µ‘¥‡™ ◊ÈÕ
1 √“¬∑’Ë∫√‘‡«≥√Õ¬·º≈∑àÕ√–∫“¬∑√«ßÕ° ºŸâ«‘®—¬§‘¥«à“
‰¡à¡’§«“¡‡°’Ë¬«¢âÕß°—∫¬“ Povidone-iodine
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 √ ÿª
Povidone-iodine ¡’ª√– ‘∑∏‘¿“æ¥’·≈–¡’§«“¡

ª≈Õ¥¿—¬„π°“√π”¡“„™â∑” pleurodesis  ”À√—∫ºŸâªÉ«¬∑ ’Ë¡’
ÀÕ∫‡Àπ◊ËÕ¬ ∑’Ë¡’ “‡Àµÿ®“°¡’ª√ ‘¡“≥ “√„π‡¬◊ËÕÀÿâ¡ªÕ¥
ª√‘¡“≥¡“°∑’Ë‡°‘¥®“°‚√§¡–‡√Áß∑’Ë·æ√à°√–®“¬¡“∑’Ë ‚æ√ß
‡¬ ◊ËÕÀÿâ¡ªÕ¥ ‡π◊ËÕß®“°°“√»÷°…“π’È¡’ª√–™“°√∑’Ëπ”¡“
»÷°…“®”π«ππâÕ¬ §«√®–¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡µàÕ‰ª
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√–¥—∫ Adenosine deaminase activity
„π‡≈◊Õ¥¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥„πºŸâ„À≠ à

‡ª√ ’¬∫‡∑’¬∫°—∫§πª°µ‘
√—ß √√§å ¿Ÿ√¬“ππ∑™—¬ æ.∫.
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∫∑§—¥¬àÕ:
«—µ∂ÿª√– ß§å: ‡æ ◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß√–¥—∫ adenosine deaminase activity „πºŸâªÉ«¬«—≥‚√§ªÕ¥
ºŸâ„À≠ à °—∫§πª°µ‘ ·≈–À“§«“¡  —¡æ—π∏ å¢Õß√–¥—∫ adenosine deaminase activity °—∫§«“¡√ÿπ·√ß¢Õß«—≥‚√§
ªÕ¥

«— ¥ÿ ·≈–«‘∏’°“√: ºŸâªÉ«¬ºŸâ„À≠à∑’Ë ‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ«—≥‚√§ªÕ¥¥â«¬°“√µ√«®æ∫‡™◊ÈÕ„π‡ ¡À– À√◊ÕπÈ”≈ â“ß
ªÕ¥¬âÕ¡¥â«¬  ’∑π°√¥ ®“°ÀâÕßµ√«®ºŸâªÉ«¬πÕ°Õ“¬ÿ√°√√¡µ—Èß·µà ‡¥ ◊Õπ°—π¬“¬π 2545 ∂ ÷ß  ‘ßÀ“§¡ 2546 ®”π«π
56 §π ‰¥â√—∫°“√‡®“–‡≈◊Õ¥µ√«®À“√–¥—∫ adenosine deaminase activity ‚¥¬‡ª√ ’¬∫‡∑’¬∫°—∫√–¥—∫¥—ß°≈à“«
„π‡≈◊Õ¥¢ÕßºŸâ∫√‘®“§‡≈◊Õ¥¢Õß‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√ å §«“¡√ÿπ·√ß¢Õß‚√§„™âª√‘¡“≥¢Õß‡™◊ÈÕ∑ ’Ëæ∫®“°°“√
¬âÕ¡ ’∑π°√¥ ·≈–°“√‡æ“–‡™ ◊ÈÕ‡ªìπµ—«·∑π ‡æ◊ËÕπ”¡“À“§«“¡  —¡æ—π∏å°—∫√–¥—∫ adenosine deaminase
activity ¢âÕ¡Ÿ≈∑’Ë ‰¥â®–π”¡“«‘‡§√“–Àå∑“ß ∂ ‘µ‘¥â«¬‚ª√·°√¡ SPSS version 13 ‚¥¬¢âÕ¡Ÿ≈¥â“πª√–™“°√æ◊Èπ∞“π
®–„™â ∂‘µ‘‡™‘ßæ√√≥π“   à«π°“√‡ª√ ’¬∫‡∑’¬∫§à“‡©≈ ’Ë¬¢Õß√–¥—∫ ADA „π‡≈◊Õ¥¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥ ·≈–„π
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‡≈◊Õ¥¢Õß§πª°µ‘ ®–„™â student t-test ·≈–„™â ∂‘µ‘ one way ANOVA test ·≈– student t-test „π°“√
À“§«“¡ —¡æ—π∏å¢Õß√–¥—∫ ADA °—∫µ—«·ª√µà“ßÊ ‚¥¬∂◊Õ§«“¡‡™◊ËÕ¡—Ëπ∑’Ë√âÕ¬≈– 95 ·≈–§à“ p < 0.05 ‡ªìπ§à“∑’Ë¡’
§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂ ‘µ‘

º≈°“√»÷°…“: ºŸâªÉ«¬«—≥‚√§ªÕ¥®”π«π 56 √“¬ ·≈–µ—«Õ¬à“ß‡≈◊Õ¥®“°ºŸâ∫√ ‘®“§®”π«π 64 √“¬ ‰¥â‡¢â“√à«¡
°“√»÷°…“§√ —Èßπ ’È æ∫«à“√–¥—∫ adenosine deaminase activity „π‡≈◊Õ¥¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥¡’§à“ Ÿß°«à“§π
ª°µ‘Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂ ‘µ‘ (37.9+/-18.9 U/L °—∫ 16.7+/-4.2 U/L, p < 0.001) ‚¥¬‰¡àæ∫«à“¡’§«“¡ —¡æ—π∏å
°—π√–À«à“ß§«“¡√ÿπ·√ß¢Õß‚√§°—∫√–¥—∫ adenosine deaminase activity

 √ÿª: ºŸâªÉ«¬«—≥‚√§ªÕ¥ºŸâ„À≠à¡’√–¥—∫ adenosine deaminase activity „π‡≈◊Õ¥  Ÿß°«à“§πª°µ‘Õ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂ ‘µ‘‚¥¬‰¡àæ∫§«“¡  —¡æ—π∏ å¢Õß√–¥—∫ adenosine deaminase activity °—∫§«“¡√ ÿπ·√ß¢Õß‚√§

§” ”§—≠: √–¥—∫ adenosine deaminase activity „π‡≈◊Õ¥, «—≥‚√§ªÕ¥

Abstract:
Bhurayanontachai R1, Thammakumpee K2, Juthong S2, Thammakumpee N3, Junsirimongkol B4.
A comparison of serum adenosine deaminase activity in adults with and without pulmonary
tuberculosis. Thai J Tuberc Chest Dis Crit Care 2006;27:123-132.
1 Critical Care unit, 2 Chest unit, 3 Endocrinology unit, 4 Rheumatology unit,

Department of Internal Medicine, Faculty of Medicine, Prince of Songkla University, Hat Yai, Songkhla,
90110, Thailand.

Objective: To compare the level of serum adenosine deaminase activity in adults with and without
pulmonary tuberculosis, and to determine the correlation of disease activity and level of serum of
adenosine deaminase activity.

Design: Prospective and analytical study

Materials and Methods: We prospectively studied 56 adult patients who were diagnosed with
active pulmonary tuberculosis based on either initial sputum or fluid from bronchoalveolar lavage
acid fast staining in the outpatient clinic in Songklanagarind Hospital (southern Thailand) from
September 2002 to August 2003. Informed consent was obtained from all subjects for checking the
level of serum adenosine deaminase using calorimetry. Demographic data and disease severity,
including density of bacilli on acid fast stain and microbiological culture results, were recorded.
Sixty-four blood specimens from blood donors to the blood bank were collected as a control group.
Mean serum adenosine deaminase level from both groups was statistically compared by student
t-test. A correlation of disease activity and level of adenosine deaminase was statistically studied by
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∫∑π”
«—≥‚√§ªÕ¥‡ªìπªí≠À“∑’Ë ”§—≠¢Õß°“√ “∏“√≥ ÿ¢

‰∑¬„πªí®®ÿ∫—π ®“°√“¬ß“π¢Õß°Õß√–∫“¥«‘∑¬“ °√–∑√«ß
 “∏“√≥  ÿ¢ æ∫«à“¡’Õ—µ√“ªÉ«¬®“°«—≥‚√§  Ÿß¢÷Èπ π —∫µ—Èß·µà
ªï æ.». 2537 ‡ªìπµâπ¡“ „πªí®®ÿ∫—π¡’Õ—µ√“°“√µ‘¥‡™◊ÈÕ
ª√–¡“≥ 50.47 §πµàÕª√–™“°√· π§π1 ·≈–§“¥«à“
®–¡’ºŸâªÉ«¬«—≥‚√§¡“°°«à“ 120,000 √“¬„πªï æ.». 25482

„π¥â“πÕ—µ√“µ“¬æ∫«à“„πªï æ.». 2542 ¡’ºŸâ‡ ’¬™’«‘µ®“°
«—≥‚√§ªÕ¥ ª√–¡“≥ 0.56 §πµàÕª√–™“°√· π√“¬1

°“√«‘π‘®©—¬„π√–¬–·√°¢Õß‚√§·≈–„Àâ°“√√—°…“Õ¬à“ß
‡À¡“– ¡ “¡“√∂∑’Ë®–≈¥Õ—µ√“°“√µ“¬‰¥â

°“√«‘π‘®©—¬«—≥‚√§ªÕ¥∑’Ëπ ‘¬¡°—πÕ¬à“ß·æ√àÀ≈“¬
·≈–√«¥‡√ Á«°Á§◊Õ °“√µ√«®‡ ¡À–·≈–¬âÕ¡  ’∑π°√¥ (acid
fast stain) ‚¥¬æ∫«à“®–„Àâº≈∫«°‡¡ ◊ËÕ ¡’‡™◊ÈÕ„π‡ ¡À–
ª√–¡“≥ 5,000 -10,000 µ—«µàÕ¡‘≈≈‘≈‘µ√3 ‚¥¬∑—Ë«‰ª
°“√µ√«®‡ ¡À–®–¡’§«“¡‰«ª√–¡“≥ 22-78% ‚¥¬
‡©≈ ’Ë¬æ∫«à“°“√µ√«®‡ ¡À–®– “¡“√∂æ∫‡™ ◊ÈÕ‰¥âª√–¡“≥

65 - 68%4,5 ¡’§«“¡®”‡æ“–ª√–¡“≥ 99%6 ¥—ßπ—Èπ
„πºŸâªÉ«¬∑ ’Ë¡’ª√‘¡“≥‡™ ◊ÈÕ∑ ’Ë§àÕπ¢â“ßπ âÕ¬ Õ“®®–µ√«®‰¡à
æ∫‡™◊ÈÕ®“°°“√¬âÕ¡‡ ¡À– °“√ àß‡ ¡À–‡æ“–‡™◊ÈÕ
«—≥‚√§µâÕß„™â‡«≈“π“πª√–¡“≥ 6-12  —ª¥“Àå   à«π
°“√«‘π‘®©—¬¥â«¬«‘∏’Õ◊Ëπ‡™àπ °“√µ√«®∑“ß¿Ÿ¡‘§ÿâ¡°—π«‘∑¬“
·≈–°“√µ√«®¥â«¬°√–∫«π°“√ polymerase chain
reaction (PCR) ¬—ß‰¡à‡ªìπ∑ ’Ëπ‘¬¡ ‡π◊ËÕß®“°√“§“·æß
·≈–„Àâº≈≈∫„π°√≥ ’∑’Ë‡™ ◊ÈÕπâÕ¬7

ºŸâªÉ«¬∑ ’Ë‡ªìπ«—≥‚√§ªÕ¥∑’Ë¡’π È”„π™àÕß‡¬◊ËÕÀÿâ¡ªÕ¥
(pleural effusion) √ à«¡¥â«¬ æ∫«à“¡’√–¥—∫ adenosine
deaminase activity (ADA)  Ÿß¢÷Èπ∑—Èß„π‡≈◊Õ¥ ·≈–„π
πÈ”„π™àÕß‡¬ ◊ËÕÀÿâ¡ªÕ¥ ADA ‡ªìπ‡Õπ‰´¡å™π‘¥Àπ ÷Ëß ∑’Ë
 “¡“√∂æ∫‰¥â„π‡´≈≈å¢Õß‡¡Á¥‡≈◊Õ¥¢“«™π ‘¥ lymphocyte
´÷Ëßæ∫¡“°°«à“„π‡´≈≈å™π‘¥Õ◊Ëπª√–¡“≥ 10 ‡∑à“ ‚¥¬
¡’Àπâ“∑’Ë deamination  “√ adenosine ·≈–  “√
dioxydenosine ‰ª‡ªìπ “√ inosine ·≈– “√
dioxyinosine µ“¡≈”¥—∫8 ·≈–¬—ßæ∫«à“√–¥—∫‡Õπ‰´¡å

student t-test and one way ANOVA method. A p-value below 0.05 represented a statistically signifi
cant difference.

Results: There were 56 active pulmonary tuberculosis patients and 64 blood specimens from
blood bank recruited in this study. In the tuberculosis group, 70 per cent were men and 85 per cent
were initially positive for acid fast stain from either sputum or bronchoalveolar lavage fluid. The
level of serum adenosine deaminase activity in the tuberculosis group was statistically significantly
higher than in the control group (37.9+/-18.9 U/L vs. 16.7+/-4.2 U/L, p < 0.001). However, there was
no correlation of the level of serum adenosine deaminase activity and disease activity including
density of bacilli on acid fast stain or microbiological culture.

Conclusion: The level of serum adenosine deaminase activity in active pulmonary tuberculosis
was statistically significantly higher than in non-diseased persons, but with no correlation to the
disease activity.

Key words: serum adenosine deaminase activity, pulmonary tuberculosis
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®“°‡ ¡À– À√◊ÕπÈ”≈â“ßªÕ¥ ºŸâªÉ«¬∑ ’Ë∂Ÿ°§—¥ÕÕ°®“°°“√
‡¢â“√à«¡°“√»÷°…“‰¥â·°à ºŸâªÉ«¬∑’Ë ‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ
«—≥‚√§ªÕ¥¡“°àÕπ¿“¬„π 2 ªï°àÕπ°“√√—°…“§√—Èßπ’È
ºŸâªÉ«¬∑ ’Ë¡’‚√§µ—∫ À√◊Õ‚√§‰µ ºŸâªÉ«¬∑ ’Ë‰¥â√—∫¬“°¥¿Ÿ¡‘§ÿâ¡°—π
À√◊Õ‰¥â√—∫°“√√ —°…“¥â«¬¬“‡§¡’∫”∫ —¥ ºŸâªÉ«¬∑ ’Ëµ‘¥‡™ ◊ÈÕ
human immunodeficiency virus (HIV) ·≈–ºŸâªÉ«¬∑’Ë
¡’πÈ”„π™àÕß‡¬ ◊ËÕÀÿâ¡ªÕ¥®“°°“√µ√«®¿“æ∂ à “¬√ — ß  ’
∑√«ßÕ°

°“√»÷°…“§√ —È ßπ’È ‰¥âºà“π°“√æ‘®“√≥“®“°§≥–
°√√¡°“√®√ ‘¬∏√√¡¢Õß§≥–·æ∑¬»“ µ√ å ¡À“«‘∑¬“≈—¬
 ß¢≈“π§√‘π∑√å ·≈–ºŸâ‡¢â“√à«¡°“√»÷°…“∑ÿ°√“¬®–‰¥â
√—∫§”Õ∏ ‘∫“¬ ·≈–≈ßπ“¡„π„∫¬‘π¬Õ¡‡¢â“√ à«¡°“√»÷°…“
ºŸâªÉ«¬®–‰¥â√—∫°“√‡®“–‡≈◊Õ¥‡æ◊ËÕµ√«®À“√–¥—∫ ADA
‚¥¬«‘∏’ calorimetric8 ‚¥¬º≈∑ ’Ë ‰¥â®–π”¡“‡ª√’¬∫‡∑’¬∫
°—∫√–¥—∫ ADA „π‡≈◊Õ¥¢Õß§πª°µ‘ ´÷Ëß‰¥â¡“®“°°“√π”
‡≈◊Õ¥∑ ’Ë ‰¥â√—∫°“√∫√‘®“§®“°ºŸâ∫√‘®“§‚≈À‘µ ∑’ËÀπà«¬
§≈—ß‡≈◊Õ¥¢Õß‚√ßæ¬“∫“≈ ß¢≈“π§√ ‘π∑√ å

ºŸâªÉ«¬∑ ’Ë‡¢â“√à«¡°“√»÷°…“π’È®–∂Ÿ°∫—π∑÷°¢âÕ¡Ÿ≈ Õ“¬ÿ
‡æ» ≈—°…≥–¢Õß¿“æ√—ß  ’∑√«ßÕ° ª√‘¡“≥‡™◊ÈÕ«—≥‚√§∑’Ë
µ√«®æ∫®“°‡ ¡À– À√◊ÕπÈ”≈â“ßªÕ¥ º≈°“√‡æ“–‡™◊ÈÕ
®“°‡ ¡À– À√◊ÕπÈ”≈â“ßªÕ¥ ·≈–√–¥—∫ ADA ∑ ’Ëµ√«®«—¥
‰¥â„π‡≈◊Õ¥

¢âÕ¡Ÿ≈∑ ’Ë‰¥â®–π”¡“«‘‡§√“–Àå∑“ß ∂ ‘µ‘¥â«¬‚ª√·°√¡
SPSS version 13 ‚¥¬¢âÕ¡Ÿ≈¥â“πª√–™“°√æ◊Èπ∞“π®–
„™â ∂‘µ‘‡™‘ßæ√√≥π“  à«π°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¢Õß
√–¥—∫ ADA „π‡≈◊Õ¥¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥ ·≈–„π‡≈◊Õ¥
¢Õß§πª°µ‘ ®–„™â student t-test ·≈–„™â ∂‘µ‘ one way
ANOVA test ·≈– student t-test „π°“√À“§«“¡
 —¡æ—π∏å¢Õß√–¥—∫ ADA °—∫µ—«·ª√µà“ßÊ ‚¥¬∂◊Õ§«“¡
‡™◊ËÕ¡—Ëπ∑’Ë√âÕ¬≈– 95 ·≈–§à“ p < 0.05 ‡ªìπ§à“∑’Ë¡’§«“¡
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

™π ‘¥π’È¬‘Ëß  Ÿß¢÷Èπ‡¡◊ËÕ¡’°“√·∫àßµ—« ·≈–°“√‡®√ ‘≠‡µ‘∫‚µ¢Õß
lymphocyte9 ∑—Èß®“°°“√·∫ àßµ—«µ“¡ª°µ‘À√◊Õ¡’°“√
°√–µÿâπ®“° ‘Ëß·ª≈°ª≈Õ¡¿“¬πÕ°10

°“√À“√–¥—∫ ADA „π‡≈◊Õ¥¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥
π—Èπ¬—ß¡’°“√»÷°…“§àÕπ¢â“ßπâÕ¬ ¡’°“√»÷°…“„πºŸâªÉ«¬∑ ’Ë¡’
«—≥‚√§¢Õß‡¬ ◊ËÕÀÿâ¡ªÕ¥ ·≈–¡’π È”„π™àÕßªÕ¥√à«¡¥â«¬æ∫
«à“ √–¥—∫ ADA „π‡≈◊Õ¥¡’§«“¡  —¡æ—π∏å ‰ª„π∑“ß‡¥’¬«
°—π°—∫ √–¥—∫ ADA ®“°πÈ”„π™àÕß‡¬◊ËÕÀÿâ¡ªÕ¥11 ¡’°“√
»÷°…“æ∫«à“ „πºŸâªÉ«¬‡¥Á°‡ªìπ«—≥‚√§ªÕ¥∑ ’Ë ‰¡à¡’πÈ”„π
™àÕßªÕ¥√ à«¡¥â«¬ ®–¡’§à“ ADA „π‡≈◊Õ¥ Ÿß°«à“‡¥Á°ª°µ‘
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘12 ·≈–º≈¢Õß°“√»÷°…“„π
ºŸâ „À≠à°Á‡ªìπ‰ª„π∑“ß‡¥’¬«°—π°—∫„π‡¥Á°´÷Ëßæ∫«à“ ºŸâªÉ«¬
«—≥‚√§ªÕ¥®–¡’√–¥—∫ ADA „π‡≈◊Õ¥ Ÿß°«à“ºŸâªÉ«¬∑’Ë ‰¡à
‰¥â‡ªìπ«—≥‚√§ªÕ¥ ‡™àπ‡¥’¬«°—π ·µàÕ¬à“ß‰√°Áµ“¡°“√
»÷°…“¥—ß°≈ à“«ºŸâªÉ«¬ª√–¡“≥ 70% ®–¡’πÈ”„π™àÕß‡¬ ◊ËÕ
Àÿâ¡ªÕ¥√ à«¡¥â«¬6

°“√»÷°…“π’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫√–¥—∫
ADA „π‡≈◊Õ¥¢ÕßºŸâªÉ«¬∑’Ë‡ªìπ«—≥‚√§ªÕ¥∑’Ë ‰¡à¡’πÈ”„π
™àÕß‡¬◊ËÕÀÿâ¡ªÕ¥°—∫§πª°µ‘ ·≈–√–¥—∫ ADA „π‡≈◊Õ¥¡’
§«“¡ —¡æ—π∏å°—∫§«“¡√ÿπ·√ß¢Õß‚√§À√◊Õ‰¡à

«— ¥ÿ·≈–«‘∏’°“√
°“√»÷°…“·∫∫‰ª¢â“ßÀπ â“ (prospective) „πºŸâªÉ«¬

ºŸâ „À≠à∑’Ë ‰¥â√—∫°“√«‘π‘®©—¬‡ªìπ«—≥‚√§ªÕ¥ ∑ ’Ë¡“√ —∫°“√
µ√«®√—°…“∑’ËÀâÕßµ√«®ºŸâªÉ«¬πÕ°Õ“¬ÿ√°√√¡ ·≈–Õ“¬ÿ√-
°√√¡‚√§ªÕ¥ ¢Õß‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√åµ—Èß·µà
‡¥ ◊Õπ°—π¬“¬π æ.». 2545 ∂÷ß ‡¥◊Õπ  ‘ßÀ“§¡ æ.». 2546
‚¥¬ºŸâªÉ«¬µâÕß¡’Õ“¬ÿ¡“°°«à“ 15 ªï ·≈–‰¥â√—∫°“√
«‘π‘®©—¬«à“‡ªìπ«—≥‚√§ªÕ¥‡¡ ◊ËÕ¡’Õ“°“√∑“ß§≈‘π‘° ¿“æ
√—ß ’∑√«ßÕ°‡¢â“‰¥â°—∫«—≥‚√§ªÕ¥ ·≈–µ√«®‡ ¡À– À√◊Õ
πÈ”≈â“ßªÕ¥ (bronchoalveolar lavage fluid) ¥â«¬
°“√¬âÕ¡ ’∑π°√¥æ∫‡™◊ÈÕ À√◊Õ‡æ“–‡™◊ÈÕæ∫‡™◊ÈÕ«—≥‚√§
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º≈°“√»÷°…“
1. ¢âÕ¡Ÿ≈∑—Ë«‰ª

ºŸâªÉ«¬«—≥‚√§ªÕ¥∑’Ë‡¢â“√à«¡°“√»÷°…“∑—Èß ‘Èπ®”π«π
56 √“¬ ‡ªìπ‡æ»™“¬ 39 √“¬ (√ âÕ¬≈– 69.6) ‡ªìπ‡æ»
À≠‘ß 17 √“¬ (√âÕ¬≈– 30.4) ‚¥¬¡’Õ“¬ÿ‡©≈’Ë¬ª√–¡“≥
49 ªï (16-77 ªï) ºŸâªÉ«¬√âÕ¬≈– 85  “¡“√∂µ√«®æ∫
‡™◊ÈÕ«—≥‚√§®“°°“√¬âÕ¡‡ ¡À– À√◊Õ πÈ”≈â“ßªÕ¥¥â«¬  ’
∑π°√¥ ·≈–¡’‡æ’¬ßª√–¡“≥√ âÕ¬≈– 15 ‰¡à “¡“√∂¬âÕ¡

‡™◊ÈÕæ∫ ·µà∑—ÈßÀ¡¥ “¡“√∂µ√«®æ∫‡™◊ÈÕ®“°°“√‡æ“–‡™◊ÈÕ
«—≥‚√§®“°‡ ¡À– À√◊ÕπÈ”≈â“ßªÕ¥ ºŸâªÉ«¬√ âÕ¬≈– 80
 “¡“√∂µ√«®æ∫‡™◊ÈÕ‰¥â®“°°“√‡æ“–‡™◊ÈÕ®“°‡ ¡À– À√◊Õ
πÈ”≈â“ßªÕ¥ πÕ°®“°π’Èæ∫«à“√âÕ¬≈– 50 ¢ÕßºŸâªÉ«¬®–¡’
¿“æ∂à“¬√ —ß ’∑√«ßÕ°‡ªìπ≈—°…≥– patchy infiltration
‚¥¬¡’≈—°…≥–‡ªìπ cavity ª√–¡“≥√âÕ¬≈– 16 ·≈–
 “¡“√∂æ∫¿“æ∂à“¬√—ß ’∑’Ë¡’ à«π√à«¡√–À«à“ß patchy ·≈–
cavitary infiltration ª√–¡“≥√âÕ¬≈– 20 ¥—ß· ¥ß
„πµ“√“ß∑ ’Ë 1

µ“√“ß∑’Ë 1 · ¥ß¢âÕ¡Ÿ≈∑—Ë«‰ª¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥∑ ’Ë‡¢â“√à«¡°“√»÷°…“
µ—«·ª√ ®”π«π

(√ âÕ¬≈–)
‡æ»
- ™“¬ 39 (69.6)
- À≠‘ß 17 (30.4)
º≈°“√¬âÕ¡‡ ¡À– ·≈–π È”≈ â“ßªÕ¥¥â«¬ ’∑π°√¥
- 1+ 23 (41.1)
- 2+ 13 (23.2)
- 3+ 10 (17.9)
- 4+ 2 (3.6)
- ‰¡àæ∫‡™ ◊ÈÕ 8 (14.3)
º≈°“√‡æ“–‡™◊ÈÕ«—≥‚√§®“°‡ ¡À– ·≈–πÈ”≈â“ßªÕ¥
- ‡æ“–‡™◊ÈÕ¢÷Èπ 45 (80.4)
- ‡æ“–‡™◊ÈÕ‰¡à¢÷Èπ 11 (19.6)
º≈¿“æ∂à“¬√—ß ’∑√«ßÕ°
- Cavitary lesion  9 (16.1)
- Patchy infiltration 28 (50)
- Cavitary combined with patchy infiltration 12 (21.4)
- Miliary infiltration 3 (5.4)
- Others 4 (7.1)

2. √–¥—∫ adenosine deaminase activity (ADA)
„π‡≈◊Õ¥¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥ ·≈–ºŸâªÉ«¬ª°µ‘

ºŸâªÉ«¬∑ ’Ë‡ªìπ«—≥‚√§ªÕ¥®”π«π 56 §π ·≈–‡≈◊Õ¥

¢Õß§πª°µ‘®”π«π 64 §π ¡’√–¥—∫ ADA „π‡≈◊Õ¥‡©≈ ’Ë¬
37.9 +/- 18.9 U/L ·≈– 16.7 +/- 4.2 U/L µ“¡≈”¥—∫
´÷Ëß¡’§à“‡©≈’Ë¬¢Õß ADA „π‡≈◊Õ¥¢Õßª√–™“°√∑ —Èß Õß
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°≈ÿà¡¡’§à“·µ°µà“ß°—πÕ¬à“ß¡’π —¬ ”§—≠∑“ß ∂ ‘µ‘ ∑’Ë§«“¡
‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ·≈– p <0.001 ¥—ßµ“√“ß∑’Ë 2 ·≈–
æ∫«à“§à“ ADA „π§πª°µ‘®–¡’§à“‰¡à Ÿß°«à“ 25.8 U/L

3. §«“¡ —¡æ—π∏å¢Õß√–¥—∫ ADA °—∫§à“µ—«·ª√
µà“ßÊ ∑ ’Ë‡°’Ë¬«¢âÕß°—∫«—≥‚√§ªÕ¥

3.1 §«“¡ —¡æ—π∏å¢Õß√–¥—∫ ADA °—∫ª√ ‘¡“≥
¢Õß‡™ ◊ÈÕ∑ ’Ëµ√«®æ∫®“°‡ ¡À– À√◊ÕπÈ”≈â“ßªÕ¥¥â«¬°“√
¬âÕ¡ ’∑π°√¥

®“°°“√»÷°…“æ∫«à“ºŸâªÉ«¬√ âÕ¬≈– 85 µ√«®æ∫
‡™ ◊ÈÕ«—≥‚√§®“°°“√¬âÕ¡ ’∑π°√¥ ‚¥¬æ∫«à“ª√–¡“≥

§√ ÷ËßÀπ÷Ëß¢ÕßºŸâªÉ«¬∑’Ë¬âÕ¡æ∫‡™◊ÈÕ¡’ª√‘¡“≥¢Õß‡™◊ÈÕ 1+
´÷Ëß¡’ª√‘¡“≥¢Õß‡™ ◊ÈÕπâÕ¬ ·≈–æ∫‡æ’¬ß√ âÕ¬≈– 3.6 ∑ ’Ë¡’
°“√¬âÕ¡æ∫‡™◊ÈÕ„πª√‘¡“≥ 4+ ‡¡◊ËÕπ”¡“À“§«“¡ —¡æ—π∏å
¢Õßª√‘¡“≥¢Õß‡™◊ÈÕ∑’Ëµ√«®æ∫°—∫√–¥—∫ ADA „π‡≈◊Õ¥
æ∫«à“¡’§«“¡  —¡æ—π∏å·∫∫º°º—π°—∫ª√‘¡“≥‡™ ◊ÈÕ∑ ’Ëæ∫
°≈à“«§◊Õ√–¥—∫ ADA „π‡≈◊Õ¥¡’§à“ Ÿß„πºŸâªÉ«¬∑’Ë¡’ª√‘¡“≥
‡™◊ÈÕπâÕ¬ ·≈–√–¥—∫ ADA ¡’§à“§àÕπ¢â“ßµË”„πºŸâªÉ«¬∑’Ë¡’
ª√ ‘¡“≥‡™ ◊ÈÕ¡“° ·≈–µË”°«à“ºŸâªÉ«¬∑ ’Ë ‰¡à “¡“√∂µ√«®æ∫
‡™◊ÈÕ ·µàÕ¬à“ß‰√°Áµ“¡‰¡àæ∫«à“¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘
¥—ß· ¥ß„πµ“√“ß∑ ’Ë 3

µ“√“ß∑’Ë 2 · ¥ß√–¥—∫ ADA „π‡≈◊Õ¥¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥ ·≈–§πª°µ‘
ª√–‡¿∑ª√–™“°√ ®”π«π (§π) √–¥—∫ adenosine deaminase activity „π‡≈◊Õ¥

µË” ÿ¥ (U/L)   Ÿß  ÿ¥ (U/L) §à“‡©≈’Ë¬ (U/L) Standard p-value
deviation

ºŸâªÉ«¬«—≥‚√§ 56 8.1 98.4 37.9 18.9 < 0.001
§πª°µ‘ 64 7.9 25.8 16.7 4.2

3.2 §«“¡ —¡æ—π∏å¢Õß√–¥—∫ ADA °—∫º≈°“√
‡æ“–‡™ ◊ÈÕ«—≥‚√§

®“°°“√»÷°…“æ∫«à“ºŸâªÉ«¬√ âÕ¬≈– 80  “¡“√∂
‡æ“–‡™ ◊ÈÕ¢÷Èπ ·µàæ∫«à“√–¥—∫ ADA „π‡≈◊Õ¥¢ÕßºŸâªÉ«¬

∑’Ë‡æ“–‡™ ◊ÈÕ¢÷Èπ¡’√–¥—∫µË”°«à“ºŸâªÉ«¬∑ ’Ë ‰¡à “¡“√∂‡æ“–‡™◊ÈÕ
¢÷Èπ ·µà‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬≈”§—≠∑“ß ∂‘µ‘¥—ß
· ¥ß„πµ“√“ß∑ ’Ë 3

µ“√“ß∑’Ë 3 · ¥ß§«“¡ —¡æ—π∏ å¢Õß√–¥—∫ ADA „π‡≈◊Õ¥ ¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥ °—∫º≈°“√µ√«®À“‡™◊ÈÕ«—≥‚√§ªÕ¥
≈—°…≥–¢ÕßºŸâªÉ«¬ ®”π«π (√âÕ¬≈–) √–¥—∫ adenosine deaminase activity

„π‡≈◊Õ¥
§à“‡©≈’Ë¬ (U/L) Standard p-value

deviation
º≈°“√¬âÕ¡‡ ¡À–·≈–π È”≈â“ßªÕ¥¥â«¬ ’∑π°√¥
- 1+ 23 (41.1) 45.0 22.2 0.058
- 2+ 13 (23.2) 37.0 15.7
- 3+ 10 (17.9) 36.9 15.0
- 4+ 2 (3.6) 19.6 3.2
- ‰¡àæ∫‡™ ◊ÈÕ 8 (14.3) 25.2 10.1
º≈°“√‡æ“–‡™◊ÈÕ«—≥‚√§®“°‡ ¡À– ·≈–πÈ”≈ â“ßªÕ¥
- ‡æ“–‡™◊ÈÕ¢÷Èπ 45 (80.4) 36.7 17.6 0.299
- ‡æ“–‡™◊ÈÕ‰¡à¢÷Èπ 11 (19.6) 43.4 23.8
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«‘®“√≥å
«—≥‚√§ªÕ¥‡ªìπªí≠À“∑’Ë ”§—≠„πª√–‡∑»‰∑¬

‡π◊ËÕß®“°ªí®®ÿ∫—π¡’Õ—µ√“°“√µ‘¥‡™◊ÈÕ¥—ß°≈à“«  Ÿß¢÷Èπ °“√
«‘π‘®©—¬„π√–¬–·√°¢Õß‚√§·≈–„Àâ°“√√ —°…“Õ¬à“ß
‡À¡“– ¡ “¡“√∂∑’Ë®–≈¥Õ—µ√“°“√µ“¬‰¥â ªí≠À“∑ ’Ë∑”„Àâ
‡°‘¥°“√≈ à“™â“∑ ’Ëæ∫‰¥âª√–°“√Àπ ÷Ëß§◊Õ °“√∑’Ëµ√«®‡ ¡À–
‰¡àæ∫‡™◊ÈÕ„πºŸâªÉ«¬∑’Ë¡’Õ“°“√∑“ß§≈‘π‘° ·≈–≈—°…≥–
¿“æ√—ß ’∑√«ßÕ°‡¢â“‰¥â°—∫«—≥‚√§ªÕ¥ æ∫«à“‡¡◊ ËÕµ‘¥µ“¡
ºŸâªÉ«¬¥—ß°≈ à“«‰ªª√–¡“≥ 5 ªï √ âÕ¬≈– 57 ®–°≈“¬‡ªìπ
«—≥‚√§∑’Ë “¡“√∂µ√«®æ∫‡™ ◊ÈÕ‰¥â „π‡ ¡À–13 ¥—ßπ—Èπ
°“√µ√«®‰¡àæ∫‡™ ◊ÈÕ«—≥‚√§„π‡ ¡À–®÷ß‰¡à “¡“√∂∑’Ë®–
µ—¥°“√«‘π ‘®©—¬«—≥‚√§ªÕ¥ÕÕ°‰ª‰¥â

°“√»÷°…“π’È æ∫«à“√–¥—∫ ADA „π‡≈◊Õ¥¢ÕßºŸâªÉ«¬
∑’Ë‡ªìπ«—≥‚√§ªÕ¥¡’§à“ Ÿß°«à“§πª°µ‘Õ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ ·µà√–¥—∫¢Õß ADA „π‡≈◊Õ¥¢ÕßºŸâªÉ«¬«—≥‚√§
ªÕ¥¡’§«“¡·ª√ª√«π¡“°°«à“§πª°µ‘ Alatas ·≈–
§≥–14‰¥â∑”°“√»÷°…“∂ ÷ß√–¥—∫ ADA „π‡≈◊Õ¥¢ÕßºŸâªÉ«¬
«—≥‚√§ªÕ¥„πª√–‡∑»µÿ√°’æ∫«à“ √–¥—∫ ADA ‡©≈’Ë¬„π
ºŸâªÉ«¬«—≥‚√§ªÕ¥¡’§à“ 21.77 +/- 8.51 U/L ‚¥¬  Ÿß°«à“
§πª°µ‘∑ ’Ë¡’§à“ 8.58 +/- 4.38 U/L Õ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂ ‘µ‘ Õ¬à“ß‰√°Áµ“¡‡ÀÁπ‰¥â«à“√–¥—∫ ADA „π‡≈◊Õ¥®“°
°“√»÷°…“¢Õß Alatas ¡’§à“µË”°«à“√–¥—∫ ADA ®“°°“√
»÷°…“§√ —Èßπ’È∑—Èß„πºŸâªÉ«¬«—≥‚√§ ·≈–„π§πª°µ‘ Lakshmi
·≈–§≥–15‰¥â∑”°“√»÷°…“À“√–¥—∫ ADA ‡©≈ ’Ë¬„π‡≈◊Õ¥
¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥∑ ’Ëæ∫‡™◊ÈÕ®“°°“√¬âÕ¡ ’∑π°√¥
·≈–/À√◊Õ ¡’º≈°“√∑¥ Õ∫ tuberculin ‡ªìπ∫«°
‡ª√ ’¬∫‡∑ ’¬∫°—∫§πª°µ‘æ∫«à“√–¥—∫ ADA „π‡≈◊Õ¥¢Õß
ºŸâªÉ«¬¡’§à“ 33.52+/- 15.22 U/L ´÷Ëß¡’§à“ Ÿß°«à“§πª°µ‘
Õ¬à“ß¡’π—¬ ”§—≠ ‚¥¬§πª°µ‘¡’§à“ ADA „π‡≈◊Õ¥‡©≈’Ë¬‡æ’¬ß
16.5 +/- 3.18 U/L ÷́Ëß¡’§à“„°≈â‡§’¬ß°—∫°“√»÷°…“§√—Èßπ’È

πÕ°®“°«—≥‚√§ªÕ¥·≈â« √–¥—∫ ADA ®–æ∫ Ÿß¢÷Èπ
‰¥â„πºŸâªÉ«¬‚√§µ—∫, ‚√§¢ÕßµàÕ¡∏ —¬√Õ¬¥å, infectious

mononucleosis, ‚√§ªÕ¥Õ—°‡ ∫∑’Ë‡°‘¥®“°‰«√ —  ·≈–
·∫§∑’‡√’¬ ·≈–„π‚√§¡–‡√Áß‡¡Á¥‡≈◊Õ¥™π‘¥µà“ßÊ16-18 ®“°
°“√»÷°…“¢Õß Bansal ·≈–§≥–19 æ∫«à“ºŸâªÉ«¬«—≥‚√§
ªÕ¥∑’Ë¡’πÈ”„π™àÕß‡¬◊ËÕÀÿâ¡ªÕ¥¡’√–¥—∫ ADA ‡©≈’Ë¬„π
‡≈◊Õ¥  Ÿß°«à“ ‚√§ªÕ¥Õ—°‡ ∫ ‚√§¡–‡√ ÁßªÕ¥ ·≈–§π
ª°µ‘Õ¬à“ß¡’π —¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬æ∫«à“√–¥—∫ ADA
„π‡≈◊Õ¥∑ ’Ë Ÿß°«à“ 17 U/L  “¡“√∂™à«¬°“√«‘π‘®©—¬«—≥‚√§
ªÕ¥¥â«¬§«“¡‰« (sensitivity) √âÕ¬≈– 97 À√◊ÕÕ“®®–
°≈à“«Õ’°π—¬Àπ÷Ëß«à“ À“°¡’√–¥—∫ ADA „π‡≈◊Õ¥µË”®–
 “¡“√∂∫Õ°‰¥â«à“‰¡àπà“®–‡ªìπ«—≥‚√§ªÕ¥ ·µàÕ¬à“ß‰√
°Áµ“¡ Alatas ·≈–§≥–14 ‰¡àæ∫§«“¡·µ°µà“ß°—π
√–À«à“ß√–¥—∫ ADA „π‡≈◊Õ¥¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥∑’Ë
‰¡à¡’πÈ”„π‡¬◊ËÕÀÿâ¡ªÕ¥ °—∫ºŸâªÉ«¬¡–‡√ÁßªÕ¥ ¥—ßπ—Èπ√–¥—∫
ADA ∑’Ë¡’§«“¡·µ°µà“ß„πºŸâªÉ«¬«—≥‚√§ªÕ¥∑’Ë¡’πÈ”„π
™àÕß‡¬◊ËÕÀÿâ¡ªÕ¥π—Èππà“®–‡°‘¥®“°§«“¡√ÿπ·√ß¢Õß°“√
Õ—°‡ ∫∑’Ë¡“°°«à“ ®÷ß¡’°“√°√–µÿâπ‡¡Á¥‡≈◊Õ¥¢“«™π‘¥
lymphocyte ¡“°°«à“°≈ÿà¡∑ ’Ë‰¡à¡’πÈ”„π™àÕß‡¬◊ËÕÀÿâ¡ªÕ¥

 ”À√—∫§«“¡  —¡æ—π∏å¢Õß§«“¡√ ÿπ·√ß¢Õß‚√§ °—∫
√–¥—∫ ADA „π‡≈◊Õ¥®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“ ºŸâªÉ«¬
«—≥‚√§∑ ’Ë¬âÕ¡ ’∑π°√¥æ∫‡™ ◊ÈÕ„π‡ ¡À–¡’√–¥—∫ Ÿß°«à“
ºŸâªÉ«¬∑’Ë¬âÕ¡‰¡àæ∫‡™◊ÈÕ ·µàæ∫«à“¡’§«“¡ —¡æ—π∏ å·∫∫
º°º—π°—∫ª√‘¡“≥‡™◊ÈÕ«—≥‚√§∑ ’Ëæ∫ Õ¬à“ß‰√°Áµ“¡‰¡àæ∫«à“
¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ ́ ÷Ëß Õ¥§≈âÕß‰ª°—∫°“√»÷°…“
¢Õß Lakshmi ·≈–§≥–15 ∑ ’Ëæ∫«à“ºŸâªÉ«¬«—≥‚√§ªÕ¥∑ ’Ë
¬âÕ¡ ’∑π°√¥®“°‡ ¡À–‰¡àæ∫‡™◊ÈÕ¡’√–¥—∫ ADA µË”°«à“
ºŸâªÉ«¬∑ ’Ë¡’°“√¬âÕ¡ ’∑π°√¥®“°‡ ¡À–‡ªìπ∫«°Õ¬à“ß¡’
π—¬ ”§—≠ ·µà°“√»÷°…“¥—ß°≈ à“«‰¡à ‰¥â·∫àß√–¥—∫§«“¡
√ÿπ·√ßµ“¡ª√‘¡“≥¢Õß‡™◊ÈÕ∑ ’Ëæ∫„π‡ ¡À–®“°°“√¬âÕ¡ ’
∑π°√¥¥—ß‡™àπ°“√»÷°…“§√—Èßπ’È Õ¬à“ß‰√°Áµ“¡ Titarenko
·≈–§≥–20 °≈—∫æ∫«à“√–¥—∫ ADA „π‡≈◊Õ¥¢ÕßºŸâªÉ«¬
«—≥‚√§ ‚¥¬‡©æ“– isoenzyme ADA-2 ¡’§«“¡
  —¡æ—π∏å°—∫§«“¡√ÿπ·√ß¢Õß‚√§‡¡◊ËÕæ‘®“√≥“®“°¿“æ
√—ß ’∑√«ßÕ° Collazos ·≈–§≥–21æ∫«à“√–¥—∫ ADA ‡©≈ ’Ë¬
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„π‡≈◊Õ¥¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥®–≈¥≈ß‡¡ ◊ËÕ‰¥â√—∫°“√
√—°…“¥â«¬¬“√—°…“«—≥‚√§ ´÷Ëß Õ¥§≈âÕß°—∫Õ’°À≈“¬°“√
»÷°…“14,19 ®÷ßÕ“®®–°≈à“«‰¥â«à“√–¥—∫ ADA ∑’Ë≈¥≈ß
‡π◊ËÕß®“°§«“¡√ÿπ·√ß¢Õß‚√§≈¥≈ß ¥—ßπ—Èπ„π¥â“π¢Õß
§«“¡  —¡æ—π∏ å¢Õß§«“¡√ ÿπ·√ß¢Õß‚√§°—∫√–¥—∫ ADA
„π‡≈◊Õ¥πà“®–¡’§«“¡ —¡æ—π∏ å°—π ·µà∑’Ë‰¡àæ∫§«“¡ —¡æ—π∏å
¥—ß°≈ à“«®“°°“√»÷°…“§√ —Èßπ’ÈÕ“®–‡°‘¥®“°°“√∑ ’Ë „π°≈ ÿà¡
∑’Ë¡’ª√‘¡“≥‡™◊ÈÕ¡“° À√◊Õ¡’‡™◊ÈÕ 3+ ·≈– 4+ ¡’®”π«π
ª√–™“°√πâÕ¬

ADA ¡’ 3 molecular forms §◊Õ ADA -1, ADA-2
·≈– ADA-1+CP ´÷Ëß∂Ÿ° √ â“ß¡“®“° gene §π≈–
µ”·Àπàß22 ‚¥¬æ∫«à“√–¥—∫¢Õß ADA-1 ·≈– ADA-2
‡ªìπ isoenzyme ∑ ’Ëæ∫¡“°∑ ’Ë ÿ¥23 ·≈–æ∫«à“√–¥—∫
ADA-2 ‡ªìπ isoenzyme ∑ ’Ëæ∫‰¥â„πÕ—µ√“  à«π 85%
¢Õß isoenzymes ∑—ÈßÀ¡¥„π “√§—¥À≈—Ëß À√◊Õ„π‡≈◊Õ¥24

Rokayan25 æ∫«à“ isoenzyme ADA-2 „π‡≈◊Õ¥¡’§«“¡
 —¡æ—π∏ å∑’Ë¥’∑’Ë ÿ¥°—∫°“√«‘π‘®©—¬«—≥‚√§ªÕ¥ ‚¥¬∑’Ë√–¥—∫
¢Õß ADA-2 ¡’≈¥≈ßÀ≈—ß®“°°“√√ —°…“«—≥‚√§ªÕ¥ ·≈–
¡’°“√‡ª≈ ’Ë¬π·ª≈ß‰ª„π∑“ß‡¥’¬«°—π°—∫√–¥—∫‡¡Á¥‡≈◊Õ¥¢“«
lymphocyte ·µà Ishii ·≈–§≥–26 æ∫«à“√–¥—∫
isoenzyme ADA-1 „π‡≈◊Õ¥¡’√–¥—∫≈¥≈ßÕ¬à“ß¡’π—¬
 ”§—≠„πºŸâªÉ«¬«—≥‚√§ªÕ¥À≈—ß®“°°“√√—°…“ ‚¥¬∑’Ë√–¥—∫
ADA-2 ≈¥≈ß·µà‰¡à·µ°µà“ß®“°°àÕπ°“√√—°…“ ¥—ßπ—Èπ
°“√„™â isoenzymes ¬—ß‰¡à “¡“√∂ √ÿª‰¥â«à“ ¡§«√®–
π” isoenzymes ™π ‘¥„¥¡“„™â„π°“√«‘π ‘®©—¬«—≥‚√§ªÕ¥
Õπ÷Ëß æ∫«à“√–¥—∫ isoenzymes ∑—Èß Õß™π‘¥≈¥≈ßÀ≈—ß®“°
‰¥â√—∫°“√√—°…“ ®÷ßπà“∑’Ë®– “¡“√∂π” √–¥—∫ ADA ·≈–
isoenzymes ¡“„™â„π°“√µ‘¥µ“¡°“√µÕ∫ πÕßµàÕ°“√
√—°…“«—≥‚√§ªÕ¥‰¥â Õ¬à“ß‰√°Áµ“¡§«√∑’Ë®–¡’°“√»÷°…“

‡æ‘Ë¡‡µ‘¡

°“√»÷°…“§√—Èßπ’È®÷ß “¡“√∂‡πâπ¬È”‰¥â«à“√–¥—∫ ADA
„π‡≈◊Õ¥¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥¡’§«“¡·µ°µà“ß®“°§π
ª°µ‘Õ¬à“ß¡’π —¬ ”§—≠ ·¡â«à“®–‰¡à¡’§«“¡ —¡æ—π∏å°—∫
§«“¡√ ÿπ·√ß¢Õß‚√§ °“√»÷°…“π ’È “¡“√∂‡ª√ ’¬∫‡∑ ’¬∫
§«“¡·µ°µà“ß¢Õß√–¥—∫ ADA „π‡≈◊Õ¥¢ÕßºŸâªÉ«¬«—≥‚√§
ªÕ¥ °—∫§πª°µ‘‡∑ à“π—Èπ®÷ßÕ“®®–‰¡à “¡“√∂π”¡“
ª√–¬ÿ°µå„™â∑“ß§≈‘π ‘°„π°“√«‘π‘®©—¬·¬°‚√§‰¥â ¢âÕ
®”°—¥„π°“√»÷°…“§√—Èßπ’È§◊Õ¡’®”π«πª√–™“°√»÷°…“
§àÕπ¢â“ßπâÕ¬·≈–‰¡à¡’°“√·∫àß°“√«—¥ isoenzymes ™π‘¥
µà“ßÊ Õ’°∑—Èß‰¡à ‰¥âµ‘¥µ“¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫
ADA „π‡≈◊Õ¥À≈—ß®“°°“√√—°…“ ¥—ßπ—Èπ°“√π” ADA ¡“
„™â„π∑“ß§≈ ‘π‘°π—Èπ®÷ß ¡§«√∑ ’Ë®–¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡‚¥¬
‡ªìπ°“√»÷°…“·∫∫‰ª¢â“ßÀπâ“∑’Ë¡’°“√π”ºŸâªÉ«¬∑ ÿ°√“¬∑’Ë¡’
Õ“°“√∑“ß§≈ ‘π ‘° ·≈–¿“æ√ —ß ’∑√«ßÕ°‡¢â“‰¥â À√◊Õ
 ß —¬«à“‡ªìπ«—≥‚√§ªÕ¥∑ÿ°√“¬¡“∑”°“√«‘‡§√“–Àå∂÷ß
√–¥—∫ ADA „π‡≈◊Õ¥ ‚¥¬ ¡§«√∑ ’Ë ®–¡’°“√«—¥
isoenzymes ·≈–µ‘¥µ“¡°“√‡ª≈ ’Ë¬π·ª≈ß¢Õß ADA
·≈– isoenzymes À≈—ß°“√√—°…“ ‡æ◊ËÕπ”¢âÕ¡Ÿ≈∑ ’Ë ‰¥â¡“
„™â „π∑“ß§≈ ‘π‘°∑ —Èß„π¥â“π°“√«‘π‘®©—¬ ·≈–°“√√ —°…“
«—≥‚√§ªÕ¥µàÕ‰ª

 √ ÿª
√–¥—∫ adenosine deaminase activity „πºŸâªÉ«¬

«—≥‚√§ªÕ¥¡’§à“  Ÿß°«à“§πª°µ‘Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
‚¥¬‰¡àæ∫«à“¡’§«“¡  —¡æ—π∏å°—∫§«“¡√ ÿπ·√ß¢Õß‚√§∑ ’Ë
ª√–¡“≥‰¥â®“°ª√ ‘¡“≥¢Õß‡™ ◊ÈÕ«—≥‚√§∑ ’Ëæ∫®“°°“√
¬âÕ¡  ’∑π°√¥ Õ¬à“ß‰√°Áµ“¡§«√∑ ’Ë®–¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡
‡æ◊ËÕ∑’Ë®–‰¥âπ”¡“ª√–¬ÿ°µå„™â„π∑“ß§≈‘π‘°µàÕ‰ª
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Abstract :
Background: Examinations of bronchoalveolar lavage fluid (BALF) are helpful in the diagnosis of
various pulmonary diseases but many of them could not give the definite diagnosis. We therefore
studied whether the adenosine deaminase activity (ADA) in BALF could increase the diagnostic
yield in patients with tuberculosis.

Objectives: 1. To determine the value of BALF-ADA in the diagnosis of smear-negative pulmonary
tuberculosis.

2. To examine whether there is the relationship between BALF-ADA and clinical
features, radiographic patterns and differential cell counts.

Materials and methods: ADA activity was measured in BALF from patients who underwent
diagnostic bronchoscopy and BAL at Siriraj Hospital from March to September 2003.

Results: One hundred and nineteen samples were obtained with 39 cases of definite diagnoses
(32.8%). These included malignancy (n=17), tuberculosis (n=14), Pneumocystis jerovecii pneumonia
(n=5) and miscellaneous (n=3, amyloidosis, cryptococcosis and drug-induced pneumonitis).
ADA in tuberculosis group seemed to be  higher than that in the others but without statistical
significance. However, BALF-ADA was significantly higher in the subgroup of diffuse pulmonary
infiltrates on chest radiograph. In comparison between tuberculosis and non-tuberculosis (including
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other diagnoses and non-diagnostic groups), there was a significantly higher ADA only in patients
with tuberculosis with diffuse pulmonary infiltrates on chest radiograph and high lymphocyte to
neutrophil ratio in BALF.

Conclusion: ADA in BALF may be helpful in the diagnosis of pulmonary tuberculosis in patients
with diffuse radiographic pattern.

∫∑§—¥¬àÕ : ∏’√»—°¥‘Ï ‡°’¬√µ‘ª∞¡™—¬* ·≈–«—π™—¬ ‡¥™ ¡ƒ∑∏‘Ïƒ∑—¬.** §ÿ≥§à“„π°“√«‘π‘®©—¬‚√§¢Õß√–¥—∫Õ–¥’‚π´’π
¥’‡Õ¡‘‡π  „ππÈ”≈â“ßÀ≈Õ¥≈¡-∂ÿß≈¡ªÕ¥. «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫—¥«‘°ƒµ 2549:27:133-140.

* ‚√ßæ¬“∫“≈∏π∫ÿ√’ ** ¿“§«‘™“Õ“¬ÿ√»“ µ√ å §≥–·æ∑¬»“ µ√å »‘√‘√“™æ¬“∫“≈

∫∑π”: °“√µ√«®πÈ”≈â“ßÀ≈Õ¥≈¡-∂ÿß≈¡ bronchoalveolar lavage fluid-BALF) ¡’ª√–‚¬™πå„π°“√«‘π‘®©—¬
‚√§∑“ß√–∫∫°“√À“¬„® §≥–ºŸâ«‘®—¬®÷ß∑”°“√»÷°…“«à“ √–¥—∫Õ–¥’‚π ’́π ¥’‡Õ¡‘‡π  (adenosine deaminase-ADA)
„π BALF ®–™à«¬‡æ‘Ë¡°“√«‘π‘®©—¬«—≥‚√§ªÕ¥‰¥âÀ√◊Õ‰¡à

«—µ∂ÿª√– ß§å: 1. ‡æ ◊ËÕª√–‡¡‘π§ÿ≥§à“¢Õß ADA „π BALF „π°“√«‘π‘®©—¬«—≥‚√§ªÕ¥∑ ’Ëº≈¬âÕ¡‡ ¡À–‡ªìπ≈∫
2. ‡æ ◊ËÕÀ“§«“¡  —¡æ—π∏ å√–À«à“ß ADA „π BALF °—∫≈—°…≥–∑“ß§≈‘π‘° ¿“æ√—ß  ’∑√«ßÕ° ·≈–

°“√®”·π°™π ‘¥¢Õß‡´≈≈ å

«‘∏ ’°“√: ∑”°“√µ√«®À“√–¥—∫ ADA „π BALF ®“°ºŸâªÉ«¬∑’Ë ‰¥â√—∫°“√µ√«®¥â«¬°≈âÕß àÕßÀ≈Õ¥≈¡ ∑ ’Ë
‚√ßæ¬“∫“≈»‘√ ‘√“™ √–À«à“ß‡¥◊Õπ¡’π“§¡ ∂÷ß °—π¬“¬π 2546

º≈°“√»÷°…“: æ∫«à“ “¡“√∂„Àâ°“√«‘π‘®©—¬‚√§∑ ’Ë·πàπÕπ®”π«π 39 √“¬®“°ºŸâªÉ«¬∑ —ÈßÀ¡¥ 119 √“¬ (§‘¥‡ªìπ
√âÕ¬≈– 32.8) ·∫àß‡ªìπ ¡–‡√Áß 17 √“¬ «—≥‚√§ 14 √“¬ ªÕ¥Õ—°‡ ∫®“° Pneumocystis jerovecii 5 √“¬
·≈– Amyloidosis, Cryptococcosis ·≈–ªÕ¥Õ—°‡ ∫®“°¬“ Õ¬à“ß≈– 1 √“¬ √–¥—∫ ADA „π BALF ®“°
ºŸâªÉ«¬«—≥‚√§¡’§à“  Ÿß°«à“ºŸâªÉ«¬‚√§Õ ◊ËπÕ¬à“ß¡’π—¬ ”§—≠„π°√≥ ’∑’Ë¡’¿“æ√—ß ’∑√«ßÕ°‡ªìπ·∫∫°√–®“¬ (diffuse)
(p = 0.05) ·≈–∂ â“‡ª√ ’¬∫‡∑ ’¬∫√–À«à“ß°≈ ÿà¡«—≥‚√§·≈–°≈ ÿà¡∑’Ë ‰¡à„™à«—≥‚√§ («‘π‘®©—¬‚√§Õ ◊ËπÀ√◊Õ‰¡à‰¥â√ —∫°“√
«‘π ‘®©—¬∑’Ë·πàπÕπ) æ∫«à“ ADA „π BALF ®–  Ÿß°«à“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂ ‘µ‘‡©æ“–°≈ ÿà¡∑’Ë¡’¿“æ√ —ß ’∑√«ßÕ°
‡ªìπ·∫∫°√–®“¬√ à«¡°—∫¡’ —¥  à«π¢Õß lymphocyte ¡“°°«à“ neutrophil (p = 0.008)

 √ÿª: √–¥—∫ ADA „π BALF ™à«¬„π°“√«‘π‘®©—¬«—≥‚√§ªÕ¥„πºŸâªÉ«¬∑’Ë¡’¿“æ√—ß ’∑√«ßÕ°‡ªìπ·∫∫°√–®“¬
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INTRODUCTION
Tuberculosis is still a major public health

problem worldwide especially in the developing
countries but the diagnosis is sometimes difficult
and time-consuming. The increase of adenosine
deaminase was shown in various body fluids of
patients with tuberculosis such as pleural,
pericardial or peritoneal effusions. Previous
studies showed that adenosine deaminase
activity (ADA) were increased in bronchoalveolar
lavage fluid (BALF) of tuberculosis patients.
However, those studies rarely addressed the data
about clinical features, radiographic patterns or
differential cell counts.

Adenosine deaminase is an enzyme present
in the purine metabolism. It catalyzes the
irreversible deamination of deoxyadenosine and
adenosine to deoxyinosine and inosine,
respectively, plus ammonia.1 This enzyme plays
an important role in lymphocyte and monocyte
maturation and activation. It was tested in human
serum, lymphocyte, pleural fluid, ascitic fluid and
cerebrospinal fluid (CSF) under normal and
pathological conditions. In several diseases in which
cellular immunity was stimulated, such as typhoid
fever, infectious mononucleosis, brucellosis and
Mediterranean spotted fever, serum ADA was
found to be increasing. In pleural fluid and CSF,
measurements of ADA have been of value in the
diagnosis of tuberculosis.2

Previous studies demonstrated that
BALF-ADA was significantly higher in patients with

pulmonary tuberculosis when compared to
patients with non-tuberculous lung diseases and
controls. Pushpakom R et al3, in 1988, was the
first group reporting higher ADA levels in BALF of
tuberculous subjects compared to those from lung
carcinoma patients.3 Afterwards, others also
reported the similar results when compared to
various pulmonary diseases with the exception of
sarcoidosis.4-8 The study by Albera C9, et al
in 1993 and Stratakos G6, et al in 1999 showed
no significant difference of BALF-ADA between
tuberculosis and sarcoidosis groups. This may be
due to the same source of ADA production.

MATERIALS AND METHODS
Subjects

During March to September 2003, one
hundred and nineteen patients with the
indications for diagnostic bronchoscopy were
recruited. Demographic data (including age, sex,
occupation and smoking status) and clinical data
(including presenting symptoms, underlying
diseases, HIV status-if available, clinical diagnoses
and radiographic patterns) were collected. After
informed consent was given, each patient
underwent diagnostic bronchoscopy under local
anesthesia and bronchoalveolar lavage was
performed at the affected segment or at the right
middle or lower lobe in case of diffuse radiographic
patterns. Seven aliquots of 20 ml of normal saline
solution at room temperature were instilled and
immediately retrieved with controlled wall suction.
The first 20 ml was discarded for preventing
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mucous contamination. Transbronchial lung biopsy
may also be performed unless there was any
contraindication. After filtering through one layer
of gauze, the fluid would be routinely sent for cell
count and differential cell count, microbiological
cultures (including bacterial, mycobacterial and
fungal cultures) and cytologic examination. Tissue
biopsy was sent for histological studies.

Diagnoses
Tuberculosis was diagnosed by one of the

following criteria: positive acid fast stain; positive
culture for Mycobacterium tuberculosis; or tissue
pathology. Other definite diagnoses were made
upon the standard criteria for each disease. These
included special stainings, microbiological cultures,
cytologic examinations and histological findings.

Radiographic patterns
We categorized chest radiograph into two

patterns- localized or diffuse forms. Localized
pattern was defined if the lesion was confined to
one lobe. Lesions more than one lobar lesion
located in either ipsilateral or contralateral lung
were classified as diffuse pattern.

ADA assay
ADA assayed by the method introduced by

Giusti10. This was based upon the measurement
of ammonia liberated by the action of deaminase
using a direct colorimetric determination of
ammonia. The reaction mixture consisted of 1
ml of 21 mM adenosine in a 50 mM phosphate

buffer (pH 6.5) and 0.05 ml of BALF. The mixture
was incubated at 37 oC for 60 minutes. In the
presence of enzyme, adenosine was hydrolyzed
to inosine and ammonia. The reaction was
terminated by adding 3 ml of reagent A; the
amount of ammonia was determined by adding
3 ml of reagent B. Reagent A was prepared by
dissolving 10 g of phenol and 50 mg of sodium
nitroprusside in water in a final volume of 100 ml,
and reagent B was made up by mixing 125 ml of
1N NaOH and 16.4 ml of Clorox and water in a
final volume of 1,000 ml. The mixture was allowed
to stand at 37 oC for 30 minutes and then the
optical density was read at 625 nm against the
reagent, substrate and blank.

Statistical analysis
Data were presented as mean (SD) for ADA

in each group. Studentûs t-test was used to
compare the difference between groups. The
difference was regarded significant if p < 0.05.

RESULTS
Among 119 samples, definite diagnoses

could be obtained in 39 cases (32.8%). These
included malignancy (n=17), tuberculosis (n=14),
Pneumocystis jerovecii pneumonia (n=5) and
miscellaneous (n=3, amyloidosis, cryptococcosis
and drug-induced pneumonitis). There was no
difference of age, sex, presenting symptoms
and radiographic patterns (Table 1). Mean ADA
in BALF from tuberculosis patients seemed to be
higher than that from other groups but no
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statistical significance; 2.25 + 2.07 in TB, 1.05 +
1.59 in definite non-TB and 2.11 + 2.30 u/L in
non-diagnostic groups (Figure 1). We then
compared the results according to the radiographic

patterns and it was revealed that BALF-ADA was
significantly higher in the subgroup of diffuse
pattern; 2.91 + 1.41 vs 1.55 + 1.46 u/L, p = 0.05
(Figure 2).

Table 1 Demographic Data
TB Definite Non-diagnostic Total

(n=14) non-TB (n=25) (n=80) (n=119)
Age (years) 59.9 51.3 55.5 55.2
Male (%) 50.0 52.0 58.8 56.3
Symptoms (%) 78.6 84.0 82.5 82.4
Diffuse CXR (%) 50.0 64.0 43.8 48.7

Figure 1 BALF ADA and diagnoses

Figure 2 BALF ADA and radiographic patterns

BALF ADA (u/L)

BALF ADA (u/L)

definite non-TB
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More than two-thirds of the cases were in
the non-diagnostic group and since neither acid
fast staining nor mycobacterial culture was
positive in all, it was less likely that these would
be tuberculosis. We thus assumed these and

definite non-TB groups as non-tuberculous group
but there was still no significant difference of
BALF-ADA; 2.25 + 2.07 vs 1.96 + 2.16 u/L,
p = 0.63 (Figure 3).

Figure 3 BALF ADA
In subgroup analysis, there were no

differences between the two groups according to
sex, smoking status, symptoms, HIV status or even
differential cell counts in BALF. However, a
tendency of higher ADA level was observed in
tuberculosis patients with diffuse radiographic

patterns (Figure 4). A combination of diffuse
lesion and other variables was thus calculated
and yielded that significantly higher ADA was
found only in high lymphocyte to neutrophil ratio
in BALF (Table 2).

Figure 4 BALF-ADA and radiographic patterns

BALF ADA (u/L)

BALF ADA (u/L)
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DISCUSSION
ADA in BALF of tuberculosis patients was

higher than that in the other groups consistent
with previous studies3-8 but no statistical

Table 2 BALF-ADA in patients with diffuse radiographic pattern and lymphocytic predominate in BAL

n BALF ADA
(Mean) SD p

TB 3 3.84 0.74 0.008non-TB 32 1.64 2.23

significance was revealed in the present study
(Table 3). This might be due to the differences in
the technique of bronchoalveolar lavage or ADA
assay.

Table 3 Results of BALF ADA activity from previous studies (NA = not available; Sig. = significant;
NS = non-significant)

MEAN BALF ADA
Authors TB (n) Non-TB (n) p

Present study 2003 2.25 (14) 1.50 (25) 0.25
Kayacan O 2002 3.10 (19) 0.40 (29) <0.001
Prasad CE 2000 4.45 (18) 0.41 (8) Sig.
Stratakos G 1999 NA (50) NA (52) <0.001*

Orphanidou D 1998 NA (28) NA (48) <0.001
Kubota M 1996 5.02 (6) 0.21 - 1.06 (58) <0.01**
Albera C 1993 NA (24) NA (50) NS****

However, BALF-ADA was significantly higher
in the subgroup of diffuse pulmonary infiltrates on
chest radiograph which was comparable to the
studies by Kubota M et al4 in 6 mil iary
tuberculosis and by Stratakos G et al6 showing
good correlation of ADA to the extent of chest
X-ray lesions.

Pushpakom et al11 demonstrated a positive
correlation with BALF-ADA activity and activated
T cel l suggesting that these cel ls were

responsible for the elevation of the enzyme level.
This was supported by Stratakos G et al6 that
ADA was strongly correlated with CD4+/CD8+
ratio and showed no dif ference between
tuberculosis and sarcoidosis, one sharing the same
pathogenetic mechanism.

In addition, previous studies did not include
results from non-diagnostic group despite they
were the majority of the cases. The present study
revealed that BALF-ADA act iv i ty could
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discriminate tuberculosis and non-tuberculosis
in case of diffuse radiographic pattern and high
lymphocyte to neutrophil ratio in BALF.

In conclusion, BALF-ADA seems to be
helpful in the diagnosis of pulmonary tuberculosis
in patients with diffuse radiographic pattern.
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Abstract :
Setting: 10th Zonal Tuberculosis and Chest Disease Center, Chiang Mai, Thailand and the patientsû
home.

Objective: To determine the clinical effect comparisons of short-term versus long-term exercise
therapy among four different home-based exercise therapy programs.

Design: Randomized prospective clinical trial.

Results: After 3 months of short-term and 24 months of long-term of four different home-based
exercise therapy programs, there were no statistically significant changes of per cent FEV1.0 and
per cent FEV1.0/FVC predicted values, Borgûs scale and 12-minute walk test distances including
other measures of all four different home-based exercise programs, both short-term and long-term
(p> 0.05). There is statistically significant change of the per cent exercise compliance.
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Conclusion : Long-term home-based exercise program 3 and 4 demonstrated better statistically
significant clinical benefits as compared with the other 2 home-based exercise training programs.
Some early studies reported that the COPD (Chronic Obstructive Pulmonary Disease) patients
were free of clinical symptoms at least 3 months after taking the exercise programs at least 3
month duration. Larger population and longer duration for studies are required in which results may
different from our study. The home-based exercise training program is an unexpensive, easily done
and useful to limit the medical and economic burdens of disease in the developing countries.
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Introduction
Chronic obstructive pulmonary disease

(COPD) is one of the leading pulmonary causes of
disability and mortality taken worldwide in the
latter half of the 20th century in addition to pulmo-
nary carcinoma. The number of deaths from  these

conditions are similar. However, COPD runs  an
indolent course and is a much more prevalent.
This disease is afrequent result of the exposure to
cigarette smoke1. The primary goal of exercise
therapy in COPD patients is to restore the patient
to the highest possible level of independent
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function. This goal is accomplished by helping
patients to increase their activity through exercise
therapy and to gain control of their symptoms.
Rather than focusing solely on reversing the
disease process, exercise therapy attempts to im-
prove disability from disease.2

Material and method
The study was approved by the research

committee of the 10th Of f ice of Disease
Prevention and Control, Department of Disease
Control of Thailand and the informed consent
forms were signed by the enrolled participants
and their family members. The design of the study
was prospective. The subject exclusion criteria
were those who were diagnosed of asthma.
The subject inclusion criteria were all 18
participants, eight were male, ten were female  from
96 potential participants eligible at our center,
using criteria based on the guidelines of the
Thoracic Society of Thailand3, aged more than 15
years, who had clinical manifestations  of chronic
cough more than 3 months per year, for more  than
2 years) , history of chronic cigarette
smoking more than 20 pack-year or chronic
exposure to other smoke, no history of asthma,
or chronic second-hand cigarette exposure, or
only chronic exposure to other smoke, spirometry
showed evidences of obstructive pulmonary
disease (low per cent of FEV1.0 predicted, low per
cent of FEV1.0/FVC predicted less than 70 per cent,
FEV1.0 : Forced Expiratory Volume in one second,
FVC : Forced Vital Capacity), posteroanterior chest
radiography revealed pulmonary emphysema.
Sixty-eight participants were spirometric-proved
restrictive pulmonary disease, 41 were male, 27

were female, one of male chronic restrictive
pulmonary disease was dead of pulmonary
cancer during exercise therapy, 11 were normal
pulmonary function test, 2 COPD (chronic
obstructive pulmonary disease) participants lost
to follow up at 3 months of program 1 exercise
therapy, then only 16 participants were included
and analyzed in the study. The subjects lived
nearby the 10th Zonal Tuberculosis and Chest
Disease Center, Chiang Mai, Thailand, that allowed
our staffs to visit their home or telephoned them.
They were enrolled and studied since 1 August
2002 to 30 September 2004. The exclusion
criteria were the presence of respiratory tract
infect ion, asthma or tumor, or thopedic
impairment, uncontrolled diabetes or hypertension,
severe anemia, liver or renal disease, untreated
peripheral vascular disease, valvular heart disease,
coronary heart disease, stroke, severe congestive
heart failure, active treatment for cancer, major
psychiatric disease, cognitive impairment and
could not be followed up to evaluate the clinical
manifestations, spirometry with 12-minute walk
test and posteroanterior (PA) chest radiography
every 3 months. All participants were measured
the BMI (Body Mass Index) at the first visit and
every 3 months, the vital signs and were physical
examined. No bronchodilator was given to the
participants during the study.

The spirometer used was the electronic
turbine, flow sensing pneumotachometer çPony
Graphic 4.0é, Cosmed Co. Ltd. Italy which was
acceptable to the standard of the American
Thoracic Society.4 Volume and flow were
recorded in BTPS (Body Temperature Saturated
Ambient Pressure). Spirometry was performed in
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a sitting position with a nose clip guided by a
group of experienced respiratory technicians.
Recorded FEV1.0 and FVC were the maximum
values from  three acceptable graphs. We did not
perform post-bronchodilator spirometry and
Methacholine  challenge test because of shortage
of inhaled bronchodilators and Methacholine in our
Center . We used the gold standard for
diagnosis of COPD based on the Thoracic
Society of Thailand guidelines i.e. a ratio of
FEV1.0 / FVC less than 70 per cent.3 The severity of
COPD was defined as an FEV1.0 not less than 70
per cent, 50-69 per cent and less than 50 per cent
of predicted value as mild, moderate and severe
degree of airways obstruction respectively.

A questionnaire interview, spirometry, first
visit hematocrit value and posteroanterior (PA)
chest radiography were analyzed. We also
performed complete blood count, sputum Gramûs
stain and acid-fast bacilli examination and culture
at the first visit to exclude respiratory bacterial
infection and tuberculosis. A questionnaire
consisted of 23 questions on respiratory
symptoms, family history of COPD and asthma,
past illness, cigarette smoking and therapy,
other present illnesses and socioeconomic status
was developed.

We studied the quality of life (QOL, per cent
of  FEV1.0 / FVC, per cent FEV1.0 and Borgûs
scale5, BMI, per cent exercise compliance and
12-minute walk distance of the COPD patients
compared among 4 dif ferent home-based
programs trained by our staffs both short-term
(3 months for 2 participants in each program)  and
long-term (24 months for 2 participants in
each program) durations. We visited the patientsû

home once a week during the first month of
exercise programs for observation, suggestion
and encouragement the patients. If we did not
meet them we would contact by telephone mail.
After the first month of exercise programs we
telephoned them until ending of the programs.
We also provided  exercise  compliance checklist
to the participants and their family members for
daily signed by them with closely observation and
suggestion by their family members. We
educated the participants and their family
members about cigarette smoking cessation and
details of the exercise program. If they did not
do the exercise in any day, they did not have to
sign their names in the exercise checklist form.
They had to bring this checklist form to our
center every 3 months for evaluation until ending
of the exercise therapy program. The participants
were informed to practice these programs very
sincerely.

Exercise therapy intervention
Four different exercise programs both short-

term and long-term interventions consisted of
home-based training conducted 2 times daily (in
the morning and evening), at least 5 repetitions
in each position with Borgûs scale.5

We assigned the 4 participants for each
exercise program: Program 1 was recommended
by the Thoracic Society of Thailand3, the
important steps are standing and sitting on an
armless chair with pursed lip breathing, Program
2 was recommended by Hough A.6, the important
different steps are standing with lifting a weight,
climbing up the wall and modified by adding the
12-minute walk, Program 3 was recommended
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by Eubank DH and Bone RC7, the important
steps are sitting on an armless chair with
pursing the lip, slowly blowing out the çsteal airé
and counting silently ç1-2-3-4é,  and Program 4
which was also recommended by Hough A6, the
important different steps are sitting on an armless
chair with pursing the lip, blowing out the
çsteal airé toward the the bullûs eye and counting
silently ç1-2-3-4é.

We strongly suggested the participants to
withdraw cigarette smoking and being away from
the chronic cigarette smokers or chronic
exposure to any sources of smoke for prevention
of second-hand smoking before starting the
exercise program because smoking cessation
was the most important step in treating the COPD
people.6

Walk test
During the 12-minute walk test, an index of

functional capacity, subjects were asked to walk
as far as they could in 12 minutes. The test was
performed on a simply modified continuous
rectangular corridor of the front of our centerûs
buildings before performing each spirometry.
The participant was encouraged during the test
with one of three standardized phases used by
the therapist every minute. The test was performed
twice to eliminate any potential learning effect.
If the participant was receiving oxygen therapy,
the therapist carried the oxygen. Walks were
conducted on the same day, with at least a 30-
minute rest period between tests. The second of
the two walk distances was recorded.8

Baseline body mass index and Borgûs scale
were also used to measure  the home-based  ex-
ercise therapy progression.5,6

Statistical analysis
Continuous approximately symmetrically

distributed data were summarized with means
and SEM (standard error of means difference),
while skew distributions were summarized by
medians and interquartile ranges. Paired-t tests
were used to determine if the BMI, per cent FEV1.0,
per cent FEV1.0/ FVC, Borgûs scale  and distance
walked in 12 minutes differed before and after
pulmonary rehabilitation. One-sample t test were
used to determine the prerehabilitation BMI, per
cent FEV1.0, per cent FEV1.0/ FVC, Borgûs scale and
distance walked in 12 minutes differed from
published mean values. Pearson correlation
coefficients were used to assess the strength of
linear relationship between pairs of variable of
interest. Multiple comparisons by Student-t test
were used to determine relationship between
multiple dependent variables. All tests were two
sided and were conducted at 5 per cent
significant level. Changes in preintervention BMI,
per cent FEV1.0, per cent FEV1.0/ FVC, Borgûs scale
and 12-minute walk distance from baseline to 3
months as well as treatment difference at the 24
month assessment, were analyzed using analyses
of covariance (adjusting for age, baseline BMI,
per cent of FEV1.0, per cent of FEV1.0/FVC, Borgûs
scale and 12-minute walk distance). Analyses were
conducted using the stat ist ical package
(Procedure General Linear Model ; SAS Institute;
Cory, NC). Significance was set at 0.05 level for
all tests. All results are presented as adjusted
means and SEM or as mean and SD (standard
deviation). The questionnaire was analyzed by both
univariate and multivariate analyses. The latter
was analyzed using a Forward (LR) logistic
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Results
Table 1: Descriptive characteristics of exercise program conditions at baseline.

Characteristics Number Mean SD SEM
Age (Year) 16 60.43750 11.66173 2.91543
Income 7 4757.14000 3180.07200 795.01800

(Baht/Month) (no income=9)
Per cent Exercise 16 87.57940 17.89246 4.47312
Compliance
Baseline Hematocrit 16 39.68750 5.89597 1.47399

Baseline BMI 16 19.02620 4.80362 1.20091
(Kg/M2)

Sex Male 6  NA  NA  NA
Female 10  NA  NA  NA

Cigarette Past 11 23.36540 13.83444 3.83698
Smoking Current 2 (N= 13) (N=13) (N= 13)
(Pack-Year) Never 1 NA NA NA
Circulatory No 7 NA NA NA
Disease Yes 9 NA NA NA
(controlled)
Hypertension No 14 NA NA NA
(controlled) Yes 2 NA NA NA
Heart Disease No 16 NA NA NA
Cancer No 16 NA NA NA
Diabetes No 16 NA NA NA
Arthritis No 8 NA NA NA

Yes 8 NA NA NA
BMI: Body Mass Index, Kg: Kilogram, M 2 : Square Meter, NA: Not Available.

Table 2 : Comparison of baseline (not shown) versus multiple postrehabilitation measures in each
short-term and long-term exercise programs by paired-t test.

Standard
Standard

Exercise Programs Number Mean
Deviation(SD)

Error of p Value
Mean (SEM)

Per cent FEV1.0 :All Programs 16 43.93750 22.91570 5.72893 0.87000
Per cent FEV1.0/FVC : All  Programs 16 93.56250 32.18482 8.04621 0.66500
Borgûs scale : All Programs 16 12.87500 5.34432 0.74846 0.15600
Per cent Exercise Compliance : All Programs 16 87.57940 17.89246 4.47312 0.00400
12-m. W.T.D. : All Programs 16 890.00000 197.73719 0.54300

12-m. W.T.D.: Twelve-Minute Walk Test  Distance, was measured in term of cycle, one cycle w as equal to 80 meters.
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Table 3 : Multiple comparisons of multiple measures between exercise programs by student-t test.
Measures Programs Programs p Value

Per cent FEV1.0 Program 4 versus : Program 1 0.49700
12-minute Walk Test Distance Program 4 versus : Program 1 0.34100
Per cent Exercise Compliance Program 4 versus : Program 2 0.29800
Borgûs scale Program 3 versus : Program 2 0.43000

(ROC) with sensitivity were calculated. The
statistical analyses were done via SPSS 12.0 for
Windows.

A total number of 96 potential participants
eligible at our center, of which 18 COPD
participants were included. Two COPD participants
lost to follow up at 3 months of program 1 home-
based therapy, then only 16 COPD participants
were included and analyzed in this study. Of these,
6 participants were male. Formal home-based
therapy was terminated for the short-term groups
of four different programs, whereas the long-term
groups continued for another 21 months. Demo-
graphic and medical information regarding
the participants at the initial screening visit is
shown in Table 1, including the means(+/- SEM)
that describes how the various measures changed
during the first 3 months and during 24 months
of home-based programs. Table 2 provides the
means( +/- SEM) that permit comparisons of
exercise therapy, both short-term and long-term
conditions of all exercise programs, on per cent
FEV1.0 predicted values, per cent FEV1.0/FVC
predicted values, Borgûs scale, per cent exercise
compliance and 12-minute walk test distances.
On examination of changes across time, it is
evident that the par ticipants in this trial
experienced clinically without statistically changes
for per cent FEV1.0 and FEV1.0/FVC predicted

values, Borgûs scale and 12-minute walk distances
of both short-term and long-term conditions of
all exercise programs with exception of the per
cent exercise compliance. The rest of the
measures were not shown in this table were also
not statistically significant changed.

Table 3 reveals no statistically significant
difference of multiple measures among the
exercise training programs (p > 0.05).

Only 2 of 16 patients did not improve 12-
minute walk distance after home-based exercise
training programs. One of these patients was 69
year-old female and did long-term exercise
program 1. Her 12-minute walk test distance after
completion of 24 month exercise training was
shorter than the baseline value. She has the
lowest BMI (14.54 kg/M2) of the 16 patients.
Another 65 year-old male participant had the
second lowest BMI (14.68 kg/M2) and did the
short-term exercise program 1. His postrehabili-
tation 12-minute walk test distance was not
different from the baseline value. We  thought  that
these two participants believed that they were
too functionally limited to complete the test
although giving more and more encouragement.
The unit (cycle) which we measured may not give
the detail of differences of the 12-minute walk
test distances.
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Figure : Twelve-minute walk test distances of individual patients before and after home-based exercise
training.

Discussion
The primary objectives of this research  project

were : 1) to compare the clinical effects
of short-term versus long-term exercise therapy
among four home-based exercise programs.
2) to explore the potential effects of measures on
any observed differences among the four home-
based exercise therapy programs. Interestingly,
one long-term exercise program reported more
gains than shor t-term program9. Foy and
colleaguesû study was center-based exercise
therapy, comparing between short-term (3 months)
and long-term (18 months) programs. They
studied four domains of chronic respiratory
disease questionnaire (CRQ) scores (dyspnea,
fatigue, emotional function and mastery)9.
However, in our project, we studied Borgûs scale

instead of CRQ scores and other measurable
variables. Boueri and colleagues studied quality
of life measurement with a generic instrument
(Short Form-36) following pulmonary rehabilitation  in
COPD patients8, but these SF-36 scales were  dif-
ficult to evaluate in our communities.

Most pulmonary rehabilitation programs are
conducted in the outpatient setting and are
usually conducted several times per week for 6
to 12 weeks8. However, some programs have a
longer duration8, this made us to design the study
of more longer duration, 3 months for short-term
and 24 months for long-term of four different
home-based exercise programs. In Boueri and
colleaguesû study, there was no statistically
signif icant correlation between FEV1.0 and
prerehabilitation SF-36 scores8. In our study, there
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were no statistically significant changes of per
cent FEV1.0 and per cent FEV1.0/FVC predicted
values, Borgûs scale and 12-minute walk test
distance of all home-based exercise programs
compared with statistically significant changes of
per cent exercise compliance of all home-based
exercise programs. However, we found clinically
changes of these measures of all home-based
exercise programs. The Borgûs scale and the
12-minute walk test distance are measuring
different constructs; the Borgûs scale involves
patientsû perceptions of their physical capacity,
while the 12-minute walk test distance is an
actual measure of a physical capacity. Long-term
exercise programs seemed to be clinically better
than the short-term ones. It is possible that the
changes may be statistically significant in a larger
study population.

Early studies suggested that an inexpensive
home-based exercise training program can
improve quality of life and exercise tolerance in
patients with moderate COPD10-12. Exercise
training or pulmonary rehabilitation may be un-
dertaken in an inpatient, outpatient, or home-based
setting, depending on the individual needs of the
patient and available resources13. Oxygen
supplementation did not further improve the
exercise training effect, compared with training
with air, in patients with COPD14. Comparison with
our study, all of our 16 COPD participants did
not need oxygen supplementation during their
home-based exercise training, although there were
some participants with severe degree of COPD
in this study. Some early studies reported that
the COPD patients were free of clinical symptoms
at least 3 months after taking the exercise
programs at least 3 month-duration while we

encouraged our patients to take the lifelong
exercise programs.

Taken collectively, exercise training program
3 and 4 may lead to better pulmonary compliance,
despite the lowest exercise compliance of
program 4(72.59000+/-23.20772 per cent, Mean+/
-SD).

In conclusion, our results suggest that home-
based exercise therapy, especially long-term-
program 3 and 4 are unexpensive, easily self-done
and useful established health strategy that
enhance standard therapy for persons with COPD
to limit the medical and economic burdens of
disease and most applicable for developing
countries.
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