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«‘™“·æ∑¬åπ—Èπ‡ªìπ∑—Èß»“ µ√å (Science) ·≈–»‘≈ªá
(Art) „π à«π∑ ’Ë‡ªìπ»“ µ√åπ—Èπ ª√–°Õ∫¥â«¬À≈—°°“√
(principle) ·≈–°Æ‡°≥±å∑ ’ Ë·π à™—¥ ·≈–¡’§«“¡·¡àπ¬”  Ÿß
„π¢≥–∑ ’Ë à«π∑ ’Ë‡ªìπ»‘≈ªáπ —Èπ ®–‰¡à¡’À≈—°‡°≥±å∑’Ë·πàπÕπ
¬°µ—«Õ¬à“ß°“√ªØ‘∫ —µ‘√ —°…“∑ ’ Ë∑”°—π„πÀÕºŸâªÉ«¬«‘°ƒµ ‡™àπ
°“√À¬à“‡§√◊ËÕß™à«¬À“¬„® (weaning) ®–‡ÀÁπ‰¥â«à“ ¡’§«“¡
À≈“°À≈“¬Õ¬à“ß¡“°„π«‘∏’°“√ªØ‘∫—µ‘ ·æ∑¬å·µà≈–∑à“π
¡’«‘∏’°“√À¬à“‡§√◊ËÕß∑’Ë‰¡à‡À¡ ◊Õπ°—π ·¡â·µà·æ∑¬å∑ à“π
‡¥’¬«°—π‡Õß°ÁÕ“®¡’«‘∏’°“√À¬à“‡§√◊ËÕßµà“ß°—π„πºŸâªÉ«¬
·µà≈–§π °“√µ—¥ ‘π„®‡≈◊Õ°«‘∏’°“√ªØ‘∫—µ‘ µ≈Õ¥®π°“√
°”Àπ¥√–¬–‡«≈“¢Õß°“√À¬à“‡§√◊ ËÕß„π·µà≈–¢—ÈπµÕπ
 à«πÀπ÷Ëß®–¡’¢âÕ¡Ÿ≈À≈—°∞“π∑“ß«‘™“°“√√Õß√ —∫ ·µàÕ’°
 à«πÀπ÷Ëß´÷Ëß¡’®”π«π‰¡àπ âÕ¬∑’ËÕ“»—¬°“√§“¥§–‡π®“°
ª√– ∫°“√≥å¢Õß·æ∑¬å·µà≈–∑à“π

Õ¬à“ß‰√°Áµ“¡ ‡¡ ◊ ËÕ¡’§«“¡‡®√ ‘≠°â“«Àπ â“∑“ß«‘∑¬“-
»“ µ√å¡“°¢÷Èπ µ≈Õ¥®π¡’°“√π”»“ µ√åÕ ◊ËπÊ ¡“ª√–¬ÿ°µå
„™â√ à«¡¥â«¬ Õ“∑ ‘ «‘™“√–∫“¥«‘∑¬“ (epidemiology) ´÷Ëß
µàÕ¡“·µ°·¢πßÕÕ°‡ªìπ«‘™“√–∫“¥«‘∑¬“§≈ ‘π ‘° (clinical
epidemiology) ∑”„Àâ·æ∑¬å¡’‡§√◊ËÕß¡◊Õ∑’Ë„™â«—¥§«“¡
 —¡æ—π∏å¢Õß ‘Ëßµà“ßÊ ‰¥âÕ¬à“ß™—¥‡®π¡“°¢÷Èπ   ‘Ëßπ’È‡Õß∑”„Àâ
«‘™“·æ∑¬å¡’§«“¡‡ªìπ»“ µ√ å¡“°¢÷Èπ °≈à“«§◊Õ “¡“√∂
Õ∏ ‘∫“¬ª√“°Ø°“√≥ åµà“ßÊ ‰¥âÕ¬à“ß‡ªìπ‡Àµÿ‡ªìπº≈ ∑”„Àâ
°“√µ—¥ ‘π„®µà“ßÊ „π∑“ß°“√·æ∑¬å¡’§«“¡·πàπÕπ¡“°¢÷Èπ
‚¥¬Õ“»—¬¢âÕ¡Ÿ≈À≈—°∞“π®“°ß“π«‘®—¬¡“ π—∫ π ÿπ

°“√»÷°…“«‘®—¬∑“ß°“√·æ∑¬å‚¥¬∑ —Ë«‰ª  “¡“√∂·∫àß
‡ªìπ 2 °≈ÿà¡„À≠àÊ ‰¥â·°à °“√»÷°…“‡™‘ß —ß‡°µ (observa-
tional study) ·≈– °“√»÷°…“‡™‘ß∑¥≈Õß (experimental
or interventional study) À√◊Õ„π∑“ß°“√·æ∑¬å®–‡√’¬°«à“
‡ªìπ clinical trial 1

°“√»÷°…“‡™‘ß —ß‡°µ (observational study) §◊Õ
°“√»÷°…“‚¥¬°“√‡°Á∫¢âÕ¡Ÿ≈∑ ’Ë‡°’Ë¬«¢âÕß°—∫ ‘Ëß∑’ËµâÕß°“√»÷°…“
‚¥¬ “¡“√∂·∫ àß¢âÕ¡Ÿ≈‰¥â‡ªìπ 2 ™π‘¥§◊Õ ¢âÕ¡Ÿ≈∑’Ë‡ªìπ
exposure ·≈– outcome °“√‡°Á∫¢âÕ¡Ÿ≈¥—ß°≈à“« “¡“√∂
∑”‰¥â ∑ —Èß‚¥¬°“√‡°Á∫¬âÕπÀ≈—ß (retrospective) À√◊Õ‰ª
¢â“ßÀπâ“ (prospective) ≈—°…≥–∑ ’Ë ”§—≠¢Õß°“√»÷°…“
‡™‘ß — ß ‡°µ §◊Õ ºŸâ∑”°“√»÷°…“®–‰¡à¡’ à «π„π°“√
°”Àπ¥°“√ªØ‘∫—µ‘ À√◊Õ°“√√ —°…“ (intervention)  ·µàÕ¬à“ß„¥

 ”À√—∫°“√»÷°…“‡™‘ß∑¥≈Õß À√◊Õ clinical trial π—Èπ
ºŸâ∑”°“√»÷°…“¡’  à«π„π°“√°”Àπ¥°“√ªØ‘∫ —µ‘À√◊Õ°“√√ —°…“
„πª√–™“°√∑’Ë∑”°“√»÷°…“ „πªí®®ÿ∫—π«‘∏’°“√∑’Ë∂◊Õ‡ªìπ
¡“µ√∞“π·≈–¡’§«“¡·¡àπ¬” Ÿß  ÿ¥§◊Õ«‘∏’°“√¢Õß random-
ized control trial °≈à“«§◊Õ °“√®”·π°ª√–™“°√‡ªìπ
°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡»÷°…“π—Èπ„™â«‘∏’°“√¢Õß randomization
„π¢≥–‡¥’¬«°—π  °≈ÿà¡§«∫§ÿ¡®–‰¥â√—∫°“√ªØ‘∫—µ‘À√◊Õ¬“™π‘¥
À≈Õ° (placebo) À“°‡ªìπ‰ª‰¥â ‡æ ◊ ËÕ≈¥Õ§µ‘ (bias) ∑ ’ Ë
Õ“®‡°‘¥¢÷Èπ∑—Èß®“°ª√–™“°√∑ ’Ë»÷°…“‡ÕßÀ√◊Õ®“°·æ∑¬å
ºŸâ„Àâ°“√√ —°…“
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ß“π«‘®—¬„πÀÕºŸâªÉ«¬«‘°ƒµπ — Èπ  “¡“√∂∑”‰¥â∑ — Èß°“√
»÷°…“‡™‘ß  —ß‡°µ·≈–°“√»÷°…“‡™‘ß∑¥≈Õß (clinical trial)
µ—«Õ¬à“ß‡™àπ °“√»÷°…“‡√◊ ËÕß«‘∏ ’°“√À¬à“‡§√◊ ËÕß™à«¬À“¬„®
Õ“®∑”°“√»÷°…“‡™‘ß —ß‡°µ‚¥¬°“√§âπ‡«™√–‡∫’¬π¬âÕπÀ≈—ß
·≈–À“§«“¡ —¡æ—π∏å¢Õß§«“¡ ”‡√ Á®¢Õß°“√À¬à“‡§√◊ ËÕß
°—∫«‘∏ ’°“√∑’Ë„™â Õ¬à“ß‰√°Áµ“¡ ®”‡ªìπµâÕß‡°Á∫¢âÕ¡Ÿ≈Õ◊ËπÊ
∑’ËÕ“®¡’§«“¡ —¡æ—π∏å°—∫°“√À¬à“‡§√◊ ËÕß Õ“∑‘ Õ“¬ÿ, ‡æ»,
‚√§‡¥‘¡¢ÕßºŸâªÉ«¬, §«“¡√ÿπ·√ß¢Õß‚√§, §«“¡™”π“≠
¢Õß·æ∑¬å·≈–∫ÿ§≈“°√Õ ◊Ëπ, ‡ªìπµâπ ªí®®—¬‡À≈à“π ’ÈÕ“®‡ªìπ
confounder ´÷ËßÀ“°‰¡à‰¥âπ”¡“«‘‡§√“–Àå√ à«¡¥â«¬®–∑”„Àâ
°“√·ª≈º≈°“√»÷°…“º‘¥æ≈“¥‰¥â ®–‡ÀÁπ‰¥â«à“°“√»÷°…“
«‘∏ ’π’È¡’¢âÕ®”°—¥µ√ß∑’Ë°“√‡°Á∫¢âÕ¡Ÿ≈¬âÕπÀ≈—ß¡—°®–‰¡à‰¥â
¢âÕ¡Ÿ≈∑ ’Ë§√∫∂â«π

°“√»÷°…“‡™‘ß  —ß‡°µÕ’°«‘∏’°“√Àπ ÷Ëß∑’ËÕ“®∑”‰¥â‚¥¬
°“√‡°Á∫¢âÕ¡Ÿ≈‰ª¢â“ßÀπ â“ (prospective) «‘∏’°“√π ’È ∑”„Àâ
 “¡“√∂‡°Á∫¢âÕ¡Ÿ≈∑’ËµâÕß°“√‰¥â§√∫∂â«π ‡π◊ËÕß®“° “¡“√∂
«“ß·ºπ°“√‡°Á∫¢âÕ¡Ÿ≈≈ à«ßÀπ â“‰¥â ºŸâ«‘®—¬®–‡°Á∫¢âÕ¡Ÿ≈¢Õß
exposure ·≈–‡Ω Ñ“µ‘¥µ“¡«à“®–¡’ outcome ‡ªìπ‡™àπ‰√
‚¥¬∑’Ë ºŸâ«‘®—¬‰¡à¡’ à«π°”Àπ¥«‘∏ ’°“√„π°“√À¬à“‡§√◊ËÕß
·µàÕ¬à“ß„¥ ‡√’¬°«‘∏’°“√π’È«à“ cohort study

 ”À√—∫ clinical trial π—Èπ Õ“®∑”‰¥â‚¥¬°“√‡≈◊Õ°«‘∏’
°“√À¬à“‡§√◊ËÕß„ÀâºŸâªÉ«¬·µà≈–√“¬ ‚¥¬«‘∏’ randomization
Õ¬à“ß‰√°Áµ“¡Õ“®¡’¢âÕ®”°—¥∑’Ë‰¡à “¡“√∂„™â«‘∏’°“√ çblindingé
À√◊Õ placebo ‰¥â ∑ — Èßπ ’ È‡π◊ ËÕß®“°«‘∏ ’°“√À¬à“‡§√◊ ËÕßπ — Èπ ¡’
§«“¡·µ°µà“ß°—π™—¥‡®π

πÕ°®“°π—Èπ °“√»÷°…“·∫∫ clinical trial ¬—ß
 “¡“√∂®”·π°µ“¡«—µ∂ ÿª√– ß§åÕÕ°‰¥â‡ªìπ°“√»÷°…“∂÷ß
efficacy ·≈–°“√»÷°…“∂ ÷ß effectiveness  ”À√—∫
Õ¬à“ß·√°π — Èπ‡ªìπ°“√»÷°…“‡æ ◊ ËÕµÕ∫§”∂“¡«‘®—¬∑ ’ Ë«à“ ç°“√
√—°…“™π ‘¥π’È‰¥âº≈¥’À√◊Õ‰¡à ¿“¬„µâ ∂“π°“√≥å∑ ’Ë‡ªìπÕÿ¥¡§µ‘é
„π¢≥–∑’Ë§”∂“¡«‘®—¬¢Õß°“√»÷°…“∂÷ß effectiveness π—Èπ§◊Õ
ç°“√√ —°…“™π ‘¥π ’ È ‰¥âº≈¥’À√◊Õ‰¡à¿“¬„µâ ∂“π°“√≥ åª°µ‘é

‚¥¬∑ —Ë«‰ª®–∑”°“√»÷°…“∂÷ß efficacy °àÕπ À“°°“√√—°…“
„À¡àπ ’ È‰¥âº≈¥’®÷ß®–∑”°“√»÷°…“∂ ÷ß effectiveness µàÕ‰ª
°“√»÷°…“∂÷ß efficacy ®–¡’¢âÕ°”Àπ¥°Æ‡°≥±å¡“°·≈–„™â
®”π«π¢Õßª√–™“°√∑’Ë‡¢â“√ à«¡„π°“√»÷°…“πâÕ¬ „π¢≥–∑’Ë
°“√»÷°…“∂ ÷ß effectiveness °Æ‡°≥±å®–§àÕπ¢â“ßÀ≈«¡
·µàµâÕß°“√ª√–™“°√‡¢â“√à«¡„π°“√»÷°…“¡“°2

Õ—µ√“°“√µ“¬‡ªìπ outcome ∑’Ë∂Ÿ°„™â¡“°∑’Ë ÿ¥„π
ß“π«‘®—¬„πÀÕºŸâªÉ«¬«‘°ƒµ ‚¥¬¡—°®–∂◊Õ«à“Õ—µ√“°“√µ“¬∑ ’ Ë
28 «—π À√◊Õ 30 «—π ‡ªìπ çgold standardé „π°“√
‡ª√ ’¬∫‡∑ ’¬∫«‘∏ ’°“√√ —°…“ºŸâªÉ«¬„πÀÕºŸâªÉ«¬«‘°ƒµ Õ¬à“ß‰√
°Áµ“¡ √–¬–À≈—ßæ∫«à“¡’ß“π«‘®—¬‡ªìπ®”π«π¡“°∑’Ë‡ªìπ
çnegative studyé ∑”„Àâπ—°«‘®—¬À≈“¬∑ à“π‡™ ◊ËÕ«à“°“√„™â
Õ—µ√“°“√µ“¬‡ªìπ outcome Õ“®¡’¢âÕ®”°—¥‡π◊ËÕß®“°¡’
§«“¡‰«‰¡àæÕ„π°“√·¬°§«“¡·µ°µà“ß∑ ’Ë‡≈Á°πâÕ¬‰¥â·≈–
‡ πÕ„Àâ„™â morbidity ‡ªìπ outcome ·∑π3

°“√‡ª√’¬∫‡∑’¬∫Õ—µ√“°“√µ“¬„π·µà≈–ÀÕºŸâªÉ«¬
«‘°ƒµ·≈–·µà≈–°“√»÷°…“°Á¡’§«“¡ ”§—≠ ∑ —Èßπ’È‡π◊ËÕß®“°
§«“¡√ ÿπ·√ß¢Õß‚√§„πºŸâªÉ«¬·µà≈–·Ààßπ — Èπ‰¡à‡∑ à“°—π °“√
ª√–‡¡‘π§«“¡√ÿπ·√ß¢Õß‚√§‚¥¬„™â¡“µ√∞“π‡¥’¬«°—π
µ—«Õ¬à“ß‡™àπ °“√„™â‡§√◊ ËÕß¡◊Õ™’È«—¥ APACHE À√◊Õ SAPS
®–™à«¬„Àâ°“√·ª≈º≈°“√«‘®—¬¡’§«“¡∂Ÿ°µâÕß¡“°¢÷Èπ

ªí®®ÿ∫—π¬—ß¡’°“√ªØ‘∫—µ‘√—°…“À≈“¬Õ¬à“ß„πÀÕºŸâªÉ«¬
«‘°ƒµ∑’Ë∑”°—πÕ¬à“ß·æ√àÀ≈“¬ ‚¥¬∑’Ë¬—ß‰¡à¡’À≈—°∞“π∑’Ë¬◊π¬—π
∂ ÷ßª√–‚¬™π åÀ√◊Õ§«“¡§ÿâ¡§à“Õ¬à“ß‡æ’¬ßæÕ ®÷ßπ à“®–¡’°“√
À¬‘∫¬°¡“∑”°“√«‘®—¬‡æ◊ËÕπ”º≈¡“„™â„π°“√«“ß·π«∑“ß
°“√ªØ‘∫ —µ‘√—°…“ ‡æ ◊ËÕ„Àâ‡°‘¥ª√–‚¬™πåµàÕºŸâªÉ«¬¡“°∑’Ë ÿ¥
√«¡∑—Èß≈¥§à“„™â®à“¬∑ ’Ë‰¡à®”‡ªìπ µ—«Õ¬à“ßß“π«‘®—¬¥—ß°≈à“«
∑’Ë¡’°“√∑”°“√»÷°…“·≈â« Õ“∑‘ °“√‡ª≈’Ë¬π ventilator
circuit „π°“√ªÑÕß°—π nosocomial pneumonia4, °“√„Àâ
¬“ªÑÕß°—π¿“«–‡≈◊Õ¥ÕÕ°„π∑“ß‡¥‘πÕ“À“√ „πºŸâªÉ«¬∑’Ë¡’
§«“¡‡ ’Ë¬ßπâÕ¬5, °“√„™â protocol - driven strategies „π
°“√À¬à“‡§√◊ ËÕß™à«¬À“¬„®6 ‡ªìπµâπ
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IntroductionIntroductionIntroductionIntroductionIntroduction
Evolution of the Concept of Acute Respiratory Failure
Traditional Indication for Invasive Mechanical Ventilation
Why Revisiting the Traditional Indications Is Appropriate

Does Every Ventilated Patient Need to Be Intubated?
Does Every Intubated Patient Need to Be Ventilated?

Indications for Mechanical Ventilation in Different Clinical Situations
Apnea and Impending Respiratory Arrest
Acute Exacerbation of COPD
Acute Severe Asthma
Neuromuscular Disease
Acute Hypoxemic Respiratory Failure
Heart Failure and Cardiogenic Shock
Acute Brain Injury
Flail Chest

Implications of Recent Research on Ventilator-Induced Lung Injury
Contraindications to Mechanical Ventilation
Conclusions and Recommendations

Increased understanding of the mechanisms and effects of acute respiratory failure has not been
accompanied by more precise criteria by which the clinician can determine when intubation should
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IntroductionIntroductionIntroductionIntroductionIntroduction
It seems logical that a state-of-the-art con-

ference on the techniques and clinical applications
of invasive mechanical ventilation should begin with
a systematic review of the indications for using it.
However, although there have been hundreds of
studies on the technical aspects and clinical uses
of ventilatory support, and on the process of dis-
continuing it once underway, surprisingly little work
has been done on the reasons and circumstances
for initiating this form of life support.  In fact, al-
though some textbooks dealing with mechanical

be carried out and invasive positive-pressure ventilation (IPPV) instituted in a given patient.  The
indications traditionally offered in reviews and textbooks have tended to be either so broad as
not to be very helpful in an individual case, or of questionable clinical relevance and too cumber-
some for practical use.  This review updates the indications for IPPV in adult patients with acute
respiratory failure by examining available evidence from clinical trials and by considering new
management alternatives that have become available in the last 20 years.  Indications for IPPV
based on specific threshold values for Pco2 and pH or on various indices of arterial oxygenation
have generally not been validated by clinical evidence, and it is unlikely that any cutoff value
would be applicable to all patients or all categories of acute respiratory failure.  Stated another
way, there is probably no single value for arterial Pco2, pH, or Po2 that by itself constitutes an
indication for IPPV.  Compelling face validity justifies the use of IPPV in cases of apnea or when
it appears certain that respiratory arrest is about to occur.  However, dyspnea, tachypnea, or the
subjective impression of respiratory distress are probably not in themselves justifications for emer-
gency intubation.  It should be possible to avoid IPPV and its attendant complications in many
cases of acute hypercapnic respiratory failure.  In acute exacerbations of chronic obstructive
pulmonary disease, noninvasive positive-pressure ventilation (NPPV) should be the initial ventilation
approach unless the patient has one of several specific exclusion criteria such as cardiovascular
instability or severely impaired mental status.  It may also be possible to avoid intubation through
the use of NPPV in certain immunocompromised patients with early acute hypoxemic respiratory
failure.  However, in other settings of acute hypoxemic respiratory failure, such as acute lung injury
and acute respiratory distress syndrome, this has not been shown.  The use of IPPV may improve
outcomes in patients with severe cardiogenic shock. However, IPPV has not proven to be beneficial
in traumatic brain injury and flail chest, in the absence of other indications.

ventilation include introductory chapters on indica-
tion,1-4 a substantial number do not,5-8 and in some
books6,8 the indications for mechanical ventilation
cannot even be found in the index.  Reviews and
chapters discussing indications usually either
rehash the pathophysiology of respiratory failure
or transpose guidelines developed for ventilator
weaning to the çfront endé of the mechanical
ventilation sequence. Very few address head-on
the question of whether and when a given patient
should be intubated and placed on a ventilator.
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This paucity of studies and explicit discussions
of the indications for mechanical ventilation hints at
the inherent difficulty of this topic.                 Because
acute respiratory failure (ARF) is by        definition
a threat to a patientûs life, clinicians have      natu-
rally regarded ventilatory support as a çgivené in
management. Specific indications have almost never
been studied directly, something as true in 2002 as
it was 2 decades ago when this subject was first
addressed at a Respiratory Care            State-of-
the-art Journal conference.9

But there have been important changes.  Ven-
tilators and ventilation techniques have evolved,
and much more is known about the management
of certain forms of ARF.  In this article I review the
development of the concept of ARF as it applies
to the decision development when to intubate
and ventilate a given patient, and list the indica-
tions put forward in the past by different authors
and expert groups.  I then offer reasons why these
traditional indications need to be revisited and
review current understanding of the benefit of
invasive mechanical ventilation in different catego-
ries of ARF.  After a brief discussion of how recent
data on ventilator-induced lung injury might im-
pact the decision to initiate invasive mechanical
ventilation, I conclude with a set of updated indi-
cations based on available experimental data in
the context of our understanding of the benefits
and hazards of this form of support.

This review is restricted to the ventilatory
support of adult patients with ARF.  Indications for

mechanical ventilation in infants and children are
not covered, nor is the subject of using long-term
mechanical ventilation as an elective therapy (rather
than as life support) to rest the ventilatory muscles
in patients with chronic ventilatory insufficiency.10

Because there is no generally accepted abbrevia-
tion for invasive mechanical ventilation, and because
the term  çIMVé means  something else, I use the
acronym IPPV for invasive positive-pressure
ventilation, in order to maintain a parallel with the
standard term NPPV (noninvasive positive-pressure
ventilation).

Evolution of the Concept Evolution of the Concept Evolution of the Concept Evolution of the Concept Evolution of the Concept of Acute
Respiratory Failure

The introduction of IPPV into common use as
a form of life support, around 1970, coincided with
spread of the concept of respiratory failure as a
physiologic state.  Although the notion of respira-
tory failure as a derangement of the gas exchange
function of the lungs had been mentioned earlier,
widespread dissemination of the present concept
came primarily from EJM Campbell, especially in
his Goulstonian Lecture to the Royal College of
Physicians in London in 1965:

The function of the respiratory system is to secure
gas exchange between blood and ambient air so
that the arterial blood gas pressures are within
certain limits.  Therefore respiratory failure may be
defined as impairment of this function of such
degree that the arterial blood gas pressure depart
from these limits.11
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Campbell emphasized the relationship of
arterial oxygen tension to the oxyhemoglobin
dissocciation curve (Fig. 1), indicating the Po2 and
hemoglobin saturation (SO2) values at which hy-
poxia posed threats to tissue function of increas-
ing severity.11  He incorporated both alveolar
ventilation and arterial oxygenation in defining
respiratory failure, stating that the latter ç...é is
present in a subject at rest breathing air at sea-
level  if, because of impaired respiratory function,
the arterial blood PO2 is below 60mm Hg or the
PCO2 above 49 mm Hg.é11

To Campbellûs arterial PO2 and PCO2 thresh-
olds for defining respiratory failure, Petty12 added
a time element, relating the suddenness with
which these thresholds were reached to the
potential threat to the life of the affected indi-
vidual.  This introduced the concept of acute
respiratory failure:

Fig. 1 The oxyhemoglobin dissociation curve relating Po2 (X axis) to hemoglobin oxygen saturation (SO ,
Y axis), as modified by Campbell in 1965 and related to the clinical concept of respiratory failure.  The curve is
not depicted at a constant pH of 7.40, but çhas been given a ùshift to the rightû in its lower part because
there is usually an acidaemia in respiratory failure.é (From Reference 11, with permission.)

      [ARF] may be simply defined as the sudden
inability of the respiratory apparatus and heart
to maintain adequate arterial oxygenation and ad-
equate carbon dioxide elimination.  In the final sense,
[ARF] is present when tissue oxygen transport and
carbon dioxide excretion are impaired; but because
of the difficulties of estimating tissue gas tensions,
arterial blood gas analysis is utilized to determine
presence and severity of [ARF].12

Petty offered specific values for PO2 and PCO2
and emphasized the importance of pH in addition
to PCO2 in determining the presence of ARF:

In brief, [ARF] has occurred when the arterial
PO2 is less than 50 mm Hg with or without PCO2
of greater than 50 mm Hg.  In [ARF], the PCO2
elevation is incompletely compensated by renal
retention of bicarbonate, and a pH less than 7.3
is usually observed.13

2
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Because arterial blood gas (ABG) measure-
ments assess both oxygenation and acid-base
balance, the concept subsequently emerged of 2
fundamental forms, or mechanisms, of ARF: failure
of gas exchange (oxygenation failure), manifested
primarily by hypoxemia, and failure of the bellows
function of the respiratory apparatus (ventilatory
failure), manifested primarily by hypercapnia and
acidemia.14 This conceptual distinction was nicely
depicted by Roussos in the diagram shown in
Figure 2.15  Traditionally, indications for IPPV have
been formulated in relation to those 2 forms of
ARF, relying heavily on ABG values and pH.

Using ABG values to determine the presence
of acute hypoxic respiratory failure correctly diag-
noses this condition in the majority of cases, al-
though there are important exceptions with which
the clinician needs to be familiar.  The ultimate
definition of acute hypoxic respiratory failure has
been stated as acute life- or vital organ-threaten-
ing tissue hypoxia.16  Table 1 lists the general phy-
siologic categories in which it occurs, along with
the measures or processes that determine each

Respiratory Failure

Lung Failure Pump Failure

Gas exchange failure Ventilatory failure
Manifiested by Hypoxemia manifested by Hypercapnia

Fig. 2 Schematic depiction of 2 basic forms of respiratory failure: failure of the gas exchange function
of the lung itself (hypoxemic respiratory failure) and failure of the bellows mechanism that ventilates
it (hypercapnic respiratory failure).  (Modified from Reference 15, with permission)

category.  Severe anemia or alteration of hemoglo-
bin function (as in carbon monoxide poisoning)
can produce life-threatening tissue hypoxia in the
absence of hypoxemia because of a reduction in
arterial oxygen content.  Even with normal arterial
PO2 and hemoglobin, inadequate systemic oxygen
delivery (as in cardiogenic shock) can do the same
thing.  In unusual circumstances, access of the
tissues to oxygen can be insufficient despite ad-
equate overall peripheral oxygen delivery, as may
be seen in severe sepsis, or the tissues themselves
may be rendered incapable of using the oxygen
delivered to them, as in cyanide poisoning.16

Pettyûs definition of ARF 30 years ago12

acknowledged that the oxygenation problem was
ultimately at the tissue level, but relied on ABG
tensions because of the practical difficulties of
assessing tissue oxygenation.  These difficulties have
not been overcome, despite many attempts using
blood lactate, percutaneous gas tensions, mixed
venous oxygen saturation, gastric tonometry, the
relationship between oxygen delivery and uptake,
and other measures.  Arterial PO2, and to a limited

▼ ▼

▼ ▼
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extent arterial oxyhemoglobin saturation as moni-
tored by pulse oximetry, remain the clinicianûs pri-

Traditional Indications for InvasiveTraditional Indications for InvasiveTraditional Indications for InvasiveTraditional Indications for InvasiveTraditional Indications for Invasive
Mechanical VentilationMechanical VentilationMechanical VentilationMechanical VentilationMechanical Ventilation
In the era before ABG tensions and aspects of
ventilatory mechanics were routinely measured
outside the laboratory, IPPV was most often initi-
ated on the basis of bedside observation:

In most cases where artificial respiration is
considered, the need is self-evident.  The
patient is cyanosed... The signs of hyper-
carbia may be present...17

Clinical signs of hypoxia and acute hyper-
capnia, referred to in the above quotation, are
shown in Table 2.18 These signs are nonspecific
and mostly subjective, and are of little help in
deciding when to intubate and ventilate a given
patient.  However, on the heels of the new physiol-
ogy-based definitions of ARF came attempts to
objectify the indications for intubating and venti-
lating patients.  Table 3 is typical of the lists of in-
dications found in many respiratory care textbooks.
These lists range from the relatively comprehen-
sive, as in Table 3, to the very simple.  As an

mary indicators of the clinicianûs primary indicators
of the presence and severity of hypoxic ARF.

illustration of the latter, one recent mechanical
ventilation book4 echoes a classic text of a gen-
eration ago19 in listing just 4 basic indications for
mechanical ventilation:

● Apnea
● Acute ventilatory failure
● Impending acute ventilatory failure
● Severe oxygenation deficit

In this simple list the indications are con-
ceptual rather than specific, and no more precise
definitions of such things as çimpending acute
ventilatory failureé and çsevere oxygen deficité are
attempted.  The texts offering this list are detailed
and objective in many other areas, and the ab-
sence of specificity illustrates how difficult it is to
state exact criteria that would apply to all patients.

An attempt to create a more physiologi-
cally-based set of indications was included in
the American College of Chest Physicians 1993
consensus conference on mechanical ventilation,
in the form of a set of physiologic and clinical
objectives (Table 4).20

Table 1.  Mechanisms of Tissue Hypoxia
Category Determinants

Inadequate oxygenation of arterial blood
     Hypoxemia Decreased arterial Po2
     Inadequate arterial oxygen content Decreased SaO2 and/or hemoglobin concentration
Inadequate systemic oxygen delivery Decreased CaO2 and/or cardiac output
Inadequate peripheral oxygen utilization Impaired intracellular use and/or peripheral left-to-right shunting

_________________

SaO2 = arterial oxyhemoglobin saturation
CaO2 = arterial oxygen content
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Why Revisiting the Traditional IndicationsWhy Revisiting the Traditional IndicationsWhy Revisiting the Traditional IndicationsWhy Revisiting the Traditional IndicationsWhy Revisiting the Traditional Indications
Is AppropriateIs AppropriateIs AppropriateIs AppropriateIs Appropriate

Lists of measurements such as those in Table
3, or of overall objectives as in Table 4, leave
something to be desired, particularly for the inex-

perienced clinician.  In the last 2 decades it has also
become apparent with the reemergence of NPPV
and the publication of a few clinical trials that the
indications for IPPV for ARF in different clinical set-
ting may be different.

Table 2.  Clinical Signs of Acute Respiratory Failure
Hypoxia or Hypoxemia Acute Co2 Retention

Headache Headache
Impaired motor function or judgment Dizziness
Confusion, delirium Confusion
Unconsciousness Unconsciousness
Hypotension Asterixis
Tachycardia Miosis, papilledema
Central cyanosis Hypertension
Peripheral vasodilation Diaphoresis

_________________

Adapted from Reference 18

Reassessment of the traditional indications for
mechanical ventilation in light of current thinking
and available data is a good idea for 3 main
reasons.  First, a number of the individual indica-
tions listed in Table 3 were originally used in the
context of weaning ventilatory support and turn
over to be illogical, incomplete, or impractical as
indications for starting it.  For example, minute
ventilation, tidal volume, and vital capacity can be
measured in nonintubated patients with respiratory
distress, but this is seldom done.  The same goes
for maximum inspiratory pressure, maximum vol-
untary ventilation, functional residual capacity, and
dead space fraction. The methods used to deter-
mine these things in spontaneously breathing pa-
tients come from the pulmonary function labora-
tory, and they are both cumbersome to perform
and difficult to apply accurately.  ABGs are readily

available, but the inspired oxygen fraction in the
patientûs lower airway cannot usually be known
for certain, which means that indications based on
alveolar PO2 must at best be estimates.  In addi-
tion, as pointed out earlier, assessment of acute
oxygenation failure at the tissue level using blood
gases alone may either miss this condition when
it is present or diagnose it when it is absent.

Second, there are alternatives to IPPV today
that were not widely used when the indications in
Table 3 were formulated.  The availability of high-
flow oxygen blenders and of continuous positive
airway pressure (CPAP) and NPPV delivered via
mask makes it possible to manage some cases
of both hypoxemic and hypercapnic ARF without
intubation. In addition, as discussed below, not
every patient who requires an artificial airway
needs assisted ventilation.
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Table 3.  Measurements Used in Textbooks and Other Sources as Indications for Mechanical Ventilation
Mechanical Ventilation

Measurement Normal Indicated*

Tidal volume (mL/kg) 5-8 < 5
Vital capacity (mL/kg) 65-75 <10-15
Forced expiratory volume in the first second (FEV1 mL/kg) 50-60 < 10
Functional residual capacity (% of predicted value) > 80 < 50
Respiratory rate (breaths/min) 12-20 > 35
Maximum inspiratory pressure (cm H2O) 80-120 < 20-30
Minute ventilation (L/min) 5-8 > 10
Maximum voluntary ventilation (VE, L/min) 120-180 < 20; < 2 x VE
Dead space fraction 0.25-0.40 > 0.60
Arterial Pco2 (mm Hg) 36-44 > 50
Arterial Po2 (mm Hg) 75-100 (on air) < 50 (on air)

< 70 (on mask O2)
Alveolar-arterial Po2 difference while breathing 100% O2 (mm Hg) 25-65 > 350-450
Ratio of arterial to alveolar Po2 0.75 < 0.15
Ratio of arterial Po2 to fraction of inspired oxygen (mm Hg) 350-450 < 200
Intrapulmonary right-to-left shunt fraction < 0.05 > 20-30

_________________
*Ranges and multiple values indicate different threshold values
given in different sources.
Adapted from Reference 9.

Finally, the traditional indications for IPPV are
not primarily evidence-based.  The lists in Tables 3
and 4 were generated from recommendations
of çauthoritiesé. By extrapolation from other clinical
or laboratory settings, or at best from anecdotal
observations in patients.  In the present era of
evidence-based medicine,21 several schemes have
been developed for assessing the quality of
the evidence for a diagnostic test or treatment.
Although it is simpler than some other widely-
quoted systems,22 the 3-category approach of
the Oxford Centre for Evidence-Based Medicine23

works well for evaluating the evidence pertaining
to indications for mechanical ventilation.  This sys-
tem rates evidence as follows:

● Category I: Evidence from randomized  con-
trolled trials

● Category II: Convincing nonexperimental
evidence

● Cateory III: Interventions without substan-
tial evidence

In their evaluation of the evidence base for
inpatient general medicine, Ellis et al23  considered
Category II evidence in this scheme to be
çinterventions whose face validity is so great that
randomized trials were unanimously judged by the
team to be both unnecessary and, if a placebo
would have been involved, unethical.é  Assessments
of the evidence base for clinical practice in both
general inpatient medicine23 and thoracic surgery24
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have concluded that while such practice may in-
deed be judged evidence-based, the evidence lies
overwhelmingly in Categories II and III of this

scheme.  This turns out definitely to be the case
with initiating IPPV in adult patients with ARF.

Table 4.  Physiologic and Clinical Objectives of Mechanical Ventilation*
Physiologic Objective Rationale or Comment

Support or otherwise manipulate
pulmonary gas exchange

Alveolar ventilation Normalize alveolar ventilation, except where specific circumstances dictate
otherwise (eg, increased intracranial pressure)

Arterial oxygenation Maintain acceptable SaO2 (eg, > 90%) and PaO2 (eg, > 60 mm Hg)
Increase lung volume

End-inspiratory lung inflation Achieve sufficient lung expansion to prevent or treat atelectasis and its adverse
effects

End-expiratory lung volume Achieve and maintain increased FRC in conditions in which a lower FRC may
be detrimental

Reduce or otherwise manipulate the
work of breathing

To unload the respiratory muscles Reduce patient work of breathing when this is judged inappropriately elevated
by increased airway resistance or reduced compliance

Clinical objective Rationale or Comment

Reverse hypoxemia Relieve potentially life- or tissue-threatening hypoxia
Reverse acute respiratory acidosis Correct immediately life-threatening acidemia, rather than necessarily to achieve

a normal PaCO2
Relieve respiratory distress Relieve intolerable patient discomfort while primary disease process reverses or

improves
Prevent or reverse atelectasis Avoid or correct adverse clinical effects of incomplete lung inflation
Reverse ventilatory muscle fatigue Unload ventilatory muscles in circumstances or acutely increased and intolerable

loads
Permit sedation and/or neuromuscular Allow patient to be rendered incapable of spontaneous ventilation, as for
Blockade procedures or in certain disease states
Decrease systemic or myocardial Lower systemic and/or myocardial oxygen demand when work of breathing or
oxygen consumption other muscle activity contributes to impaired systemic oxygen delivery or

excessive cardiac work load
Reduce intracranial pressure Reduce intracranial blood volume through controlled hyperventilation in acute

intracranial hypertension
Stabilize the chest wall Compensate for inadequate bellows function and lung expansion due to loss of

thoracic integrity
_________________

FRC = functional residual capacity
SaO2 = arterial oxyhemoglobin

Saturation

Adapted from Reference 20.
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Does Every Ventilated Patient Need to
Be Intubated?

Before evaluating current data supporting
the use of IPPV in different clinical settings, 2 im-
portant questions need to be addressed: whether
the need for ventilatory support in ARF necessarily
means that the patient requires intubation, and
whether the presence of an endotracheal tube
automatically implies the need for ventilatory sup-
port.

Twenty years ago the answer to the first
question would generally have been çyes.é Although
patients with ARF were sometimes treated with in-
termittent positive-pressure breathing treatments
by means of mouthpieces or face masks prior to
the availability of volume-targeted ventilation and
intensive care units (ICUs), this practice was sub-
sequently considered unphysiologic and danger-
ous and IPPV became the standard of care.
However, there is now a large amount of clinical
evidence that positive pressure ventilation can be
administered effectively and safely to patients
with ARF without an artificial airway at least
under certain circumstances.25,26  The 2 clinical
settings for which the current evidence base for
NPPV in ARF is strongest are managing ventila-
tory failure due to acute exacerbation of chronic
obstructive pulmonary disease (COPD) (as will be
discuss below) and facilitating weaning in patients
who are marginal candidates or have required
prolonged ventilatory support.27-29  The  latter topic
is addressed in the paper by Epstein in the pro-
ceedings from this conference,30 and will not be
discussed further here.

Does Every Intubated Patient Need to
be Ventilated?

The second general question for discussion is
wherther endotracheal intubation in an acutely ill
patient automatically carries with it the need for
ventilatory support.  Although when intubation is
required because of ARF mechanical ventilation
can be assumed to be required, this has never
been systematically studied in terms of patient
outcomes, and there are several circumstances in
which the needs for intubation and ventilatory
support appear to be distinctly separate. These
include upper airway obstruction as in acute
epiglottitis), the inability to protect the lower air-
ways from aspiration (as in cases of severe bulbar
weakness), and the need for airway access to re-
move respiratory secretions (as in some severely
debilitated patients who cannot clear their air-
ways spontaneously).

Even when intubation is carried out for one
of the above circumstances rather than for ARF,
in patients whose ability to ventilate can be as-
sumed to be normal, the institution of IPPV, or at
least the use of a low level of pressure support,
has become routine in many institutions.  The ratio-
nale usually given is that patients are subjected
to needless dyspnea and excessive breathing
work when made to çbreathe through a straw,é by
which is meant an endotracheal or tracheostomy
tube without some form of inspiratory assistance.
Both bench studies31-33 and measurements in
patients 34,35 have shown that adding pressure
support diminishes inspiratory work during spon-
taneous breathing through an endotracheal tube,
and it is reasonable to conclude that in frail
patients with marginal ability to sustain resting
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ventilatory needs this may make a clinical difference
during weaning.  However, direct evidence to sup-
port this conclusion is lacking, as is convincing evi-
dence to support this conclusion is lacking, as  is
convicing evidence that weaning with pressure sup-
port is superior to the traditional T-piece method.36,37

For many patients who are intubated because of
upper airway obstruction, the need           for airway
protection, or for tracheobronchial toilet, the routine
use of IPPV increases expense and caregiver labor
without evidence that any clinically important benefit
is obtained.

Figure 3  shows work of breathing data ob-
tained from intubated normal human volunteers
breathing with varying frequencies through differ-

ent-sized endotracheal tubes in order to vary
minute ventilation.38  The figure shows that the
increase in breathing work imposed by tubes of
≥ 7.0 mm internal diameter is minimal at minute
ventilations of ≤ 10 L/min , and very modest with
tubes ≥ 8.0 mm internal diameter even at 15
L/min. Thus, it seems reasonable to conclude that
adult patients who require endotracheal intubation
for upper airway obatruction, to provide airway
protection, or to facilitate secretion removal, and
who have no other indication for ventilatory sup-
port, do not need IPPV if the tube is a size 7
or greater in the presence of a normal minute
ventilation requirement.

Fig. 3 Work of breathing as recorded in healthy adult volunteers breathing spontaneously at different
minute ventilations (VE) through endotracheal tubes of various sizes.  At a VE of ≤ 10 L/min, the
additional WOB imposed by the endotracheal tube was small if the tubeûs internal diameter was
≥ 7 mm; a minute ventilation of ≤ 15 L/min was not associated with excessive WOB if the tube
was ≥ 8 mm internal diameter.  Internal diameters: solid circle = 6 mm, open squares = 7 mm, solid
triangles = 8 mm, open circles = 9 mm, open triangles = 10 mm. (From Reference 38, with permission.)
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Indications for Mechanical Ventilation inIndications for Mechanical Ventilation inIndications for Mechanical Ventilation inIndications for Mechanical Ventilation inIndications for Mechanical Ventilation in
Different Clinical Situations Apnea andDifferent Clinical Situations Apnea andDifferent Clinical Situations Apnea andDifferent Clinical Situations Apnea andDifferent Clinical Situations Apnea and
Impending Respiratory ArrestImpending Respiratory ArrestImpending Respiratory ArrestImpending Respiratory ArrestImpending Respiratory Arrest

Respiratory arrest is the ultimate Category II
indication (one whose face validity is so great
that a controlled study could not ethically be
done), and it is not surprising that a literature
search failed to find primary data supporting it.
çImpending respiratory arresté is more problematic
in that it is difficult to define prospectively.  In-
tubation and the institution of IPPV are commonly
carried out because the evaluating clinicians
judge the patient to be in respiratory distresss.
çtiring,é and çabout to arrest.é There have been
no studies of the extent of agreement among
different clinicians in identifying impending res-
piratory arrest, and no direct comparisons of IPPV
with some alternative therapy in patients meeting
that description.

Wood et al39 studied the effect of a pro-
tocol of NPPV, as compared to çusual therapy,é
on intubation rates among patients in the emer-
gency department who were judged to be in
acute respiratory distress.  They considered for
study entry tachypneic patients with acute onset
of moderate to severe dyspnea, as assessed by
the emergency department physician, but who
did not have çan immediate indication for endo-
tracheal intubationé or any of several other exclu-
sion factors.  Once in the study, patients were in-
tubated if they suffered respiratory arrest, had
respiratory pauses with loss of consciousness or
gasping for air, became uncontrollably agitated,
or developed bradycardia or severe hypotension.
Of 16 patients randomized to receive NPPV, 7
required intubation and IPPV, as compared to 5

of 11 patients in the çusual therapy é group.  These
rates were not statistically different, although the
groups were small.

That study involved a highly selected popu-
lation, in that only 87 patients were considered
and 27 enrolled during a 6-month period in a
busy urban teaching hospitalûs emergency depart-
ment.  Whether its results could be generalized
to a larger population of patients presenting with
acute respiratory distress is unknown.  More im-
portantly, with respect to the question of when
patients with respiratory distress should be in-
tubated, the study attempted to standardize the
indications for IPPV but did not analyze whether
those indications were the appropriate ones.

Thus, apnea and impending respiratory arrest
remain general indications for IPPV, and how the
latter is defined remains up to the judgment of
the individual clinician.

Acute Exacerbation of COPDAcute Exacerbation of COPDAcute Exacerbation of COPDAcute Exacerbation of COPDAcute Exacerbation of COPD
A great deal of work has been done on

NPPV as an alternative to IPPV in patients present-
ing with acute exacerbations of COPD, although
this work does not directly address the validity of
the criteria used for intubation.  Numerous ran-
domized controlled trials have shown improved
ABG values and pH, lower rates of intubation,
reduced in-hospital mortality, and decreased hos-
pital length of stay when NPPV is used (Category
I evidence).40-42 Based on the available data, as
well as the consensus opinions of the experts
on the panel, the Global Initiative for Obstructive
Lung Disease (GOLD)40 endorses the selection and
exclusion criteria for NPPV in acute exacerba-
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tions of COPD used in the study by Kramer et
al43 (Table 5).

The GOLD panel further endorsed the cri-
teria shown in Table 6 as indications for invasive
mechanical ventilation in acute exacerbations of
COPD.40  A mixture of objective and subjective
criteria, these indications are based on Category
II and Category III evidence in that none of them
has been subjected to a prospective clinical trial.
For example, whether the threshold for intubation
based on respiratory acidosis should be a PaCO2
of 60 mm Hg and pH 7.25, or some more or less
stringent cutoffs, has not been determined.

Although only clinical experience and com-
mon sense support the statement,  the time course
and direction of change in arterial PCO2 and pH
are probably important.  It would be reasonable

to intubate a patient in whom respiratory acidosis
was worsening despite aggressive initial treat-
ment, while continuing with noninvasive manage-
ment would seem appropriate despite the same
PCO2 and pH values if the patientûs condition were
stable or improving.

The patientûs mental status also seems to
be very important in the decision of whether to
intubate-probably more important than any thresh-
old values for PCO2 and pH, other things being
equal.  If the patient remains awake and able to
cooperate with aerosol therapy and NPPV, defer-
ing intubation seems justified despite the blood
gas values.  This recommendation is consistent
with the GOLD panelûs recommendations in Table
5 and 6, although not explicitly stated or sup-
ported by experimental evidence.

Table 5.  Selection and Exclusion Criteria for Noninvasive Positive Pressure Ventilation
in Acute Exacerbations of Chronic Obstructive Pulmonary Disease

Selection Criteria (at least 2 should be present)

Moderate to severe dyspnea with use of accessory muscles and paradoxical abdominal motion
Moderate to severe acidosis (pH 7.30-7.35) and hypercapnia (PaCO2 45-60 mm Hg)
Respiratory frequency > 25 breaths/min

Exclusion Criteria (any 1 is sufficient)

Respiratory arrest
Cardiovascular instability (hypotension: dysrhythmias: acute myocardial infarction)
Somnolence; impaired mental status; uncooperative patient
High risk of aspiration
Viscous or copious secretions
Recent facial or gastroesophageal surgery
Craniofacial trauma; fixed nasopharyngeal abnormalities
Extreme obesity
_________________

Adapted from Reference 43.
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Acute Severe Asthma
The mortality rate among patients with acute

severe asthma requiring IPPV appears to have de-
creased substantially with the use of lower tidal
volume than was formerly employed, premissive
hypercapnia, and other aspects of current manage-
ment.44,45  Retrospective studies have also shown
that relatively few patients with acute severe asthma
require IPPV, despite initially severe air flow ob-
struction and respiratory acidosis.46,47  however, no
clinical trials to define the specific indications for
intubation and mechanical ventilation have been
reported.  These indications may be similar to those
for COPD, although the potential for more rapid
physiologic improvement in asthma and the fact
that patients with asthma are often younger and
healthier than patients with COPD raise doubt about
this statement.  Two retrospective reviews suggest

Table 6.  Indications for Invasive Mechanical Ventilation in Acute Exacerbations of Chronic
Obstructive Pulmonary Disease

Severe dyspnea with the use of accessory muscles and paradoxical abdominal motion
Respiratory frequency > 35 breaths/min
Life-threatening hypoxemia (PaO2 < 40  mm Hg or PaO2/FIO2 < 200mmHg)
Severe acidosis (pH < 7.25) and hypercapnia (PaCO2 > 60 mm Hg)
Respiratory arrest
Somnolence; impaired mental status
Cardiovascular complications (hypotension; shock; heart failure)
Other complications (metabolic abnormalities; sepsis; pneumonia; pulmonary embolism; barotrauma; massive

pleural effusion)
Failure of NPPV (or exclusion criteria listed in Table 5)

_________________

NPPV = noninvasive positive-pressure ventilation
FIO2 = fraction of inspired oxygen
Adapted from Reference 40.

that NPPV may be effective in avoiding intubation in
status asthmaticus,47,48 although whether noninvasive
ventilation will prove to have a role in managing this
condition remains to be established.

Neuromuscular Disease
In acute ventilatory insufficiency complicating

neuromuscular disorders such as myasthenia gravis
and the Guillain-Barre syndrome, there is agree-
ment among experienced clinicians that IPPV is
best initiated before the development of acute
respiratory acidosis.49  Vital capacity and maximum
inspiratory pressure have been used as indices of
ventilatory muscle function in those conditions, with
commonly cited thresholds of 10 or 15 mL/Kg for
the former9,45,50 and 20 to 30 cm H2O for the lat-
ter,9.50 but no studies specifically evaluating those
thresholds have been reported.
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Acute Hypoxemic Respiratory Failure
The only studies published to date that per-

tain even indirectly to indications for IPPV in pa-
tients with acute hypoxemic respiratory failure
have been evaluations of CPAP and NPPV.  Delclaux
and associates performed a randomized controlled
trial of CPAP administered via face mask versus
usual therapy in patients presenting with acute
hypoxemic, nonhypercapnic respiratory failure and
bilateral pulmonary infiltrates.51  The cause of ARF
was acute lung injury in 102 patients and cardiac
pulmonary edema in 21 patients.  In that study,
CPAP tended to improve arterial oxygenation early,
as compared with oxygen delivered without in-
creased pressure (PaO2/FIO2 after 1 h, 203 vs 151
mm Hg, respectively, p = 0.20).  However, there were
no differences in the numbers of patients who
required intubation (21% vs 24% in CPAP and
control groups, respectively), in in-hospital mortal-
ity, or in ICU length of stay.  In addition, more pa-
tients in the CPAP group suffered adverse events
(14 patients vs 5, p = 0.03, including 4 in the CPAP
group with cardiac arrest), perhaps because the
use of mask CPAP tended to delay the decision
to intubate.

Antonelli et al performed a randomized clini-
cal trial of NPPV in patients with acute hypoxemic
respiratory failure (PaO2/FIO2 < 200 mm Hg) as an
alternative to IPPV.52  Twenty-two of 32 patients
randomized to the NPPV group were managed
successfully without intubation, whereas, by design,
all 32 patients in the control group were intubated.
There were fewer complications during the ICU
stay among the patients randomized to NPPV (12
vs 21, p = 0.02), but ICU mortality was not dif-
ferent (9 NPPV patients died vs 15 IPPV patients,
p = 0.19).

In a randomized clinical trial of NPPV versus
usual management in 61 patients with ARF of vari-
ous etiologies, Martin et al found that intubation
was required less often when NPPV was used,
particularly in patients with primary diagnoses other
than COPD.53  Non-COPD patients in the NPPV
group had 8.45 intubation per 100 ICU days, as
compared with 30.30 in the usual care group (p =
0.01).  Deaths per 100 ICU days were not different
in the 2 treatment groups (2.39 vs 4.27 in NPPV
and usual care groups, repectively, p = 0.21).

Two clinical trials have evaluated the efficacy
of NPPV in immunocompromised patients with
acute hypoxemic respiratory failure, a population
in whom avoidance of intubation and IPPV may
be particularly desirable.54,55  Antonelli et al ran-
domized solid organ transplant patients with acute
hypoxemic respiratory failure to receive either NPPV
(20 patients) or oxygen via face mask (20 patients).54

Patients treated with NPPV were more likely to
experience an improvement in arterial oxygenation
(PaO2/FIO2 increased in 12 vs 5 patients, p = 0.03),
required intubation less often (4 vs 14 patients,
p = 0.002), were less likely to die in the ICU (4
vs 10 patients, p = 0.05),  and had fewer serious
complications (4 vs 10 patients, p = 0.05). How-
ever, total hospital mortality was not different in
the 2 groups.

In the second randomized clinical trial in-
volving immunosuppressed patients, in this case
with relatively early acute hypoxemic respiratory
failure, Hilbert et al treated 26 patients with NPPV
and 26 with standard therapy.55  Intubation was
required in 12 patients in the NPPV group, as
compared with 20 patients in the control group
(p = 0.03).  There were fewer complications in the
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NPPV group (13 vs 21, p = 0.02), fewer ICU deaths
(10 vs 18 in NPPV and control patients, respec-
tively, p = 0.03), and overall hospital mortality was
less (13 vs 21 patients, p = 0.02).

Based on the findings of those studies, it
can be concluded that although CPAP via mask
may initially improve arterial oxygenation more
than supplemental oxygen at ambient pressure in
patients with acute hypoxemic respiratory failure,
the need for intubation is not reduced and adverse
events may actually be increased.  The findings of
a reduced need for intubation with NPPV in 2
randomized trials in immunocompromised patients
with acute hypoxemic respiratory failure are en-
couraging and suggest that this approach should
be used preferentially in such patients.  It is unclear
whether NPPV can prevent the need for intubation
in other patient populations with non COPD ARF,
and survival does not appear to be affected,
according to the results of the small trials pub-
lished to date.

Published studies do not answer the ques-
tion of when to intubate patients with acute hy-
poxemic respiratory failure.  Particularly, there is no
evidence to say what threshold for PaO2/FIO2 or
other measure of oxygenation failure should be
used as an indication for intubation, or in fact
whether such a threshold could be identified.
Most patients with acute hypoxemic respiratory
failure have tachypnea and subjective respiratory
distress, and many of them have altered mental
status, hypotension, or other findings that can
guide the clinician in deciding whether IPPV will
be required.  There is no good evidence that an
isolated finding of hypoxemia of any severity is
a separate, independent indication for IPPV.

Heart Failure and Cardiogenic ShockHeart Failure and Cardiogenic ShockHeart Failure and Cardiogenic ShockHeart Failure and Cardiogenic ShockHeart Failure and Cardiogenic Shock
As in acute hypoxemic respiratory failure of

noncardiac origin, there is little clinical evidence
to establish indications for IPPV in acute cardiac
pulmonary edema.  One small clinical trial com-
pared NPPV with standard oxygen therapy in
patients with acute cardiogenic pulmonary edema.56

One of 19 patients treated with NPPV required in-
tubation, as compared to 6 of 18 patients given
usual therapy (p = 0.037).  Patients given NPPV
responded more rapidly with respect to respira-
tory rate and time to oxygen saturation of 96%
(measured via pulse oximetry), but there were no
differences in mortality or hospital length of stay.
An earlier systematic review of available evidence
on the use of CPAP or NPPV in patients with car-
diogenic pulmonary edema concluded that CPAP
had a modest effect in reducing the need for
intubiation (risk difference,- 26%, 95% confidence
intervals -13 to -38%) without a definite effect on
mortality, and that insufficient evidence existed
on the use of NPPV to draw conclusions.57 As
of the time of this writing (December 2001) this
situation had not changed.

Cardiogenic shock may represent a separate
indication for IPPV, to decrease the oxygen cost of
breathing at a time of severely reduced cardiac
output, although this has not been subjected to
a randomized controlled trial.  Aubier et al showed
in a dog model of cardiogenic shock that it was
possible to impair cardiac output sufficiently that
animals forced to breathe spontaneously during the
3-hour experiment all died of respiratory failure,
whereas animals that were mechanically ventilated
under otherwise identical circumstances all sur-
vived that period.58  A nonrandomized study of 28
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patients with cardiogenic shock treated with an  in-
tra-aortic balloon pump found that successful wean-
ing from the pump occurred more often in patients
who were intubated and ventilated with positive end-
expiratory pressure than in patients whose breath-
ing was not assisted (9 of 10 ven-tilated patients vs
8 of 18 nonventilated patients,      p = 0.04).59

Hospital survival was also higher in  the ventilated
patients (8 of 10 patients vs 5 of       18 patients in
the ventilated and nonventilated groups, respectively,
p = 0.01).  This experience is suggestive but does
not establish cardiogenic     shock as a separate
indication for IPPV.

Acute Brain InjuryAcute Brain InjuryAcute Brain InjuryAcute Brain InjuryAcute Brain Injury
Short-term hyperventilation constricts cerebral

blood vessels, reducing cerebral blood flow and
cerebral blood volume, and  can rapidly lower in-
tracranial pressure in patients with traumatic brain
injury.60,61  On the basis of these physiologic
effects, controlled hyperventilation, to an arterial
PCO2 of 25-30 mm Hg, was a mainstay of manag-
ing traumatic brain injury for decades.62,63  How-
ever, a randomized controlled trial by Muizelaar
et al,64 comparing controlled hyperventilation with
and without administration of the buffer trometha-
mine (THAM) to management with normocapnia,
found improved outcomes at 3 and 6 months
when hyperventilation was avoided.  Primarily as a
result of that study, the use of routine hyperven-
tilation has been abandoned by most neurosur-
geons, and is considered contraindicated by the
Joint Committee on Trauma and Critical Care of
the American Association of Neurologic Surgeons
and the Congress of Neurologic Surgeons.65

Although their effects on patient outcomes have
not been formally studied, brief periods of hyper-
ventilation to lower sudden increases in intracranial
pressure are still widely used, along with other
measures.  However, on the basis of available evi-
dence, traumatic brain injury by itself cannot be
considered an indication for IPPV.

Flail ChestFlail ChestFlail ChestFlail ChestFlail Chest
When several ribs are fractured in 2 or more

places, the chest wall may become unstable and
paradoxical inward motion may occur during spon-
taneous inspiration.  Because of fears that this con-
dition would result in ventilatory failure  in the short
term and severe lung restriction with eventual
healing, it was once common practice to achieve
çInternal pneumatic stabilizationé with controlled
mechanical ventilation, and to continue this for many
days, until all evidence of paradoxical chest wall
motion had resolved.66,67 However, animal experi-
ments showed that severe pulmonary dysfunction
in flail chest was primarily the result of underlying
lung injury, and several clinical series suggested
that patients with fail chest fared no worse than
patients with comparable pulmonary dysfunction but
without fail chest.68,69  These and subsequent
series70,71 showed better outcomes among patients
with flail chest in whom intubation and IPPV were
avoided.

Although no randomized clinical trial of IPPV
versus its avoidance has been reported, available
evidence supports the conclusion that flail chest
injury is not a separate indication for IPPV in
patients who do not have any of the other
indications discussed in this review.
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Implications or Recent Research on Ven-Implications or Recent Research on Ven-Implications or Recent Research on Ven-Implications or Recent Research on Ven-Implications or Recent Research on Ven-
tilator-Induced Lung Injurytilator-Induced Lung Injurytilator-Induced Lung Injurytilator-Induced Lung Injurytilator-Induced Lung Injury

Randomzied controlled trials in patients with
acute respiratory distress syndrome have shown
that management strategies for IPPV that limit lung
distention and transalveolar pressure substantially
improve survival.72,73  Much of the benefit of the
çlung-protectiveé ventilatory strategies used in those
trials appears to derive from decreases in ventila-
tor-induced lung injury and in other, systemic
effects of what has been called çbiotrauma.é74-76 If
IPPV that causes less lung stretch leads to better
outcomes than ventilation at higher pressures and
volume, it stands to reason that the avoidance
of IPPV altogether, through the use of NPPV and
other measures to augment ventilation and oxy-
genation, might be even better for the patient.
The clinical circumstances in which such an ap-
proach might be effective and safe have yet to be
defined, but more research testing this hypothesis
may be expected in the future.

Contraindications to Mechanical Ventila-Contraindications to Mechanical Ventila-Contraindications to Mechanical Ventila-Contraindications to Mechanical Ventila-Contraindications to Mechanical Ventila-
tiontiontiontiontion

Invasive mechanical ventilation is hazardous,
uncomfortable, and expensive, and thus should
not be used when it is not needed. Though the
indications for IPPV in most clinical circumstances
remain uncertain, it is clear that avoiding unneces-
sary IPPV is a worthwhile goal.  The complica-
tions associated with IPPV are legion and often
lethal.77-79  Few data are available on their incidence,80
but whatever the figure and in any practice
setting, they are too common.  The most severe of
the frequently encountered complications-including
pneumothorax, ventilator-associated pneumonia,
and ventilator-induced lung injury-are primarily
phenomena of IPPV, and are either not seen at all
or are much less frequent in patients who are

not intubated.
Intubation and IPPV should not be the first

approach in managing patients with acute exacer-
bations of COPD.  The available evidence on man-
aging this condition is such that IPPV and NPPV
cannot be considered equally acceptable alterna-
tives, left to the discretion of the clinician: IPPV
is contraindicated in acute COPD exacerbations,
except when exclusion criteria for NPPV (listed in
Table 5) are present or when management with
NPPV has been attempted unsuccessfully.

Invasive mechanical ventilation is contraindi-
cated when it is contrary to the expressed wishes
of a competent patient or designated surrogate
making decisions on the patientûs behalf.  As
with cardiopulmonary resuscitation and other life-
sustaining measure, IPPV could also be considered
contraindicated when its use would be medically
futile-that is, when there is no reasonable likeli-
hood that it could extend the patientûs life in a
meaningful way.

Conclusions and RecommendationsConclusions and RecommendationsConclusions and RecommendationsConclusions and RecommendationsConclusions and Recommendations
Most of the indications for IPPV listed in text-

books and previous reviews have been empirical
or have consisted of transposed thresholds for ven-
tilator weaning.  Many of the physiologic measure-
ments in such lists are cumbersome or inappli-
cable in acutely ill, nonintubated patients, and few
of them are actually used in deciding whether to
intubate and ventilate a given patient.  In addition,
for most clinical settings, the available evidence
does nor justify the degree of specificity that has
been used in defining the listed indications.  Based
on currently available evidence, and in the context
of todayûs practice, the indications for IPPV should
be revised (Table 7)
.
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Table 7.  Indications for Invasive Mechanical Ventilation in Adults with Acute Respiratory Failure

Invasive mechanical ventilation is indicated in any of the following circumstances:

Apnea or impending respiratory arrest
Acute exacerbation of COPD* with dyspnea, tachypnea, and acute respiratory acidosis (hypercapnia and decreased arterial

pH), plus at least one of the following:
Acute cardiovascular instability
Altered mental status or persistent uncooperativeness
Inability to protect the lower airway
Copious or unusually viscous secretions
Abnormalities of the face or upper airway that would prevent effective NPPV
Progressive respiratory acidosis or other deterioration despite intensive therapy, including NPPV

Acute ventilatory insufficiency in neuromuscular diseases, in the presence of any of the following:
Acute respiratory acidosis (hypercapnia and decreased arterial pH)
Progressive decline in vital capacity to < 10-15 mL/kg
Progressive decline in maximum inspiratory pressure to < 20-30 cm H2O

Acute hypoxemic respiratory failure with tachypnea, respiratory distress, and persistent hypoxemia despite administration
of high FIO2 via high-flow system, or in the presence of any of the following:

Acute cardiovascular instability
Altered mental status or persistent uncooperativeness
Inability to protect the lower airway

Need for endotracheal intubation to maintain or protect the airway or to manage secretions, in the following settings:
Endotracheal tube ≤ 7.0 mm internal diameter with minute ventilation > 10 L/min
Endotracheal tube ≤ 8.0 mm internal diameter with minute ventilation > 15 L/min

In the absence of the above conditions, emergency intubation and IPPV are not necessarily indicated in the following
circumstances before other therapies have been tried:

Dyspnea; acute respiratory distress
Acute exacerbation of COPD
Acute severe asthma
Acute hypoxemic respiratory failure in immunocompromised patients
Hypoxemia as an isolated finding
Traumatic brain injury
Flail chest

_________________

*Also applies to acute severe asthma if respiratory acidosis or airflow obstruction has worsened despite aggressive
management with bronchodilators and other therapy.
COPD = chronic obstructive pulmonary disease
FIO2 = fraction of inspired ioxygen
NPPV = noninvasive positive-pressure ventilation
IPPV = invasive positive-pressure ventilation



24  David J Pierson                                                                           «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫—¥«‘°ƒµ

Apnea and imminent respiratory arrest con-
stitute the most obvious indications for IPPV,
although it is unlikely that evidence beyond
Category II (compelling face validity) will be put
forward.  However, dyspnea, tachypnea, and the
appearance of respiratory distress, by themselves,
do not appear sufficient to justify invasive mechani-
cal ventilation.  In caring for patients with acute
respiratory distress, there may be time for further
assessment rather than emergency institution of
IPPV if the vital signs are stable and no other
obvious indication for intubation is present.

Because NPPV can obviate the need for in-
tubation in the majority of patients with acute ex-
acerbations of COPD, this should be the approach
of first choice unless cardiovascular instability, al-
tered mental status, or one of the other exclusion
criteria listed in Table 6 is present.  There is no
evidence that intubation should be performed at
any particular pH or PaCO2 value if the patient is
alert enough to cooperate with therapy.  Acute-on
chronic ventilatory failure in patients with kyphos-
coliosis or other chronic musculoskeletal dis-
orders appears to be another circumstance in which
NPPV may be effective in resting the ventilatory
muscles and avoiding the complications of IPPV;
the same cautions and exclusions as with COPD
can be assumed to apply.  Although NPPV has not
been proven to be effective in acute severe
asthma, the indications for IPPV in that condition
are otherwise probably similar to those in COPD
exacerbations.

Ventilatory muscle weakness is the primary
cause of ARF in neuromuscular disorders, and it is
logical to use assessments of ventilatory muscle
function, such as vital capacity and maximum in-

spiratory pressure, in deciding whether to institute
IPPV. At present, however, the threshold values for
those measurements below which outcomes can
be improved by IPPV remain undefined.  It would
seem desirable to intervence before frank ventila-
tory failure occurs in patients with rapidly worsen-
ing ventilatory muscle function, and this is proba-
bly one clinical setting in which acute respiratory
acidosis of any severity should lead to prompt
intubation.

Although IPPV remains a mainstay of the
management of acute hypoxemic respiratory fail-
ure, there is no convincing evidence that hypox-
emia per se is an indication for invasive ventila-
tory support.  On the other hand, simply relieving
arterial hypoxemia may not be enough in patients
with increased work of breathing and respiratory
distress in conditions such as diffuse pneumonia
and acute lung injury.  The presence of substantial
acute comorbidity, partculartly cardiovascular insta-
bility, or of altered mental status, in a patient with
acute hypoxemic respiratory failure, should  push
the clinician toward intubation.  In immunocom-
promised patients, in whom IPPV causes discom-
fort and is associated with poor outcomes,  NPPV
appears to be preferable in initial management if
there are no contraindications to its use.

Finally, although IPPV is often required in
patients with traumatic brain injury or flail chest,
the indications for intubation and initiation of ven-
tilatory support in those conditions not appear to
be different from those for other patients with trauma.
In all instances, clinicians must consider the
individual aspects of each case and use clinical
judgment in applying the indications and potential
indications for IPPV discussed in this article.
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A GUIDELINEA GUIDELINEA GUIDELINEA GUIDELINEA GUIDELINE
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 “¢“«‘™“‚√§√–∫∫°“√À“¬„®·≈–«—≥‚√§ ¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥–·æ∑¬»“ µ√å»‘√‘√“™æ¬“∫“≈

„π°“√¥Ÿ·≈ºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµπ—ÈπºŸâªÉ«¬∑’Ëæ∫
‰¥â∫àÕ¬„π intensive care unit ∑—Ë«‰ª‰¥â·°àºŸâªÉ«¬∑’ËÕ¬Ÿà„π
¿“«– respiratory failure ºŸâªÉ«¬‡À≈à“π’È‡°◊Õ∫∑—ÈßÀ¡¥
„™â‡§√◊ ËÕß™à«¬À“¬„® ®“°°“√ ”√«®¢Õß Esteban ·≈–
§≥–„πª√–‡∑» ‡ªπ1 æ∫«à“ ª√–¡“≥√ âÕ¬≈– 40 ¢Õß
‡«≈“∑’ËºŸâªÉ«¬„™â‡§√◊ËÕß™à«¬À“¬„®π—ÈπÕ¬Ÿà„π™à«ß‡«≈“¢Õß°“√
À¬à“‡§√◊ËÕß™à«¬À“¬„® (weaning) §à“„™â®à“¬„π°“√¥Ÿ·≈ºŸâªÉ«¬
∑’Ë„ à‡§√◊ËÕß™à«¬À“¬„®·≈–¿“«–·∑√° ấÕπ∑’Ë‡°‘¥®“°°“√„ à
‡§√◊ËÕß™à«¬À“¬„® ‡™àπ ventilator-associated pneumo-
nia π—Èπ Ÿß¡“° °“√∂Õ¥‡§√◊ËÕß™à«¬À“¬„®‰¥âÕ¬à“ß√«¥‡√Á«
®–™à«¬≈¥§à“„™â®à“¬·≈–¿“«–·∑√°´âÕπµà“ß Ê ≈ß‰¥â ·µà
°“√∂Õ¥‡§√◊ËÕß™à«¬À“¬„®À√◊Õ∂Õ¥∑àÕÀ“¬„® (extubation)
„π¢≥–∑’ËºŸâªÉ«¬¬—ß‰¡àæ√âÕ¡°ÁÕ“®‡°‘¥¿“«–·∑√°´âÕπ´÷ËßÕ“®
¡’Õ—πµ√“¬®π‡ ’¬™’«‘µ‰¥â  ¥—ßπ—Èπ°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®„π
ºŸâªÉ«¬∑’Ëæ√âÕ¡·≈–„π™à«ß‡«≈“∑’Ë‡À¡“– ¡®–™à«¬≈¥¿“«–
·∑√°´âÕπ∑’Ë‡°‘¥®“°‡§√◊ËÕß™à«¬À“¬„®  ≈¥§«“¡∑ÿ°¢å∑√¡“π
¢ÕßºŸâªÉ«¬·≈–≈¥§à“„™â®à“¬‰¥âÕ¬à“ß¡“°

„π°“√∂Õ¥‡§√◊ËÕß™à«¬À“¬„®π—Èπ  ¡’°“√„™â«‘∏’°“√·≈–
¢—ÈπµÕπµà“ß Ê À≈“°À≈“¬æÕ®– √ÿª‰¥â¥—ßπ’È§◊Õ

1. °“√„™â weaning predictors ™à«¬∑”π“¬«à“ºŸâªÉ«¬
√“¬„¥πà“®–∂Õ¥‡§√◊ËÕß™à«¬À“¬„®‰¥â ”‡√Á®

2. °“√ —ß‡°µºŸâªÉ«¬„π¢≥–∑’Ë≈Õß„ÀâºŸâªÉ«¬À“¬„®‡Õß
(spontaneous breathing trial)

πÕ°®“°π’È„π¿“¬À≈—ß‰¥â¡’§«“¡æ¬“¬“¡∑’Ë®– √â“ß
weaning protocols ‡æ◊ËÕ™à«¬„Àâ°“√∂Õ¥‡§√◊ËÕß™à«¬À“¬„®
‡ªìπ‰ª‰¥â√«¥‡√Á«¢÷Èπ ∫∑§«“¡π’È®–°≈à“«∂÷ß à«πµà“ß Ê
‡À≈à“π’È‚¥¬‡πâπ∑’Ë clinical research ́ ÷Ëß‡ªìπÀ≈—°∞“π (evi-
dences) ∑’Ë¡’Õ¬Ÿà ·≈– ÿ¥∑â“¬®– √ÿª∂÷ß·π«∑“ß„π°“√
∂Õ¥‡§√◊ËÕß™à«¬À“¬„®¢Õß American College of Chest
Physician √à«¡°—∫ American Associationof Respira-
tory Care ·≈– American College of Critical Care
Medicine ´÷Ëß‡æ‘Ëß®–ÕÕ°¡“‡º¬·æ√à‡¡◊ËÕª≈“¬ªï 2544

Weaning PredictorsWeaning PredictorsWeaning PredictorsWeaning PredictorsWeaning Predictors
¡’°“√»÷°…“∂÷ß predictors ∑’Ë®–∑”π“¬∂÷ß§«“¡ ”‡√Á®

¢Õß°“√∂Õ¥‡§√◊ËÕß™à«¬À“¬„®µà“ß Ê ¡“°¡“¬ (‡§¬¡’ºŸâπ—∫
®”π«π  predictors  ∑’Ë‡§¬¡’°“√»÷°…“¡“æ∫«à“¡’∂÷ßª√–¡“≥
462 predictors) outcome ¢Õß°“√»÷°…“µà“ß Ê °Á¡’
§«“¡·µ°µà“ß°—πÕ¬à“ß¡“° µ“√“ß∑’Ë 1 · ¥ßµ—«Õ¬à“ß¢Õß
weaning predictors ·≈– thresholds ∑’Ë„™â„π°“√
∑”π“¬§«“¡ ”‡√Á®¢Õß°“√∂Õ¥‡§√◊ËÕß™à«¬À“¬„® outcome
∑ ’ Ë ”§—≠„π°“√»÷°…“ weaning predictors π à“®–‰¥â·°à
§«“¡ ”‡√Á®„π°“√ extubation predictors ∑’Ë¡’°“√»÷°…“
À≈“¬ Ê °“√»÷°…“ ·≈–æ∫«à“¡’ power „π°“√∑”π“¬
§«“¡ ”‡√ Á®¢Õß°“√ extubation ‰¥â·°à rapid shallow
breathing index, Õ—µ√“°“√À“¬„®·≈– —¥ à«π¢Õß inspi-
ratory pressure / maximum inspiratory pressure
(PI/PImax)
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1. Rapid shallow breathing2-7 ‰¥â·°à Õ—µ√“°“√
À“¬„® / tidal volume (f/Vt) f/Vt ‡ªìπ weaning pre-
dictor ∑ ’ Ë¡’°“√»÷°…“¡“°∑ ’ Ë  ÿ¥ ‚¥¬„™â§à“ 100 À√◊Õ 105
‡ªìπ threshold ∑’Ë„™â∑”π“¬∂÷ß§«“¡ ”‡√Á®¢Õß°“√ ex-
tubation ¡’√“¬ß“π∑’Ë√«∫√«¡·≈–«‘‡§√“–Àå (pooled
data) ®“°√“¬ß“πµà“ß Ê8 æ∫«à“ f/Vt < 100 ¡’ likeli-
hood ratio 1.49 (95% CI. 1.11, 1.99) ·≈– f/Vt >
100 ¡’ likelihood ratio 0.39 (95% CI 0.25, 0.62)

´÷ËßÀ¡“¬§«“¡«à“ f/Vt < 100 ™à«¬∑”π“¬«à“¡’§«“¡
πà“®–‡ªìπ (probability) ∑’Ë®– extubation ‰¥â ”‡√Á®‡æ‘Ë¡¢÷Èπ
‡≈Á°πâÕ¬ „π∑“ß°≈—∫°—π f/Vt > 100 ™à«¬∑”π“¬«à“¡’§«“¡
πà“®–‡ªìπ∑’Ë®– extubation ‰¥â ”‡√Á®≈¥≈ß ‚¥¬§à“ f/Vt >
100  ¡’§«“¡ “¡“√∂„π°“√∑”π“¬∂÷ß§«“¡≈â¡‡À≈«¢Õß°“√
extubation ¡“°°«à“  §«“¡ “¡“√∂„π°“√∑”π“¬∂÷ß§«“¡
 ”‡√Á®¢Õß°“√ extubation ¢Õß§à“ f/Vt < 100

µ“√“ß∑’Ëµ“√“ß∑’Ëµ“√“ß∑’Ëµ“√“ß∑’Ëµ“√“ß∑’Ë 1 · ¥ßµ—«Õ¬à“ß¢Õß weaning predictors ·≈– thresholds ∑’Ë„™â„π°“√∑”π“¬§«“¡ ”‡√Á®¢Õß°“√∂Õ¥‡§√◊ËÕß
™à«¬À“¬„®

ParameterParameterParameterParameterParameter Threshold ValuesThreshold ValuesThreshold ValuesThreshold ValuesThreshold Values

Measured on ventilator
*VE 10-15 L/min
NIF -20- -30 cm H2O

PImax -15- -30 cm H2O
P0.1/PImax 0.30

CROP score 13
Measured during a brief period of spontaneous breathing

RR 30-38 breaths/min
VT 325-408 mL (4-6 mL/kg)

f/VT ratio 60-105/L

*VE = minute ventilation; NIF = negative inspiratory force; PImax = maximal inspiratory pressure; P0.1 = mouth occlusion
pressure 0.1 s after the onset of inspiratory effort; RR = respiratory rate; VT = tidal volume; f/VT = respiratory rate/tidal
volume ratio; CROP = index including compliance, rate, oxygenation, and pressure.

2. Õ—µ√“°“√À“¬„® (respiratory rate; RR)2,7,9-11

®“°√“¬ß“πµà“ß Ê æ∫«à“ RR > 38/π“∑’ ®–≈¥§«“¡πà“
®–‡ªìπ¢Õß§«“¡ ”‡√Á®„π°“√ extubation ‡æ’¬ß‡≈Á°πâÕ¬
‚¥¬¡’ likelihood ratio 0.59 (95% CI 0.25, 1.36)
RR < 38/π“∑’ ‰¡à‰¥â™à«¬∑”π“¬∂÷ß§«“¡ ”‡√Á®„π°“√
extubation

3. PI/PImax13-14 æ∫«à“ P I/PImax < 0.3 ®–‡æ‘Ë¡
§«“¡πà“®–‡ªìπ¢Õß§«“¡ ”‡√Á®„π°“√ extubation
‚¥¬¡’ likelihood ratio 2.23 (95% CI 1.15, 4.34)
PI/PImax > 0.3 ‰¡à‰¥â™à«¬∑”π“¬∂÷ß§«“¡ ”‡√Á®„π
°“√ extubation

 √ÿª  f/Vt, RR ·≈– PI /PImax ™à«¬∑”π“¬∂ ÷ß
§«“¡ ”‡√Á®„π°“√ extubation ‰¥â ·µà®“°√“¬ß“πµà“ßÊ
‚¥¬√«¡·≈ â«¡’§à“ likelihood ratios „°≈ â‡§’¬ß°—∫ 1 ´÷Ëß
À¡“¬§«“¡«à“ ª√–  ‘∑∏ ‘¿“æ„π°“√∑”π“¬§«“¡ ”‡√ Á®„π
°“√ extubation ¢Õß predictors µà“ß Ê ‡À≈à“π’È¡’πâÕ¬
¥—ßπ—Èπ®÷ß‰¡à§«√„™â predictors ‡À≈à“π’È ‡æ’¬ßµ—«„¥µ—«Àπ÷Ëß
·≈–§ßµâÕß„™â¢âÕ¡Ÿ≈Õ◊Ëπ Ê √à«¡¥â«¬„π°“√ weaning ‚¥¬
‡©æ“–°“√∑¥ Õ∫ spontaneous breathing „ÀâºŸâªÉ«¬
À“¬„®‡Õß·≈â« —ß‡°µ·≈–µ‘¥µ“¡„π¢≥–°“√∑¥ Õ∫´÷Ëß
æ∫«à“ “¡“√∂∑”π“¬∂÷ß§«“¡ ”‡√Á®„π°“√∂Õ¥‡§√◊ËÕß™à«¬
À“¬„®‰¥â¥’°«à“ predictor µ—«„¥µ—«Àπ÷Ëß
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æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π¢ÕßÕ—µ√“°“√‡ ’¬™’«‘µ„π‚√ß-
æ¬“∫“≈  Õ—µ√“°“√‰¡àºà“π°“√∑¥ Õ∫·≈–Õ—µ√“ reintu-
bation

3. Feeley ·≈–§≥–17 ‡ª√’¬∫‡∑’¬∫ low-level
CPAP (5 cm H2O) °—∫ T-piece ®”π«πºŸâªÉ«¬„π°“√
»÷°…“ 25 §π æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π

4. Jones ·≈–§≥–18 ‡ª√’¬∫‡∑’¬∫ low-level CPAP
(5 cm H2O) °—∫ T-piece ®”π«πºŸâªÉ«¬„π°“√»÷°…“ 106
§π æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π

5. Hastings ·≈–§≥–19 ‡ª√ ’¬∫‡∑ ’¬∫ CPAP +
intermittent mandatory ventilation °—∫ CPAP Õ¬à“ß
‡¥’¬« ®”π«πºŸâªÉ«¬„π°“√»÷°…“ 18 §π æ∫«à“‰¡à¡’§«“¡
·µ°µà“ß°—π

 √ ÿª √ ÿª √ ÿª √ ÿª √ ÿª «‘∏’∑¥ Õ∫ spontaneous breathing ∑’Ë„™âÕ¬Ÿà ‰¥â·°à
T-piece, low-level pressure support ·≈– low-level
CPAP ‰¡à§àÕ¬·µ°µà“ß°—πÕ¬à“ß™—¥‡®ππ—° √–¬–‡«≈“∑’Ë„™â
∑¥ Õ∫‡æ’¬ß 30 π“∑’ °Á‡æ’¬ßæÕ∑’Ë®–∫Õ°«à“ºŸâªÉ«¬π—Èπ
πà“®–À“¬„®‰¥â‡Õß∂â“ºŸâªÉ«¬À“¬„®‰¥â¥’ µ≈Õ¥™à«ß‡«≈“¢Õß
°“√∑¥ Õ∫ „π°√≥’∑’Ë‰¡à·πà„® (‡™àπ Õ—µ√“°“√À“¬„®‡√Á«
¢÷Èπ‡√◊ ËÕ¬ Ê µ“¡√–¬–‡«≈“∑ ’ Ëºà“π‰ª) Õ“®‡æ‘Ë¡√–¬–‡«≈“
°“√∑¥ Õ∫‡ªìπ 2 ™—Ë«‚¡ß

Weaning TechniquesWeaning TechniquesWeaning TechniquesWeaning TechniquesWeaning Techniques
„π°√≥’∑’Ë°“√∑¥ Õ∫ spontaneous breathing

ª√– ∫§«“¡≈â¡‡À≈«„π§√—Èß·√° ‰¥â¡’§«“¡æ¬“¬“¡π”«‘∏’
°“√µà“ß Ê ¡“™à«¬„π°“√ weaning «‘∏’́ ÷ËßªØ‘∫—µ‘°—πÕ¬Ÿà∑—Ë«‰ª
¡’ 3 «‘∏’ §◊Õ

1. Spontaneous breathing trial ´÷Ëß·∫àß‰¥â‡ªìπ:
1.1 T-piece trail «—π≈–§√—Èß‚¥¬„ à T-piece ·∑π

‡§√◊ËÕß™à«¬À“¬„®√–¬–‡«≈“π“π∑’Ë ÿ¥‡∑à“∑’ËºŸâªÉ«¬®–∑π‰¥â
‡¡◊ËÕºŸâªÉ«¬ “¡“√∂À“¬„®‚¥¬ T-piece ‰¥â√–¬–‡«≈“π“πæÕ
 ¡§«√ (‡™àπ 2 ™—Ë«‚¡ß) ®π¡—Ëπ„®«à“ºŸâªÉ«¬ “¡“√∂À“¬„®
‰¥â‡Õß®÷ßæ‘®“√≥“ extubation

1.2 Multiple T-piece trial ‚¥¬„ à T-piece ·∑π
‡§√◊ËÕß™à«¬À“¬„®‡√‘Ë¡®“°√–¬–‡«≈“ —Èπ Ê ·≈â«§àÕ¬ Ê ‡æ‘Ë¡

Spontaneous Breathing TrialsSpontaneous Breathing TrialsSpontaneous Breathing TrialsSpontaneous Breathing TrialsSpontaneous Breathing Trials
‡ªìπ°“√∑¥ Õ∫¥Ÿ«à“ºŸâªÉ«¬®– “¡“√∂À“¬„®‰¥â‡Õß‚¥¬

‰¡à„™â‡§√◊ËÕß™à«¬À“¬„®‡≈¬  À√◊ÕÕ“®„™â‡§√◊ËÕß™à«¬À“¬„®™à«¬
‡æ’¬ß‡≈Á°πâÕ¬ (‡π◊ËÕß®“°„π¢≥–∑’Ë¬—ß„ à endotracheal
tube Õ¬Ÿà ºŸâªÉ«¬®–µâÕßÕÕ°·√ß„π°“√À“¬„®¡“°¢÷Èπ § ◊Õ
work of breathing  Ÿß¢÷Èπ‡π◊ËÕß®“° endotracheal tube
¡’¢π“¥‡≈Á°°«à“∑“ß‡¥‘πÀ“¬„®„π§πª°µ‘∑—Ë«‰ª ∑”„Àâ air-
way resistance  Ÿß°«à“ª°µ‘  °“√„™â‡§√◊ËÕß™à«¬À“¬„®™à«¬
‡æ’¬ß‡≈Á°πâÕ¬®–™à«¬≈¥ work of breathing ∑’Ë‡æ‘Ë¡ Ÿß¢÷Èπ
®“°º≈¢Õß°“√‡æ‘Ë¡ airway resistance ¥—ßπ—Èπ work of
breathing ∑’ËºŸâªÉ«¬∑”‡Õß®√‘ß Ê πà“®–„°≈â‡§’¬ß°—∫ work
of breathing ‡¡◊ËÕ∂Õ¥ endotracheal tube ÕÕ°·≈â«)

°“√∑¥ Õ∫ spontaneous breathing ¡’À≈“¬«‘∏ ’
∑’ËªØ‘∫—µ‘°—πÕ¬Ÿà∑—Ë«‰ª ‰¥â·°à

- T-piece trial ‚¥¬∂Õ¥‡§√◊ËÕß™à«¬À“¬„®ÕÕ°
·≈â«„ÀâºŸâªÉ«¬À“¬„®‡Õßºà“π∑àÕ T-piece ´÷ËßµàÕ®“° oxy-
gen source

- Low-level pressure support (5-8 cm H2O)
- Low-level continuous positive airway pres-

sure (CPAP)

„π∑“ßªØ‘∫—µ‘¡’§«“¡À≈“°À≈“¬¢Õß«‘∏’∑’Ë„™â·≈–
√–¬–‡«≈“∑ ’ Ë„™â∑¥ Õ∫Õ¬à“ß¡“° ¡’°“√»÷°…“‡ª√ ’¬∫‡∑ ’¬∫
¢Õß«‘∏’∑¥ Õ∫ spontaneous breathing ∑’Ë‡ªìπ random-
ized trials ¥—ßµàÕ‰ªπ’È:

1. Esteban ·≈–§≥–17 ‡ª√ ’¬∫‡∑ ’¬∫ low-level
pressure support (7 cm H2O) (®”π«πºŸâªÉ«¬ 238 √“¬)
°—∫ T-piece (®”π«πºŸâªÉ«¬ 246 √“¬) æ∫«à“‰¡à¡’§«“¡
·µ°µà“ß°—π¢ÕßÕ—µ√“°“√‡  ’¬™’«‘µ„π‚√ßæ¬“∫“≈ ·µà°≈ ÿ à¡
T-piece ®–‰¡àºà“π°“√∑¥ Õ∫¡“°°«à“ (relative risk =
0.64, P = 0.02) (´÷ËßÀ¡“¬§«“¡«à“°≈ÿà¡ pressure sup-
port ®–∂Õ¥ endotracheal tube ÕÕ° ‰¥â‡√Á«°«à“°≈ÿà¡
T-piece) ·≈–‰¡à¡’§«“¡·µ°µà“ß°—π¢ÕßÕ—µ√“ reintubation

2. Esteban ·≈–§≥–16 ‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“¢Õß
T-piece trial √–¬–‡«≈“ 30 π“∑ ’ (®”π«πºŸâªÉ«¬ 270
√“¬) °—∫√–¬–‡«≈“ 2 ™—Ë«‚¡ß (®”π«πºŸâªÉ«¬ 256 √“¬)
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§√—Èß®”π«πºŸâªÉ«¬ 31 √“¬ º≈°“√»÷°…“æ∫«à“ °≈ÿà¡∑’Ë„™â«‘∏’
T-piece trail «—π≈–§√ — Èß ‚Õ°“ ∑ ’ Ë®–ª√– ∫§«“¡ ”‡√ Á®
„π°“√ weaning (§◊Õ “¡“√∂∂Õ¥‡§√◊ËÕß™à«¬À“¬„®
ÕÕ°‰¥â¿“¬„π 14 «—π ·≈–‰¡àµâÕß reintubation ¿“¬„π
48 ™—Ë«‚¡ßÀ≈—ß extubation) ¡“°°«à“°≈ÿà¡∑’Ë„™â pressure
support (rate ratio 2.05, 95% CI 1.04-4.04; p < .04)
·≈–¡“°°«à“°≈ÿà¡∑’Ë„™â SIMV (rate ratio 2.83, 95% CI
1.36-5.89, P < .006) ‰¡àæ∫§«“¡·µ°µà“ß√–À«à“ß«‘∏’
T-piece trial «—π≈–§√—Èß ·≈– multiple T-piece trials

‡π◊ËÕß®“° 2 °“√»÷°…“π’È¡’√“¬≈–‡Õ’¬¥¢Õß«‘∏’°“√·≈–
‡°≥±å„π°“√µ—¥  ‘π«à“ weaning  ”‡√ Á®µà“ß°—π∑”„Àâ¬“°
∑’Ë®–‡ª√’¬∫‡∑’¬∫º≈¢Õß°“√»÷°…“‰¥â‚¥¬µ√ßÕ¬à“ß™—¥‡®π
·µà®“° 2 °“√»÷°…“π’ÈæÕ®– √ÿª‰¥â¥—ßπ’È§◊Õ

1. ∑—Èß 2 °“√»÷°…“π’Èæ∫«à“ºŸâªÉ«¬ à«π„À≠à„π°“√»÷°…“
(ª√–¡“≥ 70%)  “¡“√∂ºà“π°“√∑¥ Õ∫ spontaneous
breathing ‰¥â„π§√—Èß·√°·≈–ºŸâªÉ«¬∑’Ëºà“π°“√∑¥ Õ∫ spon-
taneous breathing ‰¥â à«π„À≠à (85-90%) ®– extu-
bation ‰¥â

2. ºŸâªÉ«¬®”π«ππâÕ¬∑’Ë‰¡à “¡“√∂∑¥ Õ∫ spontaneous
breathing „π§√—Èß·√°π—Èπ«‘∏’∑’Ë „™â„π°“√ weaning
µàÕ¡“®–¡’º≈µàÕ§«“¡ ”‡√Á®¢Õß°“√ weaning ‚¥¬∑—Èß 2
°“√»÷°…“π’Èæ∫«à“ «‘∏’ IMV ‡ªìπ«‘∏’∑’Ë‰¥âº≈µË”∑’Ë ÿ¥·≈–‰¡àπà“
®–‡≈◊Õ°„™â«‘∏’π’È„π°“√ weaning

Weaning ProtocolsWeaning ProtocolsWeaning ProtocolsWeaning ProtocolsWeaning Protocols
®“°¢âÕ¡Ÿ≈¢â“ßµâπ∑’Ë· ¥ß«à“‡¡◊ËÕπ”ºŸâªÉ«¬‡¢â“∑”

°“√»÷°…“Õ¬à“ß‡ªìπ√–∫∫ ºŸâªÉ«¬ à«π„À≠à “¡“√∂ºà“π
°“√∑¥ Õ∫ spontaneous breathing ‰¥â„π§√—Èß·√°
·≈– à«π„À≠à®– “¡“√∂ extubation ‰¥â„π∑’Ë ÿ¥ ™à«¬
∫Õ°«à“ “‡ÀµÿÀπ÷Ëß¢Õß§«“¡≈à“™â“„π°“√∂Õ¥‡§√◊ËÕß™à«¬
À“¬„® Õ“®‡°‘¥®“°°“√∑ ’ Ë·æ∑¬å‰¡à “¡“√∂·¬°ÕÕ°‰¥â«à“
√“¬„¥æ√ âÕ¡∑ ’ Ë®–∂Õ¥‡§√◊ ËÕß™à«¬À“¬„®ÕÕ° ®“°°“√»÷°…“
¢Õß Storetz ·≈–§≥–22 æ∫«à“ °“√„™â¢âÕ¡Ÿ≈∑“ß§≈‘π‘°
Õ¬à“ß‡¥’¬«∑”π“¬º≈ ”‡√Á®¢Õß°“√ weaning ‰¥â‰¡à¥’
‚¥¬¡’ positive predictive value ‡æ’¬ß√âÕ¬≈– 50 ·≈–

√–¬–‡«≈“∑’Ë„ à T-piece „Àâπ“π¢÷Èπ ‚¥¬∑”‡™àππ’È«—π≈–
À≈“¬ Ê §√—Èß ®πºŸâªÉ«¬ “¡“√∂À“¬„®‰¥â√–¬–π“πæÕ§«√
®÷ßæ‘®“√≥“ extubation

2. Pressure-support ventilation (PSV) ∑”‰¥â‚¥¬‡¡◊ËÕ
‡√‘Ë¡ weaning ‡ª≈’Ë¬π mode ¢Õß‡§√◊ËÕß™à«¬À“¬„®‡ªìπ
PSV ‚¥¬‡√‘Ë¡∑’Ë pressure support √–¥—∫ Ÿß°àÕπ·≈â«
§àÕ¬ Ê ≈¥ pressure support ≈ß ‡¡ ◊ ËÕºŸâªÉ«¬ “¡“√∂
À“¬„®‚¥¬„™â pressure support √–¥—∫µË” Ê (‡™àπ 5 cm
H2O) ‰¥âπ“πæÕ§«√®÷ßæ‘®“√≥“ extubation

3. Intermittent Mandatory Ventilation (IMV) ∑”‰¥â
‚¥¬‡¡◊ËÕ‡√‘Ë¡ weaning ‡ª≈’Ë¬π mode ¢Õß‡§√◊ËÕß™à«¬
À“¬„®‡ªìπ IMV ‚¥¬‡√‘Ë¡µ—ÈßÕ—µ√“°“√∑”ß“π¢Õß‡§√◊ËÕß™à«¬
À“¬„® (mandatory breaths) ∑’Ë Ÿß Ê °àÕπ·≈â«§àÕ¬ Ê
≈¥≈ß ‡¡◊ËÕºŸâªÉ«¬ “¡“√∂À“¬„®‰¥â‚¥¬Õ—µ√“°“√∑”ß“π¢Õß
‡§√◊ ËÕß™à«¬À“¬„®µË” Ê ‡™àπ  5 §√ — Èß/π“∑ ’ ®÷ßæ‘®“√≥“
extubation

¡’°“√»÷°…“‡ª√ ’¬∫‡∑ ’¬∫∂ ÷ß weaning techniques
‡À≈ à“π ’ È À≈“¬°“√»÷°…“ ¡’ 2 °“√»÷°…“∑ ’ Ë‡ªìπ°“√»÷°…“
·∫∫ randomized trials ∑ — Èß 2 °“√»÷°…“ ∑”„πºŸâªÉ«¬
∑’Ë ¿“æ∑—Ë«‰ª¢ÕßºŸâªÉ«¬¡’·π«‚πâ¡«à“πà“®–∂Õ¥‡§√◊ËÕß™à«¬
À“¬„®ÕÕ°‰¥â ·µà‰¡àºà“π°“√∑¥ Õ∫ spontaneous
breathing  °“√»÷°…“·√°‡ªìπ¢Õß Brochard ·≈–§≥–15

®”π«πºŸâªÉ«¬„π°“√»÷°…“ 109 √“¬ ·≈–·∫ àßºŸâªÉ«¬‡ªìπ
3 °≈ÿà¡ ‰¥â·°à °≈ÿà¡∑’Ë 1 „™â«‘∏’ T-piece ®”π«πºŸâªÉ«¬ 35
√“¬ °≈ÿà¡∑’Ë 2 „™â«‘∏’ SIMV ®”π«πºŸâªÉ«¬ 43 √“¬ ·≈–
°≈ÿà¡∑’Ë 3 „™â«‘∏’ PSV ®”π«πºŸâªÉ«¬ 31 √“¬ º≈°“√»÷°…“
æ∫«à“ °≈ÿà¡∑’Ë„™â«‘∏’ pressure support weaning æ∫
 —¥ à«π¢ÕßºŸâªÉ«¬∑’Ë weaning failure (§◊Õ‰¡à “¡“√∂∂Õ¥
‡§√◊ËÕß™à«¬À“¬„®ÕÕ°‰¥â¿“¬„π 21 «—π) 23% ´÷ËßµË”°«à“
°≈ÿà¡ T-piece (42%) ·≈–°≈ÿà¡ SIMV (42%) Õ¬à“ß™—¥‡®π
°“√»÷°…“∑’Ë 2 ‡ªìπ¢Õß Esteban ·≈–§≥–16 ∑”°“√»÷°…“
‚¥¬·∫àßºŸâªÉ«¬‡ªìπ 4 °≈ÿà¡ ‰¥â·°à °≈ÿà¡∑’Ë 1 „™â«‘∏’ SIMV
®”π«πºŸâªÉ«¬ 29 √“¬  °≈ÿà¡∑’Ë 2 „™â«‘∏’ PSV ®”π«πºŸâªÉ«¬
37 √“¬  °≈ÿà¡∑’Ë 3 „™â«‘∏’ multiple T-piece trial ®”π«π
ºŸâªÉ«¬ 33 √“¬ ·≈–°≈ÿà¡∑’Ë 4 „™â«‘∏’ T-piece trial «—π≈–
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negative predictive value √âÕ¬≈– 67  πÕ°®“°π’È¬—ß
æ∫«à“ª√–¡“≥§√÷ËßÀπ÷Ëß¢ÕßºŸâªÉ«¬´÷Ëß∂Õ¥∑àÕ™à«¬À“¬„®
ÕÕ°‡Õß ‰¡à¡’§«“¡®”‡ªìπµâÕß reintubation ¿“¬„π 24
™—Ë«‚¡ß ´÷Ëß π —∫ π ÿπ«à“¡’ºŸâªÉ«¬®”π«π¡“°∑ ’ Ëæ√ âÕ¡®–∂Õ¥
‡§√◊ËÕß™à«¬À“¬„®ÕÕ°‰¥â·µà·æ∑¬å ‰¡à “¡“√∂·¬°ºŸâªÉ«¬
‡À≈à“π’ÈÕÕ°‰¥â Ely ·≈–§≥–23 ®÷ß‰¥â∑”°“√»÷°…“·∫∫
randomized controlled trial ∂÷ßº≈¢Õß°“√ screening
∂ ÷ß§«“¡æ√ âÕ¡„π°“√∂Õ¥‡§√◊ ËÕß™à«¬ À“¬„®¢ÕßºŸâªÉ«¬„π
intensive care unit ∑ÿ°«—π Ê ≈–§√—Èß µàÕ√–¬–‡«≈“°“√
„  à‡§√◊ ËÕß™à«¬À“¬„® ‚¥¬·∫ àßºŸâªÉ«¬‡ªìπ 2 °≈ ÿ à¡ „π°≈ ÿ à¡
çinterventioné (®”π«πºŸâªÉ«¬ 149 §π)  ºŸâªÉ«¬®–‰¥â√—∫
°“√ screening ∂÷ß§«“¡æ√âÕ¡„π°“√∂Õ¥‡§√◊ËÕß™à«¬
À“¬„®ÕÕ°«—π≈–§√—Èß„πµÕπ‡™â“‚¥¬ respiratory therapist
‚¥¬„™â parameters µàÕ‰ªπ’È§◊Õ PaO2/Fi O2 > 200; PEEP
≤ 5cm H2O; ‰Õ‰¥â·√ßæÕ„π¢≥– suction, F/Vt ≤ 105;
·≈–‰¡à‰¥â„™â¬“ vasopressor À√◊Õ sedatives ºŸâªÉ«¬
∑’Ëºà“π°“√ screening §√∫∑—Èß 5 ¢âÕ¢â“ßµâπ ®–‰¥â√—∫°“√
∑¥ Õ∫ spontaneous breathing ‚¥¬«‘∏’ T-piece À√◊Õ
CPAP 5 cm H2O ºŸâªÉ«¬∑’Ë “¡“√∂À“¬„®ºà“π T- piece
À√◊Õ CPAP ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß respiratory therapists
®–·®âß„Àâ·æ∑¬å∑’Ë¥Ÿ·≈ºŸâªÉ«¬∑√“∫‡æ◊ËÕæ‘®“√≥“ extubation
ºŸâªÉ«¬„π°≈ÿà¡§«∫§ÿ¡ (151 §π) ®–‰¥â√—∫°“√ screening
§«“¡æ√âÕ¡„π°“√∂Õ¥‡§√◊ËÕß™à«¬À“¬„®ÕÕ°«—π≈–§√—Èß
‡™àπ‡¥’¬«°—π ·µà‰¡à‰¥â√—∫°“√∑¥ Õ∫ spontaneous
breathing  º≈°“√»÷°…“æ∫«à“  ºŸâªÉ«¬„π°≈ÿà¡ çinterventioné
¡’√–¬–‡«≈“„π°“√„™â‡§√◊ËÕß™à«¬À“¬„® µË”°«à“°≈ÿà¡§«∫§ÿ¡
Õ¬à“ß™—¥‡®π (4.5 «—π VS 6 «—π; P = .003)  πÕ°®“°π’È
¬—ßæ∫¿“«–·∑√°´âÕπ (ºŸâªÉ«¬∂Õ¥∑ àÕ™à«¬À“¬„®ÕÕ°‡Õß,
reintubation, tracheostomy ·≈–„ à‡§√◊ËÕß™à«¬À“¬„®
π“π°«à“ 21 «—π ) „π°≈ÿà ¡§«∫§ÿ¡¡“°°«à“°≈ÿà ¡
çinterventioné Õ¬à“ß™—¥‡®π §à“„™â®à“¬ (§à“ median)
„π ICU „π°≈ÿà¡§«∫§ÿ¡ = $20,890 ·≈–„π°≈ÿà¡ çinterven-
tioné = $15,740 ´÷Ëßµà“ß°—πÕ¬à“ß™—¥‡®π (P = .03)

®“°°“√»÷°…“π’È √ÿª‰¥â«à“
1. ∂â“æ¬“¬“¡¡ÕßÀ“ºŸâªÉ«¬∑’Ëæ√âÕ¡®–∂Õ¥‡§√◊ËÕß™à«¬

À“¬„®‰¥â ®–™à«¬≈¥√–¬–‡«≈“°“√„ à‡§√◊ËÕß™à«¬À“¬„®≈ß‰¥â

2.  “¡“√∂„™â∫ ÿ§≈“°√Õ ◊ ËππÕ°®“°·æ∑¬å¡“™à«¬∑”
Àπ â“∑ ’ Ëπ ’ È ‚¥¬ √ â“ß‡ªìπ protocol „Àâ∫ ÿ§≈“°√‡À≈ à“π ’ È™à«¬
§âπÀ“ºŸâªÉ«¬∑’Ëæ√âÕ¡®–∂Õ¥‡§√◊ËÕß™à«¬À“¬„®ÕÕ°‰¥â

®“° evidences µà“ß Ê ¥—ß°≈à“«¢â“ßµâπ American
College of Chest Physicians √à«¡°—∫ American Col-
lege of Critical Care Medicine ·≈– American As-
sociation of Respiratory Care ‰¥â √â“ß·π«∑“ß (guide-
lines) „π°“√ weaning24 ¢÷Èπ¡“´÷Ëß¡’·π«∑“ßæÕ®– √ ÿª
‰¥â¥—ßπ’È

1. „πºŸâªÉ«¬∑’Ë„ à‡§√◊ËÕß™à«¬À“¬„® > 24 ™—Ë«‚¡ß
§«√®–‰¥â√ —∫°“√ ◊∫§âπÀ“ “‡Àµÿ·≈–·°â‰¢‚√§À√◊Õ¿“«–∑ ’ Ë
∑”„Àâ ºŸâªÉ«¬‰¡à “¡“√∂∂Õ¥‡§√◊ËÕß™à«¬À“¬„®ÕÕ°‰¥â

2. ¡ÕßÀ“ºŸâªÉ«¬∑ ’ Ë “‡Àµÿ¢Õß respiratory failure
‰¥â√ —∫°“√·°â‰¢¥’¢÷Èπ·≈ â«·≈–π à“®–¡’‚Õ°“ ∂Õ¥‡§√◊ ËÕß™à«¬
À“¬„®‰¥â ‚¥¬„™â‡°≥±å¥—ßµàÕ‰ªπ’È

2.1  “‡Àµÿ¢Õß respiratory failure ¢ÕßºŸâªÉ«¬
¥’¢÷Èπ·≈â«

2.2 ¡’ oxygenation ∑ ’ Ë‡æ’¬ßæÕ ‚¥¬¥Ÿ®“°§à“
PaO2/FiO2 ≥ 150-200 „™â PEEP ≤ 5-8 cm H2O;
FiO2 ≤ 0.4-0.5, ·≈– pH ≥ 7.25

2.3 ‰¡à¡’ªí≠À“„π√–∫∫°“√‰À≈‡«’¬π‚≈À‘µ ‚¥¬
‰¡à¡’¿“«– hypotension ·≈–‰¡à‰¥â¬“ vasopressors
À√◊Õ ‰¥â¬“‡æ’¬ß¢π“¥πâÕ¬ Ê (‡™àπ Dopamine À√◊Õ
Dobutamine  < 5 mcg/kg/min)

2.4  “¡“√∂‡√‘Ë¡À“¬„®‰¥â‡Õß

3. °“√ª√–‡¡‘π§«“¡æ√âÕ¡∑’Ë®–∂Õ¥‡§√◊ËÕß™à«¬
À“¬„®ÕÕ° §«√®–ª√–‡¡‘π predictors ¢Õß§«“¡ ”‡√Á®
„π°“√∂Õ¥‡§√◊ËÕß™à«¬À“¬„® „π¢≥– spontaneous
breathing √–¬–‡«≈“  — Èπ Ê ‚¥¬‡√ ‘ Ë¡®“°„ÀâºŸâªÉ«¬À“¬„®
‡Õßºà“π T-piece À√◊Õ low level CPAP ‡™àπ  ≤ 5 cm
H2O À√◊Õ low level pressure support (5-7 cm H2O)
·≈â««—¥ predicators ‡À≈à“π’È predictors ∑’Ë·π–π”„π
guideline π’È‰¥â·°à respiratory rate, vital volume ·≈–
f/vt ¥—ß· ¥ß„πµ“√“ß∑’Ë 1
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CriteriaCriteriaCriteriaCriteriaCriteria DescriptionDescriptionDescriptionDescriptionDescription

Objective measurements indicating Gas exchange acceptability (SpO2 ≥ 85-90%; PO2 ≥ 50-60 mm Hg;
tolerance/success pH ≥ 7.32; increase in PaCo2 ≤ 10 mm Hg);

Hemodynamic stability (HR < 120-140 beats/min; HR not changed >
20%; systolic BP < 180-200 and > 90 mm Hg; BP not changed >
20%, no pressors required)
Stable ventilatory pattern (eg, RR ≤ 30-35 breaths/min; RR not
changed > 50%

Subjective clinical assessments
indicating intolerance/failure Change in mental status (eg, somnolence, coma, agitation, anxiety);

Onset or worsening of discomfort
Diaphoresis
Signs of increased work of breathing (use of accessory respiratory muscles,
and thoracoabdominal paradox)

HR = heart rate; SpO2 = hemoglobin oxygen saturation.

4. ∑¥ Õ∫ çspontaneous breathingé π“π
30-120 π“∑’ √à«¡°—∫‡ΩÑ“¥ŸÕ“°“√∑“ß§≈‘π‘°, vital signs,
oxygen saturation ·≈– arterial blood gas ¥—ßµàÕ‰ªπ’È

ºŸâªÉ«¬∑’Ëºà“π°“√∑¥ Õ∫ spontaneous breathing
§«√æ‘®“√≥“ extubation ∂â“ airway patency ·≈–§«“¡
 “¡“√∂„π°“√ protect airway ¢ÕßºŸâªÉ«¬¥’ √à«¡°—∫‚Õ°“ 
∑’Ë¿“«– respiratory failure ®–°≈—∫‡ªìπ´È”¡’πâÕ¬

5. ºŸâªÉ«¬∑’Ë‰¡àºà“π°“√∑¥ Õ∫ spontaneous breath-
ing §«√„ à‡§√◊ËÕß™à«¬À“¬„®µàÕ ‚¥¬‡≈◊Õ°„™â mode ∑’ËºŸâªÉ«¬
 ∫“¬·≈–‰¥âæ—°°≈â“¡‡π◊ÈÕÀ“¬„®

6. À“ “‡Àµÿ·≈–·°â‰¢ “‡Àµÿ∑’Ë∑”„ÀâºŸâªÉ«¬‰¡à
 “¡“√∂∂Õ¥‡§√◊ËÕß™à«¬À“¬„®ÕÕ°‰¥â ∂â“ºŸâªÉ«¬¬—ßºà“π
‡°≥±åµ“¡¢âÕ 2 æ‘®“√≥“∑¥ Õ∫ spontaneous
breathing Õ’°„π«—πµàÕ¡“

7. §«√ √â“ß weaning/discontinuation proto- cols
 ”À√—∫ nonphysician health-care professionals
‡æ◊ËÕ„™â„π intensive care units
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¿“æ√—ß ’«—≥‚√§ªÕ¥„πºŸâªÉ«¬ HIV ¿“æ√—ß ’«—≥‚√§ªÕ¥„πºŸâªÉ«¬ HIV ¿“æ√—ß ’«—≥‚√§ªÕ¥„πºŸâªÉ«¬ HIV ¿“æ√—ß ’«—≥‚√§ªÕ¥„πºŸâªÉ«¬ HIV ¿“æ√—ß ’«—≥‚√§ªÕ¥„πºŸâªÉ«¬ HIV ⊕

√—∫‰«âµ’æ‘¡æå‡¡◊ËÕ«—π∑’Ë 7 ¡‘∂ÿπ“¬π 2545

»√’π“√∂ · ß Õ“¥ æ.∫.»√’π“√∂ · ß Õ“¥ æ.∫.»√’π“√∂ · ß Õ“¥ æ.∫.»√’π“√∂ · ß Õ“¥ æ.∫.»√’π“√∂ · ß Õ“¥ æ.∫.
°≈ÿà¡ß“π√—ß ’«‘∑¬“ ‚√ßæ¬“∫“≈ ß¶å

Abstract:Abstract:Abstract:Abstract:Abstract: Sangsaard S.  Roentgenographic Findings of Pulmonary Tuberculosis in HIV ⊕ Patients.
Thai Journal of Tuberculosis Chest Diseases and Critical Care 2003; 24: 37-46
Department of Radiology, Priest Hospital, Department of Medical Services, Ministry of Public Health,
Bangkok, Thailand.

A retrospective study of chest film findings was done in patients with pulmonary tuberculosis and
pulmonary tuberculosis with HIV ⊕ who were coming to Priest Hospital during the year 2000.  The study
showed significant difference of chest film findings in pulmonary tuberculosis in HIV ⊕ from pulmonary
tuberculosis in non HIV patients.  Pulmonary tuberculosis in HIV ⊕ patients shows Miliary infiltration 5.0
per cent, Pulm. Infiltration in perihilar region 15.0 per cent, diffuse pulm. infiltration pattern 25.0 per cent
and intrathoracic nodal enlargement 50.0 per cent.

∫∑§—¥¬àÕ:  ∫∑§—¥¬àÕ:  ∫∑§—¥¬àÕ:  ∫∑§—¥¬àÕ:  ∫∑§—¥¬àÕ:  ®“°°“√»÷°…“¿“æ∂à“¬√—ß ’∑√«ßÕ°¢ÕßºŸâªÉ«¬ pulmonary tuberculosis ·≈– pulmonary tuberculo-
sis with HIV ⊕ „π™à«ßªï æ.». 2543 æ∫«à“¡’§«“¡·µ°µà“ß¢Õß¿“æ∂à“¬√—ß ’∑√«ßÕ°„π°≈ÿà¡ pulmonary tuberculo-
sis with HIV ⊕ ‡¡ ◊ ËÕ‡ª√ ’¬∫‡∑ ’¬∫°—∫ pulmonary tuberculosis Õ¬à“ß™—¥‡®π ‚¥¬¿“æ∂ à“¬√ —ß  ’∑√«ßÕ°„π°≈ ÿ à¡
pulmonary tuberculosis with HIV ⊕ æ∫«à“¡’ miliary pattern √âÕ¬≈– 5.0  ¡’√Õ¬·º≈„πªÕ¥∑’Ë perihilar region
√âÕ¬≈– 15.0 ·º≈„πªÕ¥‡ªìπ diffuse pattern √âÕ¬≈– 25.0  ·≈– ¡’ nodal enlargement √âÕ¬≈– 50.0

 √ÿª: √ÿª: √ÿª: √ÿª: √ÿª:  ¿“æ∂à“¬√—ß ’«—≥‚√§„πºŸâªÉ«¬ HIV ⊕ ®–¡’ atypical pattern ¥—ßπ—Èπ°“√«‘π‘®©—¬¿“æ√—ß ’∑√«ßÕ°¢ÕßºŸâªÉ«¬
HIV ⊕ §«√æ‘®“√≥“°“√µ‘¥‡™◊ÈÕ tuberculosis ‰«â¥â«¬‡ ¡Õ
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∫∑π”∫∑π”∫∑π”∫∑π”∫∑π”
‡ªìπ∑’Ë¬Õ¡√—∫°—π«à“‚√§‡Õ¥ å‡ªìπªí≠À“ ”§—≠√–¥—∫

‚≈° ¡’ºŸâªÉ«¬‚√§π’È‡æ‘Ë¡¢÷Èπ∑ÿ°ªï „πª√–‡∑»‰∑¬®“°√“¬ß“π
¢Õß°Õß√–∫“¥«‘∑¬“ °√–∑√«ß “∏“√≥ ÿ¢1 √“¬ß“πºŸâªÉ«¬
≥ «—π∑’Ë 31 µÿ≈“§¡ æ.». 2543 æ∫«à“¡’ºŸâªÉ«¬‚√§‡Õ¥ å
µ—Èß·µàªï æ.». 2527 ∂÷ß 31 µÿ≈“§¡ æ.». 2543 ®”π«π
156,309 √“¬ ·≈–„πªï æ.». 2542 ¡’ºŸâªÉ«¬‚√§‡Õ¥ å 22,267
√“¬

„πºŸâªÉ«¬‚√§‡Õ¥ åπ’È¡’§«“¡‡ ’Ë¬ßµàÕ¿“«–°“√µ‘¥‡™◊ÈÕ Ÿß
ªÕ¥‡ªìπÕ«—¬«–∑’Ë‡°‘¥°“√µ‘¥‡™◊ÈÕ‰¥â∫àÕ¬ ·≈–„π°“√µ‘¥
‡™◊ÈÕ„πªÕ¥æ∫«à“ tuberculosis ‡ªìπ°“√µ‘¥‡™◊ÈÕ∑’Ëæ∫∫àÕ¬
∑’Ë ÿ¥ ‚¥¬∑’Ë¡’√“¬ß“π∑—Èß„πª√–‡∑»‰∑¬·≈–µà“ßª√–‡∑»1-3

¡’°“√ª√–¡“≥°“√«à“Õÿ∫—µ‘°“√≥å¢Õß pulmonary tuber-
culosis „πºŸâªÉ«¬∑’Ë¡’ HIV ⊕ ®– Ÿß°«à“Õÿ∫—µ‘°“√≥å „π
ª√–™“°√∑—Ë«‰ª 200-500 ‡∑à“3,8  πÕ°®“°π’È¬—ßæ∫«à“°“√
«‘π‘®©—¬ pulmonary tuberculosis „πºŸâªÉ«¬ HIV ⊕ ∑“ß
ÀâÕß∑¥≈Õß∑—Èß PPD test, sputum AFB ·≈– culture
¬—ß¡—°„Àâº≈≈∫ Ÿß°«à“ pulmonary tuberculosis „π
ª√–™“°√∑—Ë«‰ª3,6,7 ∑”„Àâ°“√«‘π‘®©—¬ pulmonary tuber-
culosis „πºŸâªÉ«¬ HIV ⊕ ¡—°¡’°“√≈à“™â“ ‡ªìπ “‡Àµÿ„Àâ¡’
Õ—µ√“µ“¬ Ÿß

¿“æ∂à“¬√—ß ’∑√«ßÕ°‡ªìπ«‘∏’°“√«‘π‘®©—¬À≈—°¢Õß pul-
monary Tbc ·µà°Á¡—°æ∫«à“¿“æ∂à“¬√—ß ’¢Õß Tbc in
HIV ⊕ ¡’≈—°…≥– atypical6,7 ´÷Ëß∑”„Àâ‡ªìπªí≠À“„π°“√
«‘π‘®©—¬ºŸâªÉ«¬°≈ÿà¡π’È¡“°¢÷Èπ °“√»÷°…“¿“æ∂à“¬√—ß ’∑√«ßÕ°
«à“¡’≈—°…≥–Õ¬à“ß„¥∫â“ß®–™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√
«‘π‘®©—¬¡“°¢÷Èπ °“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ ∂‘µ‘
ºŸâªÉ«¬ 3 °≈ÿà¡‚√§ HIV ⊕, Tbc, Tbc with HIV ⊕ „π
‚√ßæ¬“∫“≈ ß¶å »÷°…“¿“æ√«¡¢ÕßºŸâªÉ«¬∑—Èß 3 °≈ÿà¡‚√§
·≈–»÷°…“¿“æ∂à“¬√—ß ’∑√«ßÕ°‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡‚√§
Tbc ·≈– Tbc in HIV ⊕

«—µ∂ÿª√– ß§å·≈–«‘∏’°“√«—µ∂ÿª√– ß§å·≈–«‘∏’°“√«—µ∂ÿª√– ß§å·≈–«‘∏’°“√«—µ∂ÿª√– ß§å·≈–«‘∏’°“√«—µ∂ÿª√– ß§å·≈–«‘∏’°“√
∑”°“√»÷°…“¢âÕ¡Ÿ≈ºŸâªÉ«¬∑’Ë¡“√—∫°“√µ√«®√—°…“„π‚√ß

æ¬“∫“≈ ß¶å „πªï æ.». 2543 ‚¥¬
- »÷°…“®“°¢âÕ¡Ÿ≈ ∂‘µ‘‚√ßæ¬“∫“≈ ß¶å

- »÷°…“¢âÕ¡Ÿ≈∑—Ë«‰ª®“°·øÑ¡ºŸâªÉ«¬ 3 °≈ÿà¡‚√§ ‚¥¬
°“√ ÿà¡µ—«Õ¬à“ß ‚¥¬‰¥âºŸâªÉ«¬
°≈ÿà¡ 1 HIV ⊕ 54 √“¬
°≈ÿà¡ 2 Tbc 60 √“¬
°≈ÿà¡ 3 Tbc with HIV ⊕ 41 √“¬

- »÷°…“¿“æ∂à“¬√—ß ’∑√«ßÕ°ºŸâªÉ«¬ 2 °≈ÿà¡
- °≈ÿà¡ 4 Pulmonary Tbc ºŸâªÉ«¬¡’ sputum

AFB ⊕  37 √“¬
- °≈ÿà¡ 5 Pulm Tbc in HIV ⊕ ºŸâªÉ«¬¡’ sputum

AFB ⊕ ·≈– HIV ⊕ 20 √“¬

º≈°“√»÷°…“º≈°“√»÷°…“º≈°“√»÷°…“º≈°“√»÷°…“º≈°“√»÷°…“
ºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“·∫∫ºŸâªÉ«¬πÕ°∑’Ë‚√ßæ¬“∫“≈

 ß¶å„πªï æ.». 2543 ¡’®”π«π 68,131 √“¬ ‡ªìπºŸâªÉ«¬
‚√§‡Õ¥ å 121 √“¬ „π®”π«ππ’È‡ªìπºŸâªÉ«¬∑’Ë‡ªìπ pulmo-
nary tuberculosis √à«¡¥â«¬ 41 √“¬ §‘¥‡ªìπ√âÕ¬≈– 33.8
·≈–„πªï‡¥’¬«°—ππ’È ¡’ºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√√—°…“·∫∫ºŸâªÉ«¬
„π 7,684 √“¬ ´÷Ëß¡’ºŸâªÉ«¬‡ªìπ‚√§‡Õ¥  å 155 √“¬ ·≈–
„π®”π«ππ’È‡ªìπºŸâªÉ«¬∑’Ë‡ªìπ pulmonary tuberculosis
√à«¡¥â«¬ 56 √“¬ §‘¥‡ªìπ√âÕ¬≈– 36.1  (µ“√“ß∑’Ë 1)

ºŸâªÉ«¬„π°≈ÿà¡ HIV ⊕ ·≈– Tbc with HIV ⊕  à«π„À≠à
¡’Õ“¬ÿÕ¬Ÿà„π™à«ß 30-39 ªï ºŸâªÉ«¬„π°≈ÿà¡ HIV ⊕ ∑’Ë¡’Õ“¬ÿ
30-39 ªï ¡’√âÕ¬≈– 50.0 ·≈–¡’Õ“¬ÿ‡©≈’Ë¬ 39.57 ªï ·≈–
ºŸâªÉ«¬„π°≈ÿà¡ Tbc with HIV ⊕ ∑’Ë¡’Õ“¬ÿ 30-39 ªï ¡’√âÕ¬≈–
53.7 ·≈–¡’Õ“¬ÿ‡©≈ ’ Ë¬ 37.39 ªï   à«πºŸâªÉ«¬„π°≈ ÿ à¡ Tbc
 à«π„À≠à¡’Õ“¬ÿ¡“°°«à“ 60 ªï §‘¥‡ªìπ√âÕ¬≈– 38.3 ·≈–
¡’Õ“¬ÿ‡©≈’Ë¬ 52.93 ªï (µ“√“ß∑’Ë 2)

ºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“∑’Ë‚√ßæ¬“∫“≈ ß¶å à«π„À≠à
¡“®“°°√ÿß‡∑æœ - ª√‘¡≥±≈ ·≈–¿“§°≈“ß ‡¡◊ËÕ¥ŸºŸâªÉ«¬
∑ ’ Ë¡“®“°¿“§µà“ß Ê ∑ ’ ËÕ¬Ÿà‰°≈ÕÕ°‰ª®–æ∫«à“ ºŸâªÉ«¬  à«π
„À≠à„π°≈ÿà¡ HIV ⊕ (√âÕ¬≈– 20.4) ·≈– Tbc with HIV ⊕
(√âÕ¬≈– 17.1) ¡“®“°¿“§‡Àπ◊Õ  ºŸâªÉ«¬ Tbc ¡“®“°¿“§
µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¡“°∑’Ë ÿ¥ §‘¥‡ªìπ√âÕ¬≈– 16.7 (µ“√“ß
∑’Ë 3)

ºŸâªÉ«¬ à«π„À≠à¢Õß∑—Èß 3 °≈ÿà¡‚√§ ¡’°“√»÷°…“
√–¥—∫ª√–∂¡»÷°…“ (µ“√“ß∑’Ë 4) ·≈– à«π„À≠à¡’Õ“™’æ
°àÕπ∫«™‡ªìπÕ“™’æ√—∫®â“ß (µ“√“ß∑’Ë 5)
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°“√»÷°…“¢âÕ¡Ÿ≈°“√„™â “√‡ æµ‘¥ æ∫«à“ºŸâªÉ«¬„π∑ÿ°
°≈ÿà¡‚√§¡’®”π«π°“√„™â “√‡ æµ‘¥ Ÿß ´÷Ëß√«¡∑—Èß∫ÿÀ√’Ë·≈–
 “√‡ æµ‘¥Õ◊Ëπ Ê (µ“√“ß∑’Ë 6)

°“√»÷°…“¿“æ∂ à“¬√ —ß  ’∑√«ßÕ°‡ª√ ’¬∫‡∑ ’¬∫√–À«à“ß
°≈ÿà¡ Tbc ·≈– Tbc with HIV ⊕ ∑”‚¥¬»÷°…“≈—°…≥–
√Õ¬‚√§„πªÕ¥ (Pulmonary lesion) √Õ¬‚√§„π∑√«ßÕ°
·µàπÕ°ªÕ¥ (Extrapulmonary intrathoracic lesion)
·≈–µ”·Àπàß¢Õß√Õ¬‚√§„πªÕ¥ (Location of pulmonary
lesion)

µ“√“ß∑’Ë 7 · ¥ß°“√‡ª√’¬∫‡∑’¬∫≈—°…≥–√Õ¬‚√§
„πªÕ¥∑’Ëæ∫„πºŸâªÉ«¬∑—Èß 2 °≈ÿà¡ æ∫«à“∑—ÈßºŸâªÉ«¬„π°≈ÿà¡ Tbc
·≈– Tbc with HIV ⊕ ¡’√Õ¬·º≈„πªÕ¥≈—°…≥–
fibropatchy, reticulopatchy infiltration ·≈–≈ —°…≥–
reticular, reticulonodular infiltration „πª√‘¡“≥
√âÕ¬≈–‰¡à·µ°µà“ß°—π‚¥¬°“√∑¥ Õ∫§à“∑“ß ∂‘µ‘

ºŸâªÉ«¬ Tbc with HIV ⊕ ¡’≈—°…≥–·º≈„πªÕ¥‡ªìπ
miliary type 1 √“¬ §‘¥‡ªìπ√âÕ¬≈– 5.0 „π¢≥–∑’Ë‰¡àæ∫
„π°≈ÿà¡ Tbc ‡π◊ËÕß®“°®”π«π∑’Ëæ∫√Õ¬‚√§π’È¡’‡æ’¬ß
1 √“¬´÷Ëßπ âÕ¬¡“° ∑”„Àâ‰¡à “¡“√∂∑¥ Õ∫§à“∑“ß ∂ ‘µ‘‰¥â
·µà°Áπà“®–‡ªìπ·π«‚πâ¡«à“ miliary infiltration æ∫„π°≈ÿà¡
Tbc with HIV ⊕ ¡“°°«à“

æ∫·º≈„πªÕ¥¡’ cavity „π°≈ÿà¡ Pulm Tbc ¡“°
°«à“§‘¥‡ªìπ√âÕ¬≈– 75.7 ¢≥–∑’Ëæ∫ cavity „π°≈ÿà¡ Tbc
with HIV ⊕ √âÕ¬≈– 30.0 ́ ÷Ëß¡’§«“¡·µ°µà“ß°—πÕ¬à“ß™—¥‡®π
‚¥¬°“√∑¥ Õ∫§à“∑“ß ∂‘µ‘ (chi square test; p value =
0.001)

 ”À√—∫·º≈„πªÕ¥≈—°…≥– Fibrotic, fibrocalcific,
COPD, bleb, atelectasis (P4) æ∫·µà„π°≈ÿà¡ Pulm Tbc
‡∑à“π—Èπ §‘¥‡ªìπ√âÕ¬≈– 64.9 (chi square test; p value <
0.001) ·≈–≈—°…≥–·º≈„πªÕ¥∑’Ë‡ªìπ nodule & nodule
with calcification æ∫„π°≈ÿà¡ Pulm Tbc ¡“°°«à“
§‘¥‡ªìπ√ âÕ¬≈– 27.0  ·≈–æ∫„π°≈ ÿ à¡ Pulm Tbc with
HIV ⊕ √âÕ¬≈– 5.0 ´÷Ëß·µ°µà“ß°—π™—¥‡®π‚¥¬°“√∑¥ Õ∫
§à“∑“ß ∂‘µ‘‡™àπ°—π (chi square test; p value = 0.004)

 ”À√—∫°“√‡ª√’¬∫‡∑ ’¬∫√Õ¬‚√§„π∑√«ßÕ°  πÕ°ªÕ¥
(µ“√“ß∑’Ë 8) æ∫«à“ °≈ÿà¡ Pulm Tbc æ∫¡’ pleural effu-
sion √âÕ¬≈– 35.1  ·≈–æ∫„π°≈ÿà¡ Pulm Tbc with HIV ⊕
√âÕ¬≈– 20.0 ´÷Ëß‰¡à·µ°µà“ß°—π‚¥¬°“√∑¥ Õ∫∑“ß ∂‘µ‘
(p value = 0.223)

æ∫ thicken pleura °≈ÿà¡ Pulm Tbc ¡“°°«à“
§‘¥‡ªìπ√âÕ¬≈– 75.7 „π¢≥–∑’Ëæ∫„π°≈ÿà¡ Pulm Tbc with
HIV ⊕ √âÕ¬≈– 10.0 ·≈–æ∫ nodal enlargement ·µà
‡æ’¬ß„π°≈ÿà¡ Pulm Tbc with HIV ⊕ §‘¥‡ªìπ√âÕ¬≈– 50.0
´÷Ëß√Õ¬‚√§∑—Èß Õßπ’Èæ∫„π∑—Èß 2 °≈ÿà¡‚√§·µ°µà“ß°—π
™—¥‡®π‚¥¬°“√∑¥ Õ∫∑“ß ∂‘µ‘ (µ“√“ß∑’Ë 8)

®“°°“√»÷°…“µ”·Àπàß√Õ¬·º≈„πªÕ¥ (µ“√“ß∑’Ë 9)
æ∫«à“ °≈ ÿ à¡‚√§ Pulm Tbc æ∫√Õ¬·º≈„πªÕ¥°≈ ’∫∫π
(upper lobe) ¡“°°«à“ §‘¥‡ªìπ√âÕ¬≈– 91.9 ·≈–°≈ÿà¡ Pulm
Tbc with HIV ⊕ æ∫√âÕ¬≈– 55.0 (p value < 0.001)
√Õ¬·º≈„πªÕ¥°≈’∫≈à“ß (lower lobe) æ∫„π°≈ÿà¡ Pulm
Tbc √âÕ¬≈– 51.4 ·≈–æ∫„π°≈ÿà¡ Pulm Tbc with HIV ⊕
√ âÕ¬≈– 35.0 ´÷Ëß‰¡à·µ°µà“ß°—π ‚¥¬°“√∑¥ Õ∫∑“ß ∂ ‘µ‘
(p value = 0.237)

°≈ÿà¡ Pulm Tbc with HIV ⊕ æ∫√Õ¬·º≈„π perihilar
region √âÕ¬≈– 15.0 „π¢≥–∑’Ë‰¡àæ∫„π°≈ÿà¡ Pulm Tbc
·≈–æ∫√Õ¬·º≈‡ªìπ diffuse pattern ¡“°°«à“ §‘¥‡ªìπ
√âÕ¬≈– 25.0 „π¢≥–∑’Ëæ∫„π°≈ÿà¡ Pulm Tbc √âÕ¬≈– 2.7
´÷Ëßµà“ß°—π™—¥‡®π‚¥¬°“√∑¥ Õ∫∑“ß ∂‘µ‘ (p value = 0.039
·≈– 0.017 µ“¡≈”¥—∫)

°“√»÷°…“§√—Èßπ’È‰¥â∑”°“√»÷°…“√–¬–‡«≈“∑’Ë¡’°“√
‡ª≈’Ë¬π·ª≈ß¢Õß√Õ¬‚√§„π¿“æ∂à“¬√—ß ’∑√«ßÕ°¢ÕßºŸâªÉ«¬
∑—Èß 2 °≈ÿà¡¥â«¬ ‚¥¬∫—π∑÷°¢âÕ¡Ÿ≈®”π«π«—π‡©≈’Ë¬∑’Ë√Õ¬‚√§
¡’°“√‡ª≈’Ë¬π·ª≈ß∑—Èß„π∑“ß¥’¢÷Èπ·≈–‡≈«≈ß æ∫«à“®”π«π
«—π‡©≈’Ë¬„π°≈ÿà¡ Pulm Tbc = 72.27 «—π (standard
diviation = 113.29) °≈ÿà¡ Pulm Tbc with HIV ⊕  =
36.45 «—π (standard diviation = 54.09) (µ“√“ß∑’Ë 10)
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µ“√“ß∑’Ë 1µ“√“ß∑’Ë 1µ“√“ß∑’Ë 1µ“√“ß∑’Ë 1µ“√“ß∑’Ë 1  ∂‘µ‘ºŸâªÉ«¬‚√ßæ¬“∫“≈ ß¶å ªï 2543

            ®”π«πºŸâªÉ«¬            ®”π«πºŸâªÉ«¬            ®”π«πºŸâªÉ«¬            ®”π«πºŸâªÉ«¬            ®”π«πºŸâªÉ«¬ ºŸâªÉ«¬πÕ° (√“¬)ºŸâªÉ«¬πÕ° (√“¬)ºŸâªÉ«¬πÕ° (√“¬)ºŸâªÉ«¬πÕ° (√“¬)ºŸâªÉ«¬πÕ° (√“¬) ºŸâªÉ«¬„π (√“¬)ºŸâªÉ«¬„π (√“¬)ºŸâªÉ«¬„π (√“¬)ºŸâªÉ«¬„π (√“¬)ºŸâªÉ«¬„π (√“¬)

Tbc 68,131 7,684
Pneumonia 771 227
CA Lung 143 114
AIDS 121 155

- Tbc 41 (√âÕ¬≈– 33.8) 56 (√âÕ¬≈– 36.1)
- PCP 4 4
- Pneumonia 4 19

 ∂‘µ‘°“√∂à“¬¿“æ√—ß ’ªï 2543 ®”π«π 6,750 √“¬ 6,877 §√—Èß

µ“√“ß∑’Ë 2µ“√“ß∑’Ë 2µ“√“ß∑’Ë 2µ“√“ß∑’Ë 2µ“√“ß∑’Ë 2 · ¥ß®”π«πºŸâªÉ«¬°≈ÿà¡‚√§µà“ß Ê µ“¡™à«ßÕ“¬ÿ

< 30 5 9.3 4 6.7 7 17.1

30 - 39 27 50.0 13 21.7 22 53.7

40 - 49 16 29.6 11 18.3 8 19.5

50 - 59 3 5.6 9 15.0 3 7.3

≥ 60 3 5.6 23 38.3 1 2.4

Min - Max 26 - 64 20 - 83 22 - 64

Mean 39.57 52.93 37.39

S.D. 8.54 17.94 9.06

°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc  °≈ÿà¡ 3  Tbc with HIV  °≈ÿà¡ 3  Tbc with HIV  °≈ÿà¡ 3  Tbc with HIV  °≈ÿà¡ 3  Tbc with HIV  °≈ÿà¡ 3  Tbc with HIV ⊕ Õ“¬ÿ Õ“¬ÿ Õ“¬ÿ Õ“¬ÿ Õ“¬ÿ

°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§ √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈– √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈– √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–

°≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV ⊕
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°∑¡. - ª√‘¡≥±≈ 16 25.9 15 25.0 12 29.3

¿“§°≈“ß 14 25.9 22 36.7 9 22.0

¿“§‡Àπ◊Õ 11 20.4 8 13.3 7 17.1

¿“§„µâ 3 5.6 3 5.0 5 12.2

¿“§µ–«—πÕÕ° 4 7.4 2 3.3 2 4.9

¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 6 11.1 10 16.7 6 14.6

√«¡√«¡√«¡√«¡√«¡ 5454545454 100.0100.0100.0100.0100.0 6060606060 100.0100.0100.0100.0100.0 4141414141 100.0100.0100.0100.0100.0

°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV ⊕ ¿Ÿ¡‘≈”‡π“ ¿Ÿ¡‘≈”‡π“ ¿Ÿ¡‘≈”‡π“ ¿Ÿ¡‘≈”‡π“ ¿Ÿ¡‘≈”‡π“

°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§

µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3 · ¥ß®”π«πºŸâªÉ«¬°≈ÿà¡‚√§µà“ß Ê µ“¡¿Ÿ¡‘≈”‡π“

√“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈– √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈– √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–

°≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV ⊕

µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4 · ¥ß√–¥—∫°“√»÷°…“¢ÕßºŸâªÉ«¬„π°≈ÿà¡‚√§µà“ßÊ

‰¡à¡’°“√»÷°…“ 1 1.9 4 6.7 1 2.4

√–¥—∫ª√–∂¡»÷°…“ 36 66.7 35 58.3 19 46.3

√–¥—∫¡—∏¬¡»÷°…“ 7 13.0 9 15.0 14 34.1

 Ÿß°«à“¡—∏¬¡»÷°…“ 6 11.1 3 5.0 4 9.8

‰¡à¡’¢âÕ¡Ÿ≈ 4 7.4 9 15.0 3 7.3

√«¡√«¡√«¡√«¡√«¡ 5454545454 100.0100.0100.0100.0100.0 6060606060 100.0100.0100.0100.0100.0 4141414141 100.0100.0100.0100.0100.0

°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV ⊕ √–¥—∫°“√»÷°…“ √–¥—∫°“√»÷°…“ √–¥—∫°“√»÷°…“ √–¥—∫°“√»÷°…“ √–¥—∫°“√»÷°…“

°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§ √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈– √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈– √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–

°≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV ⊕



42  »√’π“√∂ · ß Õ“¥                                                                         «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫—¥«‘°ƒµ

√—∫®â“ß 31 57.4 25 41.7 27 65.9
‡°…µ√°√ 3 5.6 13 21.7 1 2.4
√ —∫√“™°“√ 1 1.9 2 3.3 1 2.4
§â“¢“¬ 4 7.4 4 6.7 4 9.8
‰¡à¡’Õ“™’æ - - 1 1.7 - -
‰¡à¡’¢âÕ¡Ÿ≈ 15 27.8 15 25.0 8 19.5

√«¡√«¡√«¡√«¡√«¡ 5454545454 100.0100.0100.0100.0100.0 6060606060 100.0100.0100.0100.0100.0 4141414141 100.0100.0100.0100.0100.0

µ“√“ß∑’Ë 7µ“√“ß∑’Ë 7µ“√“ß∑’Ë 7µ“√“ß∑’Ë 7µ“√“ß∑’Ë 7 · ¥ß°“√‡ª√’¬∫‡∑’¬∫≈—°…≥–√Õ¬·º≈„πªÕ¥∑’Ëæ∫„π°≈ÿà¡‚√§ Tbc ·≈– Tbc in HIV ⊕

°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV ⊕ √–¥—∫°“√»÷°…“ √–¥—∫°“√»÷°…“ √–¥—∫°“√»÷°…“ √–¥—∫°“√»÷°…“ √–¥—∫°“√»÷°…“

°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§

µ“√“ß∑’Ë 5µ“√“ß∑’Ë 5µ“√“ß∑’Ë 5µ“√“ß∑’Ë 5µ“√“ß∑’Ë 5 · ¥ßÕ“™’æºŸâªÉ«¬°àÕπ∫«™

√“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈– √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈– √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–

°≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV ⊕

∫ÿÀ√’Ë 24 44.4 31 51.7 21 51.2
 “√‡ æµ‘¥Õ◊ËπÊ 28 51.9 32 53.3 26 63.4

°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc°≈ÿà¡ 2  Tbc  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV  °≈ÿà¡ 3  Tbc in HIV ⊕ √–¥—∫°“√»÷°…“ √–¥—∫°“√»÷°…“ √–¥—∫°“√»÷°…“ √–¥—∫°“√»÷°…“ √–¥—∫°“√»÷°…“

°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§

µ“√“ß∑’Ë 6µ“√“ß∑’Ë 6µ“√“ß∑’Ë 6µ“√“ß∑’Ë 6µ“√“ß∑’Ë 6 · ¥ß°“√„™â “√‡ æµ‘¥„πºŸâªÉ«¬°≈ÿà¡µà“ßÊ

√“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈– √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈– √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–

°≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV °≈ÿà¡ 1  HIV ⊕

Tbc in HIV Tbc in HIV Tbc in HIV Tbc in HIV Tbc in HIV ⊕ √Õ¬‚√§ √Õ¬‚√§ √Õ¬‚√§ √Õ¬‚√§ √Õ¬‚√§

°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§ √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈– √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–

TbcTbcTbcTbcTbc
§à“∑“ß ∂‘µ‘§à“∑“ß ∂‘µ‘§à“∑“ß ∂‘µ‘§à“∑“ß ∂‘µ‘§à“∑“ß ∂‘µ‘

Fibropatchy 22 59.5 11 55.0 P value = 0.745
Reticulopatchy (P1) df = 1
Reticular 24 64.9 13 65.0 P value = 0.992
Reticulonodular (P2) df = 1
Miliary (P3) 0 0 1 5.0 ‰¡à “¡“√∂∑¥ Õ∫

§à“∑“ß ∂‘µ‘‰¥â
Fibrotic, fibrocalcific 24 64.9 0 0.0 P value = < 0.001
COPD, bleb, atelectasis (P4) df = 1
Cavity (P5) 28 75.7 6 30.0 P value = 0.001

df = 1
Nodule 10 27.0 1 5.0 P value = 0.004
Nodule + calcification (P6) df = 1
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Pleural effusion (EP1) 13 35.1 4 20.0 P value = 0.223
df = 1

Thicken Pleura (EP2) 28 75.7 2 10.0 P value < 0.001
df = 1

Nodal enlargement 0 0 10 50.0 P value < 0.001
(EP30) (Fisherûs exact test)

Upper lobe 34 91.9 11 55.0 P value < 0.001
df = 1

Lower lobe 19 51.4 7 35.0 P value = 0.237
df = 1

Peihilar region 0 0 3 15.0 P value = 0.039
(Fisherûs exact test)

Diffuse 1 2.7 5 25.0 P value = 0.017
(Fisherûs exact test)

Tbc in HIV Tbc in HIV Tbc in HIV Tbc in HIV Tbc in HIV ⊕ ≈—°…≥–√Õ¬‚√§ ≈—°…≥–√Õ¬‚√§ ≈—°…≥–√Õ¬‚√§ ≈—°…≥–√Õ¬‚√§ ≈—°…≥–√Õ¬‚√§

°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§

µ“√“ß∑’Ë 8µ“√“ß∑’Ë 8µ“√“ß∑’Ë 8µ“√“ß∑’Ë 8µ“√“ß∑’Ë 8 · ¥ß√Õ¬‚√§„π∑√«ßÕ°·µàπÕ°ªÕ¥

√“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈– √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–

TbcTbcTbcTbcTbc
§à“∑“ß ∂‘µ‘§à“∑“ß ∂‘µ‘§à“∑“ß ∂‘µ‘§à“∑“ß ∂‘µ‘§à“∑“ß ∂‘µ‘

Tbc in HIV Tbc in HIV Tbc in HIV Tbc in HIV Tbc in HIV ⊕ µ”·Àπàß√Õ¬‚√§ µ”·Àπàß√Õ¬‚√§ µ”·Àπàß√Õ¬‚√§ µ”·Àπàß√Õ¬‚√§ µ”·Àπàß√Õ¬‚√§

°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§°≈ÿà¡‚√§

µ“√“ß∑’Ë 9µ“√“ß∑’Ë 9µ“√“ß∑’Ë 9µ“√“ß∑’Ë 9µ“√“ß∑’Ë 9 · ¥ßµ”·Àπàß√Õ¬‚√§„πªÕ¥

√“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈– √“¬√“¬√“¬√“¬√“¬ √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–

TbcTbcTbcTbcTbc
§à“∑“ß ∂‘µ‘§à“∑“ß ∂‘µ‘§à“∑“ß ∂‘µ‘§à“∑“ß ∂‘µ‘§à“∑“ß ∂‘µ‘

µ“√“ß∑’Ë 10µ“√“ß∑’Ë 10µ“√“ß∑’Ë 10µ“√“ß∑’Ë 10µ“√“ß∑’Ë 10 · ¥ß®”π«π‡©≈’Ë¬∑’Ë¿“æ√—ß ’‡ª≈’Ë¬π·ª≈ß

TbcTbcTbcTbcTbc Tbc in HIVTbc in HIVTbc in HIVTbc in HIVTbc in HIV⊕

®”π«π«—π‡©≈’Ë¬∑’Ë¿“æ√—ß ’‡ª≈’Ë¬π·ª≈ß 72.27 36.45

Std Diviation 113.29 54.09

®÷ß‡ªìπ∑’Ëπà“ π„®Õ¬à“ß¬‘Ëß«à“„π‡¡◊ËÕ ∂“π
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«‘®“√≥å«‘®“√≥å«‘®“√≥å«‘®“√≥å«‘®“√≥å
®“°°“√»÷°…“ ∂‘µ‘ºŸâªÉ«¬¢Õß‚√ßæ¬“∫“≈ ß¶å„πªï

2543 æ∫«à“ tuberculosis ‡ªìπ‚√§µ‘¥‡™◊ÈÕ„πªÕ¥∑’Ëæ∫
∫àÕ¬∑’Ë ÿ¥„πºŸâªÉ«¬‚√§‡Õ¥ å (√âÕ¬≈– 33.8 „π·ºπ°ºŸâªÉ«¬
πÕ° ·≈–√âÕ¬≈– 36.1 „π·ºπ°ºŸâªÉ«¬„π) ´÷Ëß Õ¥§≈âÕß
°—∫√“¬ß“π¢Õß°Õß√–∫“¥«‘∑¬“ ´÷Ëßæ∫«à“ºŸâªÉ«¬‚√§‡Õ¥  å
¡’°“√µ‘¥‡™ ◊ ÈÕ pulmonary Tbc ‡ªìπÕ—π¥—∫·√°¥â«¬Õ—µ√“
√âÕ¬≈– 27.41 √«¡∑—Èß√“¬ß“πÕ◊Ëπ Ê °Áæ∫‡™àπ‡¥’¬«°—π2,3,8

º≈°“√»÷°…“¢âÕ¡Ÿ≈∑—Ë«‰ª æ∫«à“ ºŸâªÉ«¬°≈ÿà¡ HIV ⊕
·≈– Pulm Tbc with HIV ⊕ æ∫„πºŸâªÉ«¬„π°≈ÿà¡Õ“¬ÿπâÕ¬
‡À¡◊Õπ°—π §◊Õ ¡’Õ“¬ÿ‡©≈’Ë¬ 39.57 ªï ·≈– 37.3 ªïµ“¡≈”¥—∫
´÷ËßµË”°«à“Õ“¬ÿ‡©≈’Ë¬„πºŸâªÉ«¬ Pulm Tbc ´÷Ëß§◊Õ 52.93 ªï
√âÕ¬≈– 50.0 ¢ÕßºŸâªÉ«¬ HIV ⊕ ·≈–√âÕ¬≈– 53.7 ¢ÕßºŸâ
ªÉ«¬ Pulm Tbc with HIV ⊕ ¡’Õ“¬ÿ„π™à«ß 30-39 ªï ´÷Ëß
 Õ¥§≈ âÕß°—∫√“¬ß“π¢Õß°Õß√–∫“¥«‘∑¬“1 ·≈–√“¬ß“π
®“°µà“ßª√–‡∑»6

°“√«‘π‘®©—¬ pulmonary Tbc ∑”‰¥âÀ≈“¬«‘∏’ °“√∂à“¬
¿“æ√ —ß  ’∑√«ßÕ°‡ªìπ«‘∏ ’Àπ ÷ Ëß∑ ’ Ë™à«¬„π°“√«‘π ‘®©—¬Õ¬à“ß¡“°
pulmonary Tbc ¡’√–¬–‚√§ 2 √–¬– §◊Õ primary  stage
·≈– secondary stage (À√◊Õ post primary stage)
´÷Ëß„Àâ¿“æ√—ß ’∑√«ßÕ°µà“ß°—π¥—ßπ’È4,5

1. Primary Stage ®–æ∫≈—°…≥–
- Peripheral consolidation (Non Specific
alveolitis)

- Miliary Infiltration
- Lymphadenitis
- Hilar and Mediastinal Nodal enlargement
- Calcified Hilar Node (healing stage)

2. Secondary Stage ®–æ∫≈—°…≥–
- Fibropatchy, Reticulopatchy Infiltration
- Cavity
- Nodule (Granduloma)
- Fibrotic, Calcification, atelectasis
- Upper lobe Lesion

ºŸâªÉ«¬ à«π„À≠à¡’Õ“°“√·≈–µ√«®æ∫‰¥â„π√–¬– sec-
ondary stage ´÷Ëß¿“æ√—ß ’∑√«ßÕ°„π√–¬–π’È§◊Õ typical
pattern ¢Õß pulmonary Tbc. (¥Ÿ¿“æª√–°Õ∫∑’Ë 1 ·≈–
2) °“√»÷°…“§√—Èßπ’Èæ∫«à“¿“æ∂à“¬√—ß ’∑√«ßÕ°¢ÕßºŸâªÉ«¬
pulm Tbc with HIV ⊕ „Àâ≈—°…≥– atypical pattern
¡“°°«à“°≈ÿà¡ pulm Tbc §◊Õ æ∫ miliary infiltration √âÕ¬≈–
5.0 ‰¡àæ∫≈—°…≥–·º≈ fibrotic ·≈– fibrocalcific lesion
´÷Ëß‡ªìπ≈—°…≥– typical pattern ¢Õß pulmonary Tbc
æ∫ cavity πâÕ¬ §◊Õ√âÕ¬≈– 30.0 „π¢≥–∑’Ë„π pulmonary
Tbc æ∫√âÕ¬≈– 75.7 æ∫ nodal enlargement √âÕ¬≈–
50.0 ´÷Ëß‰¡àæ∫„π°≈ÿà¡ pulm Tbc ·≈–√Õ¬·º≈„πªÕ¥®–
æ∫ perihilar region and diffuse pattern √âÕ¬≈– 15.0
·≈– 25.0 µ“¡≈”¥—∫ (¥Ÿ¿“æª√–°Õ∫∑’Ë 3-5) ´÷Ëß≈—°…≥–
¥—ß°≈à“«‡ªìπ≈—°…≥–√Õ¬‚√§∑’Ëæ∫„π primary stage ¢Õß
pulmonary Tbc

¿“æ∑’Ë 1¿“æ∑’Ë 1¿“æ∑’Ë 1¿“æ∑’Ë 1¿“æ∑’Ë 1 ¿“æ√—ß ’∑√«ßÕ° Pulm. Tbc. æ∫«à“¡’ Fibropatchy
infiltration with cavities ∑’Ë both upper lobes. ¡’ Atelecta-
sis ∑’Ë right upper lobe. ¡’ thicken pleura ∑’Ë rt. Apex. ·≈–
¡’ pulmonary emphysema.
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¿“æ∑’Ë 2¿“æ∑’Ë 2¿“æ∑’Ë 2¿“æ∑’Ë 2¿“æ∑’Ë 2 ¿“æ√— ß ’∑√«ßÕ° Pulm. Tbc. ¡’≈— °…≥–
Fibroinfiltration ∑’Ë both upper lobes ·≈–¡’ multiple cavi-
ties. æ∫¡’ thicken pleura ∑’Ë both pleural caps and pulm.
emphysema.

¿“æ∑’Ë 3¿“æ∑’Ë 3¿“æ∑’Ë 3¿“æ∑’Ë 3¿“æ∑’Ë 3 ºŸâªÉ«¬ HIV ⊕ ¿“æ√—ß ’∑√«ßÕ°æ∫¡’≈—°…≥–
Miliary infiltration. ∑—Èß 2 ªÕ¥ º≈µ√«® sputum AFB. „Àâº≈
2+ µ‘¥°—π 3 «—π

¿“æ∑’Ë 4¿“æ∑’Ë 4¿“æ∑’Ë 4¿“æ∑’Ë 4¿“æ∑ ’ Ë 4 ºŸâªÉ«¬ HIV ⊕ ¿“æ√ —ß  ’∑√«ßÕ°æ∫‡ªìπ diffuse
reticular infiltration. µ√«® sputum AFB. „Àâº≈ 1+ µ‘¥°—π
3 «—π

¿“æ∑’Ë 5¿“æ∑’Ë 5¿“æ∑’Ë 5¿“æ∑’Ë 5¿“æ∑’Ë 5 ºŸâªÉ«¬ HIV ⊕ ¿“æ√ —ß  ’∑√«ßÕ°æ∫ Bilat. Hilar
nodes and bilat. Paratracheal nodes enlargement µ√«®
sputum AFB. „Àâº≈ 3+ µ‘¥°—π 3 «—π



®“°√“¬ß“πÕ◊Ëπ Ê æ∫«à“ pulm Tbc with HIV  „Àâ
¿“æ√—ß ’∑√«ßÕ°‡ªìπ atypical pattern ‡™àπ‡¥’¬«°—π2,3,6,7

®–‡ÀÁπ‰¥â«à“ pulm Tbc with HIV ⊕ „Àâ¿“æ√—ß ’
∑√«ßÕ°‡ªìπ≈ —°…≥–¢Õß∑ — Èß Primary ·≈– Secondary
Stage ∑—Èßπ’Èπà“®–¢÷Èπ°—∫√–¬–‚√§·≈–§«“¡√ÿπ·√ß¢Õß‡Õ¥ å
√“¬ß“ππ’È‰¡à‰¥â∑”°“√»÷°…“ CD4 cell count ¡’√“¬ß“π
«à“ pulm Tbc with HIV ⊕ ®–„Àâ¿“æ√ —ß  ’∑√«ßÕ°∑ — Èß
Primary ·≈– Secondary Stage ¢÷Èπ°—∫√–¥—∫¢Õß CD4
cell count3,6,8  ‡¡◊ËÕ CD4 cell count > 200 cell/cu.mm.
¿“æ√Õ¬·º≈®–‡ªìπ≈—°…≥–¢Õß Secondary Stage ‡¡◊ËÕ
CD4 cell count < 200 cell/cu.mm. ≈—°…≥–√Õ¬·º≈
®–‰ª∑“ß Primary Stage ¡“°°«à“3,6,8

≈—°…≥– typical ¢Õß pulmonary Tbc „πª√–™“°√
∑—Ë«‰ª®–¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß√Õ¬‚√§Õ¬à“ß™â“ Ê „π
√–¬–‡«≈“‡ªìπ‡¥ ◊Õπ ®“°¢âÕ¡Ÿ≈∑ ’ Ë‰¥â®“°°“√»÷°…“π ’ Èæ∫«à“
pulm Tbc with HIV ⊕ ¡’®”π«π«—π‡©≈’Ë¬∑’Ë¿“æ√—ß ’∑√«ßÕ°
¡’°“√‡ª≈’Ë¬π·ª≈ß§◊Õ 36.45 «—π ́ ÷ËßπâÕ¬°«à“„π pulm Tbc
´÷Ëß‡ªìπ 72.27 «—π ¡’·π«‚πâ¡«à“ pulm Tbc with HIV ⊕
®–¡’°“√‡ª≈ ’ Ë¬π·ª≈ß¢Õß√Õ¬‚√§‡√ Á«°«à“ ·µà¢âÕ¡Ÿ≈∑ ’ Ë‰¥â¡’
standard diviation  Ÿß ∑—Èßπ’È‡π◊ËÕß®“°®”π«πºŸâªÉ«¬∑’Ë
»÷°…“¡’πâÕ¬ ·≈–°“√π—¥µ√«®ºŸâªÉ«¬·≈–µ‘¥µ“¡º≈
¿“æ∂à“¬√—ß ’∑√«ßÕ°¡’√–¬–‡«≈“‰¡à·πàπÕπ·≈–·µ°µà“ß
°—π¡“° ·µà°Áπ—∫«à“¡’·π«‚πâ¡∑’Ëπà“∑”°“√»÷°…“µàÕ‰ª

 √ÿª √ÿª √ÿª √ÿª √ÿª
Pulmonary tuberculosis ‡ªìπ‚√§µ‘¥‡™◊ÈÕ∑’Ëæ∫

∫àÕ¬„πºŸâªÉ«¬ HIV ⊕ ®“°°“√»÷°…“æ∫«à“ºŸâªÉ«¬ pulm Tbc
with HIV ⊕  à«π„À≠à¡’Õ“¬ÿÕ¬Ÿà„π™à«ß 30-39 ªï ´÷ËßπâÕ¬
°«à“ºŸâªÉ«¬ pulmonary tuberculosis in non-HIV ∑’Ë
 à«π„À≠à¡’Õ“¬ÿ > 60 ªï

‡π◊ËÕß®“°°“√· ¥ß√Õ¬‚√§„π¿“æ∂à“¬√—ß ’∑√«ßÕ°
¢Õß pulm Tbc with HIV ⊕ ¡’‰¥âÀ≈“¬≈—°…≥– ·≈–¡’
≈—°…≥– atypical pattern §◊Õ √Õ¬·º≈„πªÕ¥¡—°®–‰¡à
Õ¬Ÿà∑’Ë upper lobe ·µà®–Õ¬Ÿà„πµ”·Àπàß perihilar À√◊Õ ‡ªìπ
diffuse pattern ¡“°°«à“ ·≈–√Õ¬·º≈®–¡’ cavity
πâÕ¬°«à“√Õ¬·º≈¢Õß pulmonary Tbc in non-HIV
·≈–¬—ßæ∫«à“¡’ nodal enlargement ¥â«¬ ́ ÷Ëß·µ°µà“ß®“°

pulmonary Tbc in non-HIV ¥—ßπ—Èπ°“√«‘π‘®©—¬¿“æ
√—ß ’∑√«ßÕ°¢ÕßºŸâªÉ«¬ HIV ⊕ ®÷ß§«√æ‘®“√≥“∂÷ß tuber-
culosis ‰«â‡ ¡Õ ∫“ß√“¬ß“π°≈à“««à“ ¿“æ∂à“¬√—ß ’∑√«ßÕ°
‰¡à™à«¬„π°“√«‘π‘®©—¬‚√§2 ‡π◊ËÕß®“°‰¡à typical ·µàÀ“°
√—ß ’·æ∑¬å∑”°“√»÷°…“≈—°…≥–√Õ¬‚√§ atypical ∑’Ëæ∫
‰¥â„πºŸâªÉ«¬°≈ÿà¡π’È ·≈–‰¥â√—∫¢âÕ¡Ÿ≈ºŸâªÉ«¬‚¥¬≈–‡Õ’¬¥∑—Èß
¢âÕ¡Ÿ≈∑—Ë«‰ª¢ÕßºŸâªÉ«¬ ‡™àπ Õ“¬ÿ-¿Ÿ¡‘≈”‡π“-°“√»÷°…“œ,
ª√–«—µ‘§«“¡‡®Á∫ªÉ«¬, Õ“°“√‡®Á∫ªÉ«¬, ·≈–º≈°“√µ√«®
∑“ßÀâÕß∑¥≈Õß ®–™à«¬„Àâ°“√«‘π ‘®©—¬¿“æ√ —ß  ’∑√«ßÕ°„π
ºŸâªÉ«¬ HIV ⊕ ¡’ª√–  ‘∑∏ ‘¿“æ‡æ‘Ë¡¢÷Èπ «‘π ‘®©—¬‰¥â√«¥‡√ Á«
∑—π°“√ °“√√—°…“®–‰¥âº≈¥’¢÷Èπ ´÷Ëß‡ªìπº≈¥’µàÕºŸâªÉ«¬
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∫∑π”∫∑π”∫∑π”∫∑π”∫∑π”
¬“√—°…“«—≥‚√§ ™π‘¥ fixed-dose-two-drug com-

binations (‰Õ‚´‰πÕ–´‘¥ + ∏—¬Õ“´‘µ–‚´π,  ‰Õ‚´‰πÕ–´‘¥
+ Õ’·∏¡∫‘«µÕ≈ ·≈– ‰Õ‚´‰πÕ–´‘¥ + √‘·ø¡ªî´‘π) ∂Ÿ°π”¡“
„™â„πµ≈“¥‚≈°¡“π“π°«à“ 20 ªï1 Õß§å°“√Õπ“¡—¬‚≈° (World
Health Organization, WHO) ·≈– À¿“æµàÕµâ“π«—≥‚√§
·≈–‚√§ªÕ¥π“π“™“µ‘ (International Union Against
Tuberculosis and Lung Disease, IUATLD) ‰¥â·π–π”
„Àâ„™â¬“™π‘¥ Fixed-dose combinations (FDCs) „π°“√
√—°…“«—≥‚√§‡¡◊ËÕªï æ.». 2541 ∑’Ëºà“π¡“ ‚¥¬À«—ß«à“®–™à«¬

„π°“√ —Ëß¬“ ·≈–∫√‘À“√¬“√—°…“«—≥‚√§‰¥â –¥«°
ßà“¬¥“¬¢÷Èπ ·≈–™à«¬≈¥§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥«—≥‚√§™π‘¥
¥◊ÈÕ¬“ Õ—π‡°‘¥®“°°“√‡≈◊Õ°∑“π¬“∫“ß™π‘¥ ·≈–®“°
monotherapy2

FDCFDCFDCFDCFDCsssss ∑”„Àâ°“√√—°…“«—≥‚√§ßà“¬¢÷Èπ ∑”„Àâ°“√√—°…“«—≥‚√§ßà“¬¢÷Èπ ∑”„Àâ°“√√—°…“«—≥‚√§ßà“¬¢÷Èπ ∑”„Àâ°“√√—°…“«—≥‚√§ßà“¬¢÷Èπ ∑”„Àâ°“√√—°…“«—≥‚√§ßà“¬¢÷Èπ
®“°°“√»÷°…“„πŒàÕß°ß æ∫«à“√âÕ¬≈– 1 ¢Õß®”π«π

ºŸâªÉ«¬ 312 √“¬ ∑’Ë‰¥â√—∫ FDCS ∫àπ«à“ ®”π«π¬“∑’Ë∑“π
·µà≈–§√ — Èß¡’¡“°·≈–°≈◊π≈”∫“° ·µà„π°≈ ÿ à¡ºŸâªÉ«¬∑ ’ Ë√ —∫¬“
™π‘¥ single drug preparation ®”π«π 308 √“¬ æ∫∂÷ß
√âÕ¬≈– 53

°“√π”¬“√—°…“«—≥‚√§™π‘¥ FIXED-DOSE COMBINATION°“√π”¬“√—°…“«—≥‚√§™π‘¥ FIXED-DOSE COMBINATION°“√π”¬“√—°…“«—≥‚√§™π‘¥ FIXED-DOSE COMBINATION°“√π”¬“√—°…“«—≥‚√§™π‘¥ FIXED-DOSE COMBINATION°“√π”¬“√—°…“«—≥‚√§™π‘¥ FIXED-DOSE COMBINATION
 ¡“„™â„π°“√§«∫§ÿ¡«—≥‚√§ ¡“„™â„π°“√§«∫§ÿ¡«—≥‚√§ ¡“„™â„π°“√§«∫§ÿ¡«—≥‚√§ ¡“„™â„π°“√§«∫§ÿ¡«—≥‚√§ ¡“„™â„π°“√§«∫§ÿ¡«—≥‚√§

Õ√√∂æ≈ ™’æ —µ¬“°√  æ.∫.Õ√√∂æ≈ ™’æ —µ¬“°√  æ.∫.Õ√√∂æ≈ ™’æ —µ¬“°√  æ.∫.Õ√√∂æ≈ ™’æ —µ¬“°√  æ.∫.Õ√√∂æ≈ ™’æ —µ¬“°√  æ.∫.

»Ÿπ¬å«—≥‚√§‡¢µ 10  ”π—°ß“π§«∫§ÿ¡‚√§µ‘¥µàÕ‡¢µ 10 °√¡§«∫§ÿ¡‚√§µ‘¥µàÕ °√–∑√«ß “∏“√≥ ÿ¢

√—∫‰«âµ’æ‘¡æå‡¡◊ËÕ«—π∑’Ë 3 °√°Æ“§¡ 2545

Single drug tablets No. of tablets Fixed-dose combination No. of tablets

Rifampicin (R) 150 mg 3 RHZE (150 mg + 75 mg + 3

400 mg + 275 mg)

Isoniazid (H) 300 mg (100 mg)a 1 (3)a

Pyrazinamide (Z) 400 mg 3

Ethambutol (E) 400 mg (100 mg) 2 (7)

Total 9 (16) Total 3

µ“√“ß∑’Ë 1µ“√“ß∑’Ë 1µ“√“ß∑’Ë 1µ“√“ß∑’Ë 1µ“√“ß∑’Ë 122222 · ¥ßµ—«Õ¬à“ß®”π«π‡¡Á¥¬“∑’Ë‰¥â√—∫„π√–¬–‡¢â¡¢âπ¢ÕßºŸâªÉ«¬«—≥‚√§ ∑’Ë¡’πÈ”Àπ—°µ—« 50 °°. ·∫∫ drugs
À√◊Õ·∫∫ FDCS ¢Õß¬“ 4 ™π‘¥

a Figures in parentheses refer to alternative dose formulations and related number of tablets.



‡¡◊ËÕ„™â FDCS  ”À√—∫¬“ 4 ™π‘¥ ºŸâªÉ«¬®–√—∫ª√–∑“π
‡æ’¬ß 3 À√◊Õ 4 ‡¡Á¥µàÕ«—π ·µà∂â“„™â™π‘¥ single drug
µâÕß√—∫ª√–∑“π 9-16 ‡¡Á¥µàÕ«—π „π√–¬–‡¢â¡¢âπ ·≈– 3-9
‡¡Á¥µàÕ«—π„π√–¬–µàÕ‡π◊ ËÕß2

FDCFDCFDCFDCFDCsssss ªÑÕß°—π°“√¥◊ÈÕ¬“‰¥â ªÑÕß°—π°“√¥◊ÈÕ¬“‰¥â ªÑÕß°—π°“√¥◊ÈÕ¬“‰¥â ªÑÕß°—π°“√¥◊ÈÕ¬“‰¥â ªÑÕß°—π°“√¥◊ÈÕ¬“‰¥â
πÕ°®“°„™â¬“√‘·ø¡ªî́ ‘π„π°“√√—°…“«—≥‚√§·≈â«     ¬—ß

 “¡“√∂„™â√—°…“‚√§µ‘¥‡™◊ÈÕ„π√–∫∫∑“ß‡¥‘πÀ“¬„®·≈–

‚√§µ‘¥µàÕ∑“ß‡æ»  —¡æ—π∏ å‰¥â¥â«¬ ®÷ß¡’°“√´ ◊ ÈÕ¢“¬¬“™π ‘¥
π’È„πµ≈“¥¡◊¥‰¥âÕ¬à“ß°«â“ß¢«“ß Õ—π‡ªìπ “‡ÀµÿÀπ÷Ëß∑’Ë
π”¡“ ÷́Ëß°“√¥◊ÈÕ¬“√‘·ø¡ªî́ ‘π¢Õß‡™◊ÈÕ«—≥‚√§ ‡¡◊ËÕπ”√‘·ø¡-
ªî´‘π¡“º≈‘µ„π√Ÿª¢Õß FDCS ‡æ◊ËÕ„™â√—°…“«—≥‚√§ ∑”„Àâ
‚Õ°“ ∑’Ë®–π”¬“√‘·ø¡ªî´‘π‰ª„™â√—°…“‚√§Õ◊Ëπ Ê ®–πâÕ¬≈ß2

drug intolerance ·≈– toxicity ¢Õß FDCS æ∫‰¥âπâÕ¬°«à“
√âÕ¬≈– 5 ¢Õß®”π«πºŸâªÉ«¬«—≥‚√§1

● Essential
Prevention of monotherapy and selection of bacilli strains resistant to isoniazid/rifampicin

● Other operational advantages
1. Prevention of mistakes in drug prescription and drug dosage
2. Simplified/standardised chemotherapy regimens
3. Facilitated health education and compliance of patients
4.  Improved acceptance by patients and health workers
5. Prevention of shortage of individual drug supplies
6. Improved drug handling and delivery
7. Facilitated quanlification of needs for programme managers

µ“√“ß∑’Ë 2µ“√“ß∑’Ë 2µ“√“ß∑’Ë 2µ“√“ß∑’Ë 2µ“√“ß∑’Ë 211111 Advantages of fixed-dose combinations of antituberculosis drug

¢âÕ·π–π” strengths of FDC¢âÕ·π–π” strengths of FDC¢âÕ·π–π” strengths of FDC¢âÕ·π–π” strengths of FDC¢âÕ·π–π” strengths of FDCSSSSS
ªï æ.». 2541 WHO ‰¥â ”√«®µ≈“¥¬“ FDCS ∑—Ë«‚≈°

æ∫«à“ dose formulation ¡’§«“¡§ß∑’Ë‡≈Á°πâÕ¬ ¬“√—°…“
«—≥‚√§™π‘¥ 2 - drug ·≈– 3 - drug - FDCS ‰¥â√—∫
°“√∫√√®ÿ„π WHO Model List of Essential Drugs
‡√’¬∫√âÕ¬·≈â«   à«π™π‘¥ 4 - drug FDCS  ”À√—∫ºŸâ„À≠à
·≈– 3 paediatric FDCS  ”À√—∫‡¥Á°®–‰¥â√—∫°“√∫√√®ÿ„π
∫—≠™’¬“¢Õß WHO „π‚Õ°“ µàÕ‰ª2

FDCFDCFDCFDCFDCSSSSS ·≈–ƒ∑∏‘Ï‰¡àæ÷ßª√– ß§å ·≈–ƒ∑∏‘Ï‰¡àæ÷ßª√– ß§å ·≈–ƒ∑∏‘Ï‰¡àæ÷ßª√– ß§å ·≈–ƒ∑∏‘Ï‰¡àæ÷ßª√– ß§å ·≈–ƒ∑∏‘Ï‰¡àæ÷ßª√– ß§å
æ∫‰¥â√âÕ¬≈– 3-6 ¢Õß®”π«πºŸâªÉ«¬«—≥‚√§‰¥â√—∫¬“

FDCS ·µàÕ“®æ∫‰¥â Ÿß¢÷Èπ„π∫√‘‡«≥∑’Ë¡’°“√√–∫“¥¢Õß HIV
À√◊Õ ‡Õ¥ å Ÿß2

§ÿ≥¿“æ¢Õß FDC§ÿ≥¿“æ¢Õß FDC§ÿ≥¿“æ¢Õß FDC§ÿ≥¿“æ¢Õß FDC§ÿ≥¿“æ¢Õß FDCSSSSS
Bioavailability ¢Õß√‘·ø¡ªî´‘π „π FDCS  µâÕß‰¥â√—∫

°“√ª√–°—π§ÿ≥¿“æ2,4 dissolution test Õ“®‰¡à√—∫ª√–°—π
bioavailability ¢Õß√‘·ø¡ªî´‘π „π FDCS 

2 ªí®®ÿ∫—π WHO
·≈– IUATLD °”≈—ß®—¥µ—Èß international network ‡æ◊ËÕ
∑¥ Õ∫ rifampicin bioavailability „π FDCS ·µà°ÁÕ“®
ª√– ∫ªí≠À“‰¥â„π°√≥’π” FDCS ¡“„™â„πºŸâªÉ«¬ AIDS ∑’Ë
¡’ CD4 - T cell counts < 200,cell/mm3 ‡æ√“–¡’ªí≠À“
‡√◊ËÕß°“√¥Ÿ¥´÷¡¬“‰¡à¥’ ·µà„πºŸâªÉ«¬ HIV-seropositive
·≈– HIV-seronegative ®–‰¡à¡’§«“¡·µ°µà“ß°—π‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫√–À«à“ß¬“ FDCS ·≈–¬“ single drugs2 ®“°
°“√ ÿà¡µ—«Õ¬à“ß FDCS ®“°À≈“¬ª√–‡∑»¢Õß Laserson
KF ·≈–§≥– æ∫«à“ ¬—ß¡’§ÿ≥¿“æµË”‚¥¬‡©æ“–√‘·ø¡ªî´‘π5

°“√∑¥ Õ∫ rifampicin bioavailability Õ“®∂Ÿ°√∫°«π
‚¥¬¬“Õ◊Ëπ Ê ∑’ËÕ¬Ÿà„π FDCS

6 ®“°°“√ ”√«®µ≈“¥¬“ FDCS

48 Õ√√∂æ≈ ™’æ —µ¬“°√  «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫—¥«‘°ƒµ



Drug Forms Strengths

µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3µ“√“ß∑’Ë 322222 The recommended strengths of fixed-dose combination formulations of essential anti-tuberculosis
drug

Daily use
Rifampicin + isoniazid + pyrazinamide + ethambutol Tablet R 150 mg+H 75 mg + Z 400 mg + E 275 mg
Rifampicin + isoniazid + pyrazinamide Tablet R 150 mg + H 75 mg + Z 400 mg

R 60 mg + H 30 mg + Z 150 mg (paediatric)b

Rifampicin + isoniazid Tablet R 3000 mg + H 150 mg
R 150 mg + H 75 mg
R 60 mg + H 30 mg (paediatric)b

Isoniazid + ethambutol Tablet H 150 mg + E 400 mg
Thioacetazone + isoniazid Tablet T 50 mg + H 100 mg

T 150 mg + H 300 mg
Intermittent use (3 times weekly)
Rifampicin + isoniazid + pyrazinamide Tablet R 150 mg + H 150 mg + Z 500 mg
Rifampicin + isoniazid Tablet R 150 mg + H 150 mg

R 60 mg + H 60 mg (paediatric)b

aE = ethambutol,  H = isoniazid,  R = rifampicin,  S = streptomycin,  T = thioacetazone,  Z = pyrazinamide
bDispersible form preferred

  RHZE daily  RHZ daily     RH daily RH EH daily
               X 3 weekly

30 - 37 2 2 2 2 1.5
38 - 54 3 3 3 3 2
55 - 70 4 4 4 4 3
> 71 5 5 5 5 3

aR = rifampicin,    H = isoniazid,     Z = pyrazinamide,     E = ethambutol

µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 422222 Dosage schedule for FDCS of WHO-recommended strengths for adultsa

Continuation phase :

               4 months                   6 months

Patient’s body
Weight (kg)

Initial phase :
2 months

----------------------------------------------------------------------------------------

µ“√“ß∑’Ë 5µ“√“ß∑’Ë 5µ“√“ß∑’Ë 5µ“√“ß∑’Ë 5µ“√“ß∑’Ë 511111 Fixed-dose combinations of antituberculosis drugs in the WHO Model List of Essential Drugs
(Revised December 1997)

TH 150 + 300 -
50 + 100 -

EH 400 + 150 -
RH 300 + 150 -

150 + 75 150 + 150
RHZ 150 + 75 + 400 150 + 150 + 500

FDC = fixed-dose combinations; T = thioacetazone; H = isoniazid; E = ethambutol;
     R = rifampicin; Z = pyrazinamide

FDC
per tablet

For daily
use

(mg)

For
intermittent

use three
times weekly (mg)

°“√π”¬“√—°…“«—≥‚√§™π‘¥ FIXED-DOSE COMBINATION ¡“„™âœ  49ªï∑’Ë 24 ©∫—∫∑’Ë 1  ¡°√“§¡-¡’π“§¡ 2546



µ“√“ß∑’Ë 6µ“√“ß∑’Ë 6µ“√“ß∑’Ë 6µ“√“ß∑’Ë 6µ“√“ß∑’Ë 611111 Additional fixed-dose combinations of antituberculosis drugs to be proposed for the next revision
of the WHO Model List of Essential Drugs

Adults (per tablet)
RHZE 150 + 75 + 400 + 275 -
Children (per tablet or
per pack of granules)
RHZ 60 + 30 + 150 -
RH 60 + 30 60 + 60

FDC = fixed-dose combinations;          R = rifampicin;          H = isoniazid;          Z = pyrazinamide;
     E = ethambutol

For daily use
(mg)

For
intermittent

use three
times weekly

(mg)FDC

µ“√“ß∑’Ë 7µ“√“ß∑’Ë 7µ“√“ß∑’Ë 7µ“√“ß∑’Ë 7µ“√“ß∑’Ë 722222  Recommended doses (per kg body weight) of essential anti-tuberculosis drugs

Isoniazid (H) Bactericidal 5(4-6)a 10(8-12)
Rifampicin (R) Bactericidal 10(8-12) 10(8-12)
Pyrazinamide (P) Bactericidal 25(20-30) 35(30-40)
Ethambutol (E) Bacteriostatic 15(15-20) 30(25-35)
Streptomycin (S) Bactericidal 15(12-18) 15(12-18)
Thioacetazone (T) Bacteriostatic      2.5 Not applicable

Anti-tuberculosis drug                  Mode of action Recommended dose (mg/kg)

Daily 3 x per week

a Figures in parentheses are the dose ranges in mg/kg

Patient’s body Initial phase:                                                    Continuation phase:
weight (kg) 2 months                                                  4 months

RHZ daily RH daily RH
x 3 weekly

≤ 7 1 1 1
8 - 9 1.5 1.5 1.5
10 - 14 2 2 2
15 - 19 3 3 3
20 - 24 4 4 4
25 - 29 5 5 5

a R = rifampicin,          H = isoniazid,          Z = pyrazinamide

µ“√“ß∑’Ë 8µ“√“ß∑’Ë 8µ“√“ß∑’Ë 8µ“√“ß∑’Ë 8µ“√“ß∑’Ë 822222  Dosage schedule for FDCS of WHO-recommended strengths for childrena

Õ√√∂æ≈ ™’æ —µ¬“°√50  «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫—¥«‘°ƒµ



 ”À√ —∫√ —°…“«—≥‚√§∑ — Ë«‚≈°¢Õß Norval PY ·≈–§≥–
æ∫«à“ ¡’°“√´◊ÈÕ¢“¬ 4-drug FDCS (√‘·ø¡ªî´‘π 150 mg,
‰Õ‚´‰πÕ–´‘¥ 75 mg, æ—¬√“´‘π–‰¡¥å 400 mg ·≈–
Õ’·∏¡∫‘«µÕ≈ 275 mg) ®”π«πªï≈– 305 ≈â“π‡¡Á¥ (90%
CI 145-505) ‚¥¬‡ªìπ°“√´ ◊ ÈÕ¢“¬„π ∂“π∫√ ‘°“√¢Õß√ —∞
®”π«πªï≈– 105 ≈â“π‡¡Á¥ (90% CI 50-160)7 ‚¥¬‡Àµÿπ’È
°“√§«∫§ÿ¡§ÿ≥¿“æ¢Õß FDCS  ®÷ß¡’§«“¡®”‡ªìπÕ¬à“ß¬‘Ëß

°“√¢÷Èπ∑–‡∫’¬π¬“ FDC°“√¢÷Èπ∑–‡∫’¬π¬“ FDC°“√¢÷Èπ∑–‡∫’¬π¬“ FDC°“√¢÷Èπ∑–‡∫’¬π¬“ FDC°“√¢÷Èπ∑–‡∫’¬π¬“ FDCSSSSS
Proven rifampicin bioavailability ‡ªìπ absolute

requirement  ”À√—∫°“√¢÷Èπ∑–‡∫’¬π FDCS
2 µâÕß¡’ good

manufacturing practices (GMP)2 ‡¡◊ËÕ¡’°“√π” FDCS
‡¢â“¡“„™â„π·ºπß“π§«∫§ÿ¡«—≥‚√§·Ààß™“µ‘·≈â« µâÕß¡’
°“√µ‘¥µ“¡ª√–‡¡‘πº≈¥â«¬ cohort analysis ‡™àπ ƒ∑∏‘Ï
‰¡àæ÷ßª√– ß§å¢Õß FDCS, patientsû attitudes ·≈–
adherence Õ“®∑¥≈Õß„™â‡ªìπ∫“ß·Ààß°àÕπ∑’Ë®–ª√–°“»
„™â‚¥¬∑ — Ë«‰ª2

FDCFDCFDCFDCFDCSSSSS ·≈– DOT ·≈– DOT ·≈– DOT ·≈– DOT ·≈– DOT
ºŸâªÉ«¬«—≥‚√§∑’Ë‰¥â√—∫¬“ FDCS µâÕß‰¥â√—∫°“√°”°—∫

°“√√—∫ª√–∑“π¬“Õ¬à“ß„°≈â™‘¥∑ÿ°√“¬ (direct observa-
tion of treatment - DOT) Õ¬à“ßπâÕ¬°Á„π√–¬–‡¢â¡¢âπ2

 √ÿª √ÿª √ÿª √ÿª √ÿª
°“√∑’Ë®–π”¬“√—°…“«—≥‚√§™π‘¥ FDCS ¡“„™â„π

·ºπß“π§«∫§ÿ¡«—≥‚√§·Ààß™“µ‘π — Èπ §«√®–µâÕßºà“π°“√
°≈—Ëπ°√Õß®“°§≥–°√√¡°“√„π√–¥—∫µà“ß Ê ∑’Ë‡°’Ë¬«¢âÕß
‚¥¬‡©æ“– National Tuberculosis Programme Man-
ager ®–¡’∫∑∫“∑∑’Ë ”§—≠¬‘Ëß„π¢∫«π°“√π’È  ·≈–‡¡◊ËÕ¡’°“√„™â
FDCS Õ¬à“ß·æ√àÀ≈“¬·≈â« √“§“¢Õß FDCS °Á®–≈¥≈ß
·≈–∂Ÿ°°«à“ single drugs

‡Õ° “√Õâ“ßÕ‘ß‡Õ° “√Õâ“ßÕ‘ß‡Õ° “√Õâ“ßÕ‘ß‡Õ° “√Õâ“ßÕ‘ß‡Õ° “√Õâ“ßÕ‘ß
1. Pierre Chaulet.  Implementation of fixed-dose combina-

tions in tuberculosis control : outline of responsibilities.  Int
J Tuberc Lung Dis 1999; 3(11): S353-S357.

2. Bjorn Blomberg, Sergio Spinaci, Bernard Fourie, and
Richard Laing.  The rationale for recommending fixed-
dose combination tablets for treatment of tuberculosis.
Bulletin of the World Health Organization, 2001, 79(1).

3. Hong Kong Chest Service/British Medical Research
Council.  Acceptability, compliance, and adverse reaction
when isoniazid, rifampicin, and pyrazinamide are given as
a combined formulation or separately during three-times-
weekly antituberculosis chemotherapy.  American Review
of Respiratory Disease, 1989, 140: 1618-1622.

4. International Union Against Tuberculosis and Lung Dis-
ease/World Health Organization.  The promise and reality
of fixed-dose combinations with rifampicin.  Tubercle and
Lung Disease 1994 June; 75(3): 180-181.

5. Laserson KF, Kenyon AS, Kenyon TA, Layloff T, and Binkin
NJ.  Substandard tuberculosis drugs on the global market
and their simple detection.  Int J Tuberc Lung Dis 2001
May; 5(5): 448-454.

6. Fourie PB, and Spinaci R.  Structures required, roles and
responsibilities in maintaining laboratories for quality
assurance of anti-tuberculosis fixed-dose combinations in
accordance with the IUATLD/WHO statement. Int J Tuberc
Lung Dis 1999 Nov; 3 (11 Suppl 3): S368-S370; discussion
S381-S387.

7. Norval PY, Blomberg B, Kitler ME, Dye C, and Spinaci S.
Estimate of the global market for rifampicin-containing
fixed-dose combination tablets.  Int J Tuberc Lung Dis
1999 Nov;3(11 Suppl 3): S292-S300; discussion S317-
S321.
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ªï∑’Ë 24 ©∫—∫∑’Ë 1  ¡°√“§¡-¡’π“§¡ 2546                                                            °“√»÷°…“‡ª√’¬∫‡∑’¬∫ºŸâªÉ«¬«—≥‚√§ œ  53

°“√»÷°…“‡ª√’¬∫‡∑’¬∫ºŸâªÉ«¬«—≥‚√§∑’Ë “¡“√∂ DOTS ‰¥â®√‘ß°“√»÷°…“‡ª√’¬∫‡∑’¬∫ºŸâªÉ«¬«—≥‚√§∑’Ë “¡“√∂ DOTS ‰¥â®√‘ß°“√»÷°…“‡ª√’¬∫‡∑’¬∫ºŸâªÉ«¬«—≥‚√§∑’Ë “¡“√∂ DOTS ‰¥â®√‘ß°“√»÷°…“‡ª√’¬∫‡∑’¬∫ºŸâªÉ«¬«—≥‚√§∑’Ë “¡“√∂ DOTS ‰¥â®√‘ß°“√»÷°…“‡ª√’¬∫‡∑’¬∫ºŸâªÉ«¬«—≥‚√§∑’Ë “¡“√∂ DOTS ‰¥â®√‘ß
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∫∑§—¥¬àÕ:∫∑§—¥¬àÕ:∫∑§—¥¬àÕ:∫∑§—¥¬àÕ:∫∑§—¥¬àÕ: ·¡â°√–∑√«ß “∏“√≥ ÿ¢‰¥â°”Àπ¥π‚¬∫“¬ DOTS 100%  ”À√—∫°“√√—°…“ºŸâªÉ«¬«—≥‚√§ ·µà°Á¡’
ºŸâªÉ«¬®”π«πÀπ÷Ëß∑’Ë‰¡à “¡“√∂®– DOTS ‰¥â®√‘ß °“√»÷°…“π’È¡’¢÷Èπ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈¥â“πª√–™“°√- —ß§¡·≈–
‡»√…∞∞“π–·≈–‡ª√’¬∫‡∑’¬∫º≈°“√√—°…“¢ÕßºŸâªÉ«¬°≈ÿà¡∑’Ë DOTS ‰¥â®√‘ß ·≈– DOTS ‰¡à‰¥â®√‘ß °“√»÷°…“„™â°“√
‡°Á∫¢âÕ¡Ÿ≈·∫∫‰ª¢â“ßÀπâ“„πºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“∑’Ë§≈‘π‘°«—≥‚√§ ‚√ßæ¬“∫“≈»√’ –‡°… ‚¥¬‡°Á∫¢âÕ¡Ÿ≈‰¥â®“°ºŸâªÉ«¬
∑’Ë DOTS ‰¥â®√‘ß 86 √“¬ ·≈– DOTS ‰¡à‰¥â®√‘ß 100 √“¬  ·≈â«∑”°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬ ∂‘µ‘√âÕ¬≈–·≈–
‡ª√’¬∫‡∑’¬∫ —¥ à«π¢Õß·µà≈–°≈ÿà¡¥â«¬ Chi-square º≈°“√»÷°…“æ∫«à“ ºŸâªÉ«¬∑’Ë DOTS ‰¥â®√‘ß ·≈– DOTS ‰¡à‰¥â
®√‘ß‰¡à¡’§«“¡·µ°µà“ß°—π„π‡√◊ËÕß‡æ» Õ“¬ÿ √–¥—∫°“√»÷°…“  ‘∑∏‘„π°“√‡∫‘°§à“√—°…“æ¬“∫“≈ ·µà ‘Ëß∑’Ëµà“ß°—π
Õ¬à“ß¡’π—¬ ”§—≠§◊Õ √–¬–Àà“ß√–À«à“ß∫â“π°—∫ ∂“πæ¬“∫“≈ °≈à“«§◊Õ °≈ÿà¡∑’Ë DOTS ‰¥â®√‘ß¡’∫â“πÕ¬Ÿà„°≈â ∂“π
æ¬“∫“≈¡“°°«à“  ”À√—∫ “‡Àµÿ∑’ËºŸâªÉ«¬ DOTS ‰¡à‰¥â®√‘ßπ—Èπ  “‡ÀµÿÀ≈—°§◊Õ æ’Ë‡≈’È¬ß¥Ÿ·≈°”°—∫°“√°‘π¬“‰¡à‰¥â∑”
Àπâ“∑’Ë®√‘ß   “‡Àµÿ∂—¥¡“§◊Õ  ∂“πæ¬“∫“≈‰¡à “¡“√∂®—¥¬“„Àâ‰¥âµ“¡∑’Ë°”Àπ¥

„π°≈ÿà¡∑’Ë DOTS ‰¡à‰¥â®√‘ß 100 √“¬ ¡’√âÕ¬≈– 66 ∑’Ë¡’°“√¢“¥¬“ °“√«‘‡§√“–Àå®”π«π«—π∑’Ë¢“¥¬“µàÕ‡π◊ËÕß∑’Ë¡’
º≈µàÕ°“√√—°…“ æ∫«à“°“√¢“¥¬“µàÕ‡π◊ËÕß°—π 4 «—π¢÷Èπ‰ª®–∑”„Àâ¡’ —¥ à«π¢ÕßºŸâªÉ«¬∑’Ë cure πâÕ¬°«à“°“√¢“¥¬“
πâÕ¬°«à“ 4 «—π ·≈–‰¡à¢“¥¬“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
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Abstract: Abstract: Abstract: Abstract: Abstract:  Arkaravichien W.* Usawamethapun S.** Soonthornpas C* and Teerasut C.** A comparative
study of tuberculosis patients who can and cannot comply with DOTS. Thai Journal of Tuberculosis
Chest Diseases and Critical Care 2003; 24: 53-60
* Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen  **Srisaket Hospital, Muang
district, Srisaket

Although the Ministry of Public Health has issued a 100% DOTS to treat tuberculosis patients, there
are still some patients who cannot comply with DOTS.  This study was aimed to compare the demographic
data and treatment outcomes between patients who can and cannot comply with DOTS.  A prospective
study design was used in this study.  Data were collected from 86 patients who could strictly comply with
DOTS and 100 patients who could not comply with DOTS.  Data were analyzed by percentage and by
Chi-square test.  It was found that well compliance patients did not have any significant difference from
the non-compliance patients in terms of gender, age, education level, health benefit scheme.  The only
factor which was significant different was distance between house and the nearest health center.  Main
reasons those were given to explain why they could not comply with DOTS were: the observers of DOTS
did not really do their jobs (56.3%), the health center could not dispense medicine to them at the
appropriate time (16.1%).

In the non-compliance group, there were 66% that had a drug omission problem.  An analysis
for the inverse correlation between day of drug omission and cure rate was tested by Chi-square.  It
was found that drug omission for 4 days upward caused a significant reduction in cure rate.

∫∑π”∫∑π”∫∑π”∫∑π”∫∑π”
«—≥‚√§‡ªìπ‚√§µ‘¥‡™◊ÈÕ∑’ËµâÕß„™â√–¬–‡«≈“„π°“√

√—°…“∑’Ë¬“«π“π ·¡â„πªí®®ÿ∫—π°“√√—°…“®–„™â«‘∏’°“√
√—°…“¥â«¬√–∫∫¬“√–¬– —Èπ°Á¬—ß§ßµâÕß„™â¬“π“π∂÷ß 6-8
‡¥◊Õπ1 °“√∑’ËºŸâªÉ«¬µâÕß„™â¬“µ‘¥µàÕ°—π‡ªìπ√–¬–‡«≈“π“π Ê
π—Èπ‡ªìπÕÿª √√§µàÕ —¡ƒ∑∏‘º≈„π°“√√—°…“ ®÷ß¡’ºŸâ‡ πÕ
°≈¬ÿ∑∏åµà“ß Ê „π°“√√—°…“«—≥‚√§ ´÷Ëß∑’Ë ”§—≠§◊Õ°“√
√—°…“·∫∫ supervise treatment ´÷ËßµàÕ¡“‰¥âæ—≤π“¡“
‡ªìπ Directly Observed Therapy, Short Course (DOTS)2

„πª√–‡∑»‰∑¬ °√–∑√«ß “∏“√≥ ÿ¢ ‚¥¬°“√‡ πÕ·π–
¢ÕßÕß§å°“√Õπ“¡—¬‚≈°‰¥â¡’°“√∑∫∑«π·ºπß“π«—≥‚√§
·≈– ∂“π°“√≥å«—≥‚√§¢Õßª√–‡∑»‰∑¬ ·≈â«‰¥â√—∫‡Õ“
DOTS program ¡“„™â„πªï æ.». 2539 ·≈–‰¥â∫√√®ÿ‡¢â“
„π·ºπæ—≤π“°“√‡»√…∞°‘®·≈– —ß§¡·Ààß™“µ‘ ©∫—∫∑’Ë 8

(æ.». 2540-2544)3 ¡’°“√»÷°…“«‘®—¬À≈“¬™‘Èπ∑—Èß„π
ª√–‡∑»·≈–µà“ßª√–‡∑»∑’Ë™’È„Àâ‡ÀÁπ«à“°≈¬ÿ∑∏å DOTS ‡æ‘Ë¡
ª√– ‘∑∏‘¿“æ¢Õß°“√√—°…“«—≥‚√§4-8 ·¡â°√–∑√«ß
 “∏“√≥ ÿ¢®–‰¥â°”Àπ¥π‚¬∫“¬ DOTS 100% „π°“√
√ —°…“«—≥‚√§°Á‰¡à‰¥â‡ªìπÀ≈ —°ª√–°—π‰¥â‡≈¬«à“ºŸâªÉ«¬∑ ÿ°√“¬
®– “¡“√∂ DOTS ‰¥â®√‘ß·≈–‰¥â√—∫¬“Õ¬à“ß ¡Ë”‡ ¡Õ
√«¡∑—Èß‡§¬¡’√“¬ß“π¡“·≈â««à“·¡â®–¡’°“√°”Àπ¥„Àâ„™â
DOTS „π°“√√—°…“ºŸâªÉ«¬ °Á¬—ß§ßæ∫ªí≠À“°“√„™â¬“
‰¡à ¡Ë”‡ ¡Õ9 ®÷ß‡ªìπ∑’Ëπà“ π„®Õ¬à“ß¬‘Ëß«à“„π‡¡◊ËÕ ∂“π
æ¬“∫“≈‰¥âπ”°≈¬ÿ∑∏å DOTS ¡“„™â°—∫ºŸâªÉ«¬·≈â« Õ–‰√
‡ªìπ‡Àµÿ„ÀâºŸâªÉ«¬ DOTS ‰¡à‰¥â®√‘ß∫â“ß ·≈–°“√ DOTS
‰¡à‰¥â®√‘ß®– àßº≈µàÕ°“√√—°…“Õ¬à“ß‰√ °≈à“«§◊Õ °“√»÷°…“
π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ (1) »÷°…“ “‡Àµÿ∑’Ë∑”„ÀâºŸâªÉ«¬ DOTS
‰¡à‰¥â®√‘ß (2) »÷°…“‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈¥â“πª√–™“°√-
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 —ß§¡·≈–‡»√…∞∞“π–¢Õß°≈ÿà¡ºŸâªÉ«¬∑’Ë DOTS ‰¥â®√‘ß
·≈– DOTS ‰¡à‰¥â®√‘ß (3) »÷°…“‡ª√’¬∫‡∑’¬∫º≈°“√√—°…“
„π°≈ÿà¡ºŸâªÉ«¬∑’Ë DOTS ‰¥â®√‘ß·≈– DOTS ‰¡à‰¥â®√‘ß

«‘∏’°“√»÷°…“«‘∏’°“√»÷°…“«‘∏’°“√»÷°…“«‘∏’°“√»÷°…“«‘∏’°“√»÷°…“
°“√»÷°…“§√ — Èßπ ’ È‡ªìπ prospective study ‚¥¬„™â

ºŸâªÉ«¬«—≥‚√§∑’Ë¡“√—∫°“√√—°…“∑’Ë§≈‘π‘°«—≥‚√§ ‚√ßæ¬“∫“≈
»√’ –‡°… ‡ªìπ°≈ÿà¡µ—«Õ¬à“ß»÷°…“ ‚¥¬¡’‡°≥±å°“√§—¥
ºŸâªÉ«¬‡¢â“»÷°…“ (inclusion criteria) §◊Õ

°. ‡ªìπºŸâªÉ«¬«—≥‚√§„π category I ·≈– category
III (category I §◊Õ ºŸâªÉ«¬„À¡à∑’Ë‡ ¡À–‡ªìπ∫«° À√◊Õ∂â“
‡ ¡À–‡ªìπ≈∫°ÁµâÕß¡’ extensive lesion ¢Õß«—≥‚√§ªÕ¥
 à«π category III §◊Õ ºŸâªÉ«¬„À¡à∑’Ë‡ ¡À–‡ªìπ≈∫ ·≈–¡’
limited lesion ¢Õß«—≥‚√§ªÕ¥)

¢. Õ“¬ÿ√–À«à“ß 15-70 ªï
§. ºŸâªÉ«¬∑ ÿ°√“¬∂ Ÿ°®—¥„Àâ‰¥â√ —∫°“√√ —°…“¥â«¬°≈¬ÿ∑∏ å

DOTS
ß. ‡ªìπºŸâªÉ«¬∑’Ë≈ß∑–‡∫’¬π°—∫§≈‘π‘°«—≥‚√§ ‚√ßæ¬“∫“≈

»√’ –‡°…µ—Èß·µà‡¥◊Õπ°ÿ¡¿“æ—π∏å æ.». 2542 ‡ªìπµâπ¡“
 ”À√ —∫‡°≥±å°“√§—¥ºŸâªÉ«¬ÕÕ°‰¡àπ”¡“»÷°…“ (ex-

clusion criteria) §◊Õ
°. ºŸâªÉ«¬∑’Ë∂Ÿ°®—¥„Àâ‰¥â√—∫°“√√—°…“¥â«¬°≈¬ÿ∑∏å DOTS

À≈—ß®“°‰¥â‡√‘Ë¡°“√√—°…“‰ª·≈â«π“π 2 ‡¥◊Õπ
¢. ‡ªìπºŸâªÉ«¬∑’Ë¡’º≈µ√«®‡≈◊Õ¥ HIV ‡ªìπ∫«°
§. ºŸâªÉ«¬∑’Ë¡’ severe systemic disease ‡™àπ

‰µ«“¬√–¬– ÿ¥∑â“¬  ¡–‡√Áß√–¬–∑â“¬ Ê
ß. ºŸâªÉ«¬∑’Ë¡’°“√‡ª≈’Ë¬π treatment regimen „π

√–À«à“ß°“√»÷°…“
®. ºŸâªÉ«¬∑’Ë¡’ªí≠À“∑“ß®‘µ‡«™·≈–ªí≠≠“ÕàÕπ
¢π“¥°≈ÿà¡µ—«Õ¬à“ß„™â¢âÕ¡Ÿ≈®“°°“√»÷°…“¢Õß Weis

et al10 ‡æ◊ËÕ°“√§”π«≥À“°≈ÿà¡µ—«Õ¬à“ß∑’Ë DOTS ‰¥â®√‘ß
·≈– DOTS ‰¡à‰¥â®√‘ß ‚¥¬„™â Ÿµ√

´÷Ëß®–‰¥â¢π“¥µ—«Õ¬à“ß„π·µà≈–°≈ÿà¡‡ªìπ 83 §π ‚¥¬∑”°“√
‡°Á∫¢âÕ¡Ÿ≈ºŸâªÉ«¬·∫∫‰ª¢â“ßÀπâ“®π°«à“®–‰¥âºŸâªÉ«¬‰¡àπâÕ¬
°«à“∑’Ë§”π«≥‰¥â ∑—Èßπ’È‰¥â„Àâ§«“¡À¡“¬¢Õß°“√ DOTS
‰¡à‰¥â®√‘ß§◊Õ°“√∑’Ë¡’‡Àµÿ°“√≥å´÷Ëß∑”„Àâæ’Ë‡≈’È¬ß¥Ÿ·≈°”°—∫
°“√°‘π¬“‰¡à‰¥â∑”Àπâ“∑’Ë„π°“√°”°—∫¥Ÿ·≈°“√„™â¬“¢ÕßºŸâªÉ«¬
À√◊Õ‡Àµÿ°“√≥å„¥ Ê ∑’Ë∑”„ÀâºŸâªÉ«¬‰¡à‰¥â√—∫¬“µ“¡∑’Ë§«√®–
‡ªìπ ∑—Èßπ’È°“√∑’Ë®–¥Ÿ«à“ºŸâªÉ«¬¢“¥¬“π—ÈπÕ“®∑”‰¥â‚¥¬
°“√æ∫«à“ºŸâªÉ«¬¡’¬“‡À≈◊Õ¡“°°«à“∑’Ë§«√®–‡ªìπ °“√∑’Ë
ºŸâªÉ«¬‰¡à¡“√—∫¬“µ“¡π—¥ °“√¥Ÿ DOTS card ·≈â«æ∫«à“
¢“¥¬“ °“√µ√«®ªí  “«–·≈â«‰¡àæ∫ ’ â¡·¥ß (°√≥’„™â
¬“√‘·ø¡ªî́ ‘π) ·≈–°“√∑’ËºŸâªÉ«¬ “√¿“æ«à“°‘π¬“‰¡à ¡Ë”‡ ¡Õ
 à«πºŸâªÉ«¬∑’Ë DOTS ‰¥â®√‘ß§◊Õ ºŸâªÉ«¬∑’Ë‰¡à¡’‡Àµÿ°“√≥å
§«“¡∫°æ√àÕß„¥ Ê ¢Õßæ’Ë‡≈’È¬ß¥Ÿ·≈°”°—∫°“√°‘π¬“ ·≈–
ºŸâªÉ«¬‰¥â√—∫¬“ ¡Ë”‡ ¡Õµ“¡∑’Ë§«√‡ªìπ

ºŸâªÉ«¬∑ÿ°√“¬®–∂Ÿ°∫—π∑÷°∂÷ß¢âÕ¡Ÿ≈¥â“πª√–™“°√-
 —ß§¡·≈–‡»√…∞∞“π– (Demographic data) ·≈–¢âÕ¡Ÿ≈
º≈°“√√ —°…“ ºŸâªÉ«¬∑ ’ Ë DOTS ‰¡à‰¥â®√ ‘ß®–∂ Ÿ°  —¡¿“…≥ å
∂ ÷ß “‡Àµÿ¢Õß°“√∑ ’ Ë∑”„Àâ DOTS ‰¡à‰¥â®√ ‘ß√«¡∑ — Èß∫ —π∑ ÷°
¢âÕ¡Ÿ≈°“√¢“¥¬“ ®”π«π«—π∑’Ë¢“¥¬“∑—Èß„π√–¬–°“√√—°…“
‡¢â¡¢âπ (intensive phase) ·≈–√–¬–°“√√—°…“µàÕ‡π◊ËÕß
(maintenance phase)  ”À√—∫º≈°“√√—°…“®–∫—π∑÷°‡ªìπ
cure rate À√◊Õ complete treatment rate ‚¥¬ cure
À¡“¬∂÷ßºŸâªÉ«¬ category I ∑’Ë‰¥â√—∫¬“§√∫ 6 ‡¥◊Õπ ·≈–¡’
º≈‡ ¡À–‡ªìπ≈∫µ‘¥µàÕ°—π 2 §√—Èß ‚¥¬µâÕß¡’º≈µ√«®
‡ ¡À–‡ªìπ≈∫„π‡¥◊Õπ ÿ¥∑â“¬¥â«¬   à«πº≈°“√√—°…“‡ªìπ
complete treatment rate À¡“¬∂÷ß :-

- ºŸâªÉ«¬ category I ∑’Ë‰¥â√—∫¬“§√∫ 6 ‡¥◊Õπ ·≈–
¡’º≈‡ ¡À–‡ªìπ≈∫„πµÕπ∑â“¬¢Õß√–¬–‡¢â¡¢âπ ·µà‰¡à¡’
º≈µ√«®„π√–¬–°“√√—°…“µàÕ‡π◊ËÕß À√◊Õ¡’‡æ’¬ß≈∫ 1 §√—Èß
‚¥¬‰¡à¡’º≈µ√«®‡ ¡À–„π‡¥◊Õπ ÿ¥∑â“¬

- ºŸâªÉ«¬ category III ∑’Ë‰¥â√—∫¬“§√∫ 6 ‡¥◊Õπ
·≈–¡’º≈‡ ¡À–‡ªìπ≈∫„πµÕπ∑â“¬¢Õß√–¬–‡¢â¡¢âπ

°“√«‘‡§√“–Àåº≈„™â ∂‘µ‘æ◊Èπ∞“π„π°“√· ¥ß¢âÕ¡Ÿ≈
‡ªìπ√âÕ¬≈– °“√‡ª√’¬∫‡∑’¬∫ —¥ à«π¢Õß¢âÕ¡Ÿ≈√–À«à“ß

2PQ [Zα + Zβ ]2
[PT - PC ]2

n  =
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ºŸâªÉ«¬∑’Ë DOTS ‰¥â®√‘ß ·≈– DOTS ‰¡à‰¥â®√‘ß „™â ∂‘µ‘
chi-square ∑’Ë α 0.05

º≈°“√»÷°…“º≈°“√»÷°…“º≈°“√»÷°…“º≈°“√»÷°…“º≈°“√»÷°…“
1.1.1.1.1. ¢âÕ¡Ÿ≈¥â“πª√–™“°√- —ß§¡·≈–‡»√…∞∞“π–¢âÕ¡Ÿ≈¥â“πª√–™“°√- —ß§¡·≈–‡»√…∞∞“π–¢âÕ¡Ÿ≈¥â“πª√–™“°√- —ß§¡·≈–‡»√…∞∞“π–¢âÕ¡Ÿ≈¥â“πª√–™“°√- —ß§¡·≈–‡»√…∞∞“π–¢âÕ¡Ÿ≈¥â“πª√–™“°√- —ß§¡·≈–‡»√…∞∞“π–
ºŸâªÉ«¬∑ ’ Ëπ”¡“»÷°…“∑ — Èß  ‘ Èπ 186 √“¬ ‡ªìπºŸâªÉ«¬∑ ’ Ë

DOTS ‰¥â®√‘ß 86 √“¬ ·≈– DOTS ‰¡à‰¥â®√‘ß 100 √“¬
∑—Èß Õß°≈ÿà¡‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠„π‡√◊ËÕß
‡æ» Õ“¬ÿ √–¥—∫°“√»÷°…“ ·≈– ‘∑∏‘„π°“√‡∫‘°§à“√—°…“
æ¬“∫“≈ ·µà ‘Ëß∑’Ë·µ°µà“ß°—π§◊Õ ºŸâªÉ«¬∑’Ë DOTS ‰¥â®√‘ß
®–¡’∫â“πÕ¬Ÿà„°≈â°—∫ ∂“πæ¬“∫“≈¡“°°«à“ (¥Ÿµ“√“ß
∑’Ë 1)

2.2.2.2.2. º≈„π‡√◊ËÕß “‡Àµÿ¢Õß°“√ DOTS ‰¡à‰¥â®√‘ßº≈„π‡√◊ËÕß “‡Àµÿ¢Õß°“√ DOTS ‰¡à‰¥â®√‘ßº≈„π‡√◊ËÕß “‡Àµÿ¢Õß°“√ DOTS ‰¡à‰¥â®√‘ßº≈„π‡√◊ËÕß “‡Àµÿ¢Õß°“√ DOTS ‰¡à‰¥â®√‘ßº≈„π‡√◊ËÕß “‡Àµÿ¢Õß°“√ DOTS ‰¡à‰¥â®√‘ß
®“°°“√ —¡¿“…≥åºŸâªÉ«¬∑’Ë DOTS ‰¡à‰¥â®√‘ß∑—Èß 100

√“¬ «à“Õ–‰√‡ªìπµâπ‡Àµÿ„Àâ‡¢“ DOTS ‰¡à‰¥â®√‘ß º≈
ª√“°Ø«à“¡“°°«à“§√÷ËßµÕ∫«à“ æ’Ë‡≈’È¬ß¥Ÿ·≈°”°—∫°“√
°‘π¬“‰¡à‰¥â∑”Àπâ“∑’Ë„π°“√°”°—∫°“√¥Ÿ·≈°“√„™â¬“ (µ“√“ß
∑’Ë 2)

3.3.3.3.3. º≈„π‡√◊ËÕß°“√¢“¥¬“·≈–º≈¢Õß°“√¢“¥¬“º≈„π‡√◊ËÕß°“√¢“¥¬“·≈–º≈¢Õß°“√¢“¥¬“º≈„π‡√◊ËÕß°“√¢“¥¬“·≈–º≈¢Õß°“√¢“¥¬“º≈„π‡√◊ËÕß°“√¢“¥¬“·≈–º≈¢Õß°“√¢“¥¬“º≈„π‡√◊ËÕß°“√¢“¥¬“·≈–º≈¢Õß°“√¢“¥¬“
∑’Ë¡’º≈µàÕ°“√√—°…“∑’Ë¡’º≈µàÕ°“√√—°…“∑’Ë¡’º≈µàÕ°“√√—°…“∑’Ë¡’º≈µàÕ°“√√—°…“∑’Ë¡’º≈µàÕ°“√√—°…“

„π®”π«πºŸâªÉ«¬∑’Ë DOTS ‰¡à‰¥â®√‘ß 100 √“¬ ¡’ºŸâ¢“¥
¬“√–À«à“ß°“√√ —°…“ 66 √“¬ ‚¥¬°“√¢“¥¬“‡°‘¥∑ — Èß„π
√–¬–°“√√—°…“‡¢â¡¢âπ·≈–°“√√—°…“µàÕ‡π◊ËÕß  ¥—ß√“¬≈–‡Õ’¬¥
„πµ“√“ß∑’Ë 3

„π°“√»÷°…“§√—Èßπ’È ºŸâ«‘®—¬‰¥â∑”°“√∑¥ Õ∫«à“°“√
¢“¥¬“µ‘¥µàÕ°—π°’Ë«—π®÷ß àßº≈„Àâ —¥ à«π¢Õß cure rate
·≈– complete treatment rate ·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠
‚¥¬∑”°“√«‘‡§√“–Àå‡©æ“–ºŸâªÉ«¬«—≥‚√§ category I ®”π«π
160 √“¬ (‡π◊ËÕß®“°ºŸâªÉ«¬ category III §◊ÕºŸâªÉ«¬∑’Ë„Àâº≈
µ√«®‡ ¡À–‡ªìπ≈∫µ—Èß·µà‡√‘Ë¡√—°…“Õ¬Ÿà·≈â«) ‡¡◊ËÕ∑”°“√
‡ª≈’Ë¬πµ—«·ª√„π‡√◊ËÕß®”π«π«—π¢Õß°“√¢“¥¬“«à“°“√
¢“¥¬“°’Ë«—π®÷ß®– àßº≈µàÕ°“√√—°…“ ª√“°Ø«à“°“√¢“¥
¬“µ—Èß·µà 4 «—π¢÷Èπ‰ª®–∑”„Àâ cure rate πâÕ¬°«à“°“√¢“¥¬“
πâÕ¬°«à“ 4 «—π ·≈–‰¡à¢“¥¬“‡≈¬Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(µ“√“ß∑’Ë 4)

Õ¿‘ª√“¬º≈Õ¿‘ª√“¬º≈Õ¿‘ª√“¬º≈Õ¿‘ª√“¬º≈Õ¿‘ª√“¬º≈
DOTS ‡ªìπ°≈¬ÿ∑∏å∑’Ë®–∑”„ÀâºŸâªÉ«¬‰¥â√—∫¬“Õ¬à“ß

§√∫∂â«π·≈–∂Ÿ°µâÕßµ“¡ regimen ∑’Ë§«√®–‡ªìπ Õß§å°“√
Õπ“¡—¬‚≈°‰¥â°”Àπ¥„ÀâºŸâ√—°…“æ¬“∫“≈ºŸâªÉ«¬«—≥‚√§„™â
°≈¬ÿ∑∏å DOTS ‡æ√“–®–∑”„Àâª√– ‘∑∏‘¿“æ¢Õß°“√√—°…“
‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠11 °≈ÿà¡ºŸâ«‘®—¬„πª√–‡∑»‰∑¬°Á‰¥â
√“¬ß“π‰«âÀ≈“¬°≈ÿà¡«à“°“√π”°≈¬ÿ∑∏å DOTS ¡“„™â®–
‡æ‘Ë¡ cure rate Õ¬à“ß¡’π—¬ ”§—≠4-6 ·µà°“√¥”‡π‘π°“√¢Õß
DOTS ®–ª√– ∫º≈ ”‡√Á®®–µâÕß¡’Õß§åª√–°Õ∫À≈“¬
ª√–°“√∑’Ë‡°’Ë¬«¢âÕß §◊Õ °“√¡’æ—π∏– —≠≠“∑’Ë¡—Ëπ§ß (strong
commitment) ®“°Àπà«¬ß“π√–¥—∫™“µ‘ °“√¡’§«“¡‡ªìπ
‰ª‰¥â∑“ß¥â“π‡∑§π‘§ π—∫ πÿπ (technical competence)
‡™àπ ¡’∫√‘°“√™—π Ÿµ√∑’Ë§√Õ∫§≈ÿ¡ ¡’°“√Ωñ°Õ∫√¡ºŸâ∑’Ë®–∑”
Àπâ“∑’Ë DOTS ¡’ß∫ª√–¡“≥∑’ËæÕ‡æ’¬ß °“√¡’√–∫∫ªØ‘∫—µ‘
°“√∑’Ë‡ªìπ‰ª‰¥â Õ¥§≈âÕß°—∫§«“¡®√‘ß (operational fea-
sibility) ‡™àπ ¡’°“√∫—π∑÷°¢âÕ¡Ÿ≈∑’Ë∂Ÿ°µâÕß ¡’°√–∫«π°“√
°”°—∫ª√–‡¡‘πÕ¬à“ß‡ªìπ√–∫∫12-14 °“√»÷°…“„π§√—Èßπ’È
‰¥â™’È„Àâ‡ÀÁπ«à“  ·¡â°√–∑√«ß “∏“√≥ ÿ¢‰¥â¡’π‚¬∫“¬ DOTS
100%  ”À√ —∫°“√√ —°…“«—≥‚√§ ·µà°Á¡’ºŸâªÉ«¬  à«πÀπ ÷ Ëß∑ ’ Ë
‰¡à “¡“√∂®– DOTS ‰¥â®√‘ß °“√»÷°…“§√—Èßπ’È‰¡à‰¥â¡’
«—µ∂ÿª√– ß§å‡æ◊ËÕ®–À“Õÿ∫—µ‘°“√≥å¢Õß°“√ DOTS ‰¡à®√‘ß
·µà‡ªìπ°“√»÷°…“«à“„π°≈ÿà¡ºŸâªÉ«¬∑’Ë DOTS ‰¥â®√‘ß ·≈– DOTS
‰¡à‰¥â®√‘ß¡’¢âÕ¡Ÿ≈∑“ß¥â“πª√–™“°√- —ß§¡·≈–‡»√…∞-
∞“π–µà“ß°—πÀ√◊Õ‰¡à ·≈–º≈°“√√—°…“®–µà“ß°—πÀ√◊Õ‰¡à
´÷Ëß°“√«‘‡§√“–Àå¥â«¬ ∂‘µ‘‰¥â· ¥ß„Àâ‡ÀÁπ«à“ ¢âÕ¡Ÿ≈¥â“π
ª√–™“°√- —ß§¡·≈–‡»√…∞∞“π–¢ÕßºŸâ∑’Ë DOTS ‰¥â®√‘ß
·≈– DOTS ‰¡à‰¥â®√‘ß‰¡à‰¥â·µ°µà“ß°—π ¬°‡«âπªí®®—¬‡¥’¬«
§◊Õ √–¬–∑“ß√–À«à“ß∫â“πæ—°°—∫ ∂“π∫√‘°“√∑’ËºŸâªÉ«¬‰ª√—∫
¬“ º≈°“√»÷°…“π’È Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß æ—≤π“
‚æ∏ ‘ Ï·°â« ·≈–§≥– (2544) ∑ ’ Ëæ∫§«“¡  —¡æ—π∏ å√–À«à“ß
°“√µâÕß‡¥‘π∑“ß∫ àÕ¬/°“√Õ¬Ÿàª√–®”∑ ’ Ë °—∫§«“¡ ¡Ë”‡ ¡Õ
„π°“√°‘π¬“   à«πªí®®—¬Õ◊Ëπ Ê ¥â“πª√–™“°√- —ß§¡·≈–
‡»√…∞∞“π–‰¡à —¡æ—π∏å°—∫§«“¡ ¡Ë”‡ ¡Õ„π°“√°‘π¬“9
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µ“√“ß∑’Ë 1µ“√“ß∑’Ë 1µ“√“ß∑’Ë 1µ“√“ß∑’Ë 1µ“√“ß∑’Ë 1 · ¥ß¢âÕ¡Ÿ≈¥â“πª√–™“°√- —ß§¡·≈–‡»√…∞∞“π–¢ÕßºŸâªÉ«¬«—≥‚√§∑’Ë DOTS ‰¥â®√‘ß ·≈–‰¡à “¡“√∂ DOTS
‰¥â®√‘ß

®”π«π (√âÕ¬≈–) ¢ÕßºŸâªÉ«¬®”π«π (√âÕ¬≈–) ¢ÕßºŸâªÉ«¬®”π«π (√âÕ¬≈–) ¢ÕßºŸâªÉ«¬®”π«π (√âÕ¬≈–) ¢ÕßºŸâªÉ«¬®”π«π (√âÕ¬≈–) ¢ÕßºŸâªÉ«¬

                         DOTS ‰¥â®√‘ßDOTS ‰¥â®√‘ßDOTS ‰¥â®√‘ßDOTS ‰¥â®√‘ßDOTS ‰¥â®√‘ß        DOTS ‰¡à‰¥â®√‘ß       DOTS ‰¡à‰¥â®√‘ß       DOTS ‰¡à‰¥â®√‘ß       DOTS ‰¡à‰¥â®√‘ß       DOTS ‰¡à‰¥â®√‘ß
p-valuep-valuep-valuep-valuep-valueµ—««—¥µ—««—¥µ—««—¥µ—««—¥µ—««—¥

‡æ»™“¬ 44(51.2%) 64(64.0%) NS
‡æ»À≠‘ß 42(48.8%) 36(36.0%)

Õ“¬ÿ 15 - 20 ªï 4(4.7%) 2(2.0%)
21 - 30 ªï 12(13.9%) 16(16.0%)
31 - 40 ªï 24(27.9%) 26(26.0%) NS
41 - 50 ªï 10(11.6%) 24(24.0%)
51 - 60 ªï 24(27.9%) 10(10.0%)
61 - 70 ªï 12(13.9%) 22(22.0%)

¡’ ‘∑∏‘Ï„π°“√‡∫‘°§à“√—°…“æ¬“∫“≈·≈–√—°…“ø√’ 82(95.4%) 90(90.0%) NS
‰¡à¡’ ‘∑∏‘Ï„π°“√‡∫‘°§à“√—°…“æ¬“∫“≈ 4(4.7%) 10(10.0%)

‰¡à‰¥â‡√ ’¬πÀπ —ß ◊Õ 8(9.3%) 14(14.0%)
°“√»÷°…“√–¥—∫ª√–∂¡»÷°…“ 56(65.1%) 64(64.0%) NS
°“√»÷°…“√–¥—∫¡—∏¬¡»÷°…“ 18(20.9%) 16(16.0%)
°“√»÷°…“ Ÿß°«à“¡—∏¬¡»÷°…“ 4(4.7%) 6(6.0%)

√–¬–∑“ß√–À«à“ß∫â“π°—∫ ∂“πæ¬“∫“≈
0 - 5 °¡. 80(93.0%) 72(72.0%)
6 - 10 °¡. 2(2.3%) 8(8.0%) P<0.01
¡“°°«à“ 10 °¡. 4(4.7%) 20(20.0%)
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µ“√“ß∑’Ë 2µ“√“ß∑’Ë 2µ“√“ß∑’Ë 2µ“√“ß∑’Ë 2µ“√“ß∑’Ë 2 ®”π«π§√—Èß·≈–√âÕ¬≈–¢Õß‡Àµÿº≈∑’ËºŸâªÉ«¬µÕ∫Õâ“ß«à“‡ªìπ “‡Àµÿ¢Õß°“√∑”„Àâ‰¡à “¡“√∂ DOTS ‰¥â®√‘ß

‡Àµÿº≈∑ ’ Ë„Àâ‡æ ◊ ËÕÕ∏ ‘∫“¬«à“∑”‰¡®÷ß‰¡à “¡“√∂ DOTS ‰¥â®√ ‘ß‡Àµÿº≈∑ ’ Ë„Àâ‡æ ◊ ËÕÕ∏ ‘∫“¬«à“∑”‰¡®÷ß‰¡à “¡“√∂ DOTS ‰¥â®√ ‘ß‡Àµÿº≈∑ ’ Ë„Àâ‡æ ◊ ËÕÕ∏ ‘∫“¬«à“∑”‰¡®÷ß‰¡à “¡“√∂ DOTS ‰¥â®√ ‘ß‡Àµÿº≈∑ ’ Ë„Àâ‡æ ◊ ËÕÕ∏ ‘∫“¬«à“∑”‰¡®÷ß‰¡à “¡“√∂ DOTS ‰¥â®√ ‘ß‡Àµÿº≈∑ ’ Ë„Àâ‡æ ◊ ËÕÕ∏ ‘∫“¬«à“∑”‰¡®÷ß‰¡à “¡“√∂ DOTS ‰¥â®√ ‘ß ®”π«π§√—Èß (√âÕ¬≈–)®”π«π§√—Èß (√âÕ¬≈–)®”π«π§√—Èß (√âÕ¬≈–)®”π«π§√—Èß (√âÕ¬≈–)®”π«π§√—Èß (√âÕ¬≈–)

æ’Ë‡≈ ’ È¬ßºŸâ°”°—∫¥Ÿ·≈°“√„™â¬“‰¡à‰¥â∑”Àπ â“∑ ’ Ë°”°—∫¥Ÿ·≈°“√„™â¬“ 63(56.3%)
 ∂“πæ¬“∫“≈‰¡à “¡“√∂®—¥‡µ√’¬¡¬“„Àâµ“¡°”Àπ¥ 18(16.1%)
ºŸâªÉ«¬™à«¬‡À≈◊Õµ—«‡Õß‰¥â ‰¡àµâÕß°“√‡ªìπ¿“√–¢ÕßºŸâÕ◊Ëπ 9(8.0%)
ª√– ∫ªí≠À“·æâ¬“ / ∑πÕ“°“√¢â“ß‡§’¬ß¢Õß¬“‰¡à‰¥â 7(6.3%)
ºŸâªÉ«¬‡∫◊ËÕÀπà“¬°“√°‘π¬“ ‡æ√“–¡’¬“À≈“¬¢π“π ·≈–„™â‡«≈“√—°…“π“π 7(6.3%)
ºŸâªÉ«¬Õ“°“√¥’¢÷Èπ·≈â«®÷ßÀ¬ÿ¥¬“‡Õß 2(1.8%)
 ∂“πæ¬“∫“≈Õ¬Ÿà‰°≈®“°∫ â“π¡“°‡°‘π‰ª 2(1.8%)
¡’ªí≠À“‡√◊ËÕß§à“„™â®à“¬ 2(1.8%)
¡’ªí≠À“‡√◊ËÕß‡«≈“ 1(0.9%)
ºŸâªÉ«¬µâÕß‡¥‘π∑“ß·≈–≈◊¡π”¬“µ‘¥µ—«‰ª¥â«¬ 1(0.9%)

À¡“¬‡Àµÿ  ºŸâªÉ«¬∫“ß√“¬µÕ∫¡“°°«à“ 1 ‡Àµÿº≈

µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß®”π«π«—π¢Õß°“√¢“¥¬“·≈–º≈°“√√—°…“∑’Ë«—¥‡ªìπ cure rate ·≈– complete
treatment rate ´÷Ëß«‘‡§√“–Àå‚¥¬ Chi-square test

                      ®”π«π«—π∑’Ë¢“¥¬“  ®”π«π«—π∑’Ë¢“¥¬“  ®”π«π«—π∑’Ë¢“¥¬“  ®”π«π«—π∑’Ë¢“¥¬“  ®”π«π«—π∑’Ë¢“¥¬“ CureCureCureCureCure Complete treatmentComplete treatmentComplete treatmentComplete treatmentComplete treatment p-valuep-valuep-valuep-valuep-value

¢“¥ < 2 «—π + ‰¡à¢“¥¬“‡≈¬ 66(55.9%) 52(44.1%) NS
¢“¥¬“ ≥ 2 «—π 22(52.4%) 20(47.6%)

¢“¥ < 3 «—π + ‰¡à¢“¥¬“‡≈¬ 78(58.2%) 56(41.8%) NS
¢“¥¬“ ≥ 3 «—π 10(38.5%) 16(61.5%)

¢“¥ < 4 «—π + ‰¡à¢“¥¬“‡≈¬ 82(58.6%) 58(41.4%) P<0.01
¢“¥¬“ ≥ 4 «—π 6(30.0%) 14(70.0%)

      Category Category Category Category Category ¢“¥¬“„π√–¬–°“√√—°…“‡¢â¡¢âπ¢“¥¬“„π√–¬–°“√√—°…“‡¢â¡¢âπ¢“¥¬“„π√–¬–°“√√—°…“‡¢â¡¢âπ¢“¥¬“„π√–¬–°“√√—°…“‡¢â¡¢âπ¢“¥¬“„π√–¬–°“√√—°…“‡¢â¡¢âπ ¢“¥¬“„π√–¬–°“√√—°…“µàÕ‡π◊ËÕß¢“¥¬“„π√–¬–°“√√—°…“µàÕ‡π◊ËÕß¢“¥¬“„π√–¬–°“√√—°…“µàÕ‡π◊ËÕß¢“¥¬“„π√–¬–°“√√—°…“µàÕ‡π◊ËÕß¢“¥¬“„π√–¬–°“√√—°…“µàÕ‡π◊ËÕß ¢“¥¬“∑—Èß Õß√–¬–¢“¥¬“∑—Èß Õß√–¬–¢“¥¬“∑—Èß Õß√–¬–¢“¥¬“∑—Èß Õß√–¬–¢“¥¬“∑—Èß Õß√–¬–

I  (86 √“¬) 26  √“¬ 26  √“¬ 2  √“¬

III  (14 √“¬) 4  √“¬ 6  √“¬ 2  √“¬

µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3 ®”π«πºŸâªÉ«¬∑’Ë¢“¥¬“„π√–¬–µà“ß Ê ¢Õß°“√√—°…“ „π°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¡à “¡“√∂ DOTS ‰¥â®√‘ß ∑—ÈßºŸâªÉ«¬
«—≥‚√§ category I ·≈– category III
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°“√»÷°…“§√—Èßπ’Èæ∫«à“°“√∑’ËºŸâªÉ«¬ DOTS ‰¥â
‰¡à®√‘ßπ—Èπ‡°‘¥®“°æ’Ë‡≈’È¬ß¥Ÿ·≈°”°—∫°“√°‘π¬“‰¡à‰¥â∑”Àπâ“∑’Ë
¢Õßµ—«‡Õß¡“°∑’Ë ÿ¥ §◊Õ¡“°∂÷ß 56.3% ¢ÕßºŸâ∑’Ë DOTS
‰¡à‰¥â®√‘ß º≈°“√»÷°…“‡™àππ’È™’È„Àâ‡ÀÁπ«à“ °“√‡≈◊Õ°∫ÿ§§≈∑’Ë
®–¡“‡ªìπæ’Ë‡≈’È¬ß¥Ÿ·≈°”°—∫°“√°‘π¬“‡ªìπ‡√◊ËÕß ”§—≠∑’Ë®–
µâÕßæ‘∂’æ‘∂—π°“√‡≈◊Õ°æ’Ë‡≈’È¬ß¥Ÿ·≈°”°—∫°“√°‘π¬“®–µâÕß
¬÷¥À≈—° 3A §◊Õ accountability À¡“¬∂÷ßµâÕß‡ªìπ∫ÿ§§≈∑’Ë
æ√âÕ¡®–∂Ÿ°µ√«® Õ∫®“°ºŸâª√–‡¡‘π DOTS, accessibility
À¡“¬∂÷ß‡ªìπ∫ÿ§§≈∑’Ë‡¢â“∂÷ß‰¥â ºŸâªÉ«¬·≈–æ’Ë‡≈’È¬ßµâÕßÕ¬Ÿà
¥â«¬°—πÀ√◊Õ¡’‚Õ°“ æ∫°—π∑ÿ°«—π ·≈– acceptance
À¡“¬∂÷ßæ’Ë‡≈’È¬ßµâÕß‡ªìπ∫ÿ§§≈∑’ËºŸâªÉ«¬„Àâ°“√¬Õ¡√—∫ ´÷Ëß
∫ ÿ§§≈∑ ’ Ë®–∑”Àπ â“∑ ’ Ë‡ªìπæ’Ë‡≈ ’ È¬ß¥Ÿ·≈°”°—∫°“√°‘π¬“Õ“®®–
‡ªìπ‡®â“Àπâ“∑’Ë ∫ÿ§≈“°√ª√–®” ∂“π∫√‘°“√ À√◊ÕÕ“®‡ªìπ
Õ“ “ ¡—§√ ºŸâπ”™ÿ¡™π æ√– ß¶å À√◊Õ ¡“™‘°-≠“µ‘„π
§√Õ∫§√—«ºŸâªÉ«¬°Á‰¥â·µàµâÕß¡’≈—°…≥–¢Õß 3A ·≈–°“√
∑”ß“π¢Õßæ’Ë‡≈’È¬ß¥Ÿ·≈°”°—∫°“√°‘π¬“®–µâÕß¡’≈—°…≥– 3F
§◊Õ friendly (¡’§«“¡‡ªìπ°—π‡Õß)  fast (∫√‘°“√∑’Ë√«¥‡√Á«)
·≈– free (∫√‘°“√·∫∫‰¡à§‘¥¡Ÿ≈§à“)3,12,14

 “‡Àµÿ∑’Ë Õß∑’Ë∑”„ÀâºŸâªÉ«¬‰¡à “¡“√∂ DOTS ‰¥â®√‘ß
§◊Õ §«“¡∫°æ√àÕß¢Õß ∂“π∫√‘°“√ ÿ¢¿“æ‡Õß∑’Ë‰¡à “¡“√∂
®—¥À“¬“„Àâ·°àºŸâªÉ«¬µ“¡°”Àπ¥‡«≈“ ªí≠À“π ’ È‡ªìπªí≠À“
‡√◊ËÕß¢Õß°“√∫√‘À“√®—¥°“√ §«“¡®√‘ß‚§√ß √â“ß¢Õß
°√–∑√«ß “∏“√≥ ÿ¢π—Èπ‡Õ◊ÈÕµàÕ°“√π”°≈¬ÿ∑∏å DOTS ¡“
„™âÕ¬Ÿà·≈â« ‡æ√“–¡’§«“¡æ√âÕ¡¢Õß·æ∑¬å ‡¿ —™°√ æ¬“∫“≈
‡®â“Àπâ“∑’Ë§≈‘π‘°«—≥‚√§ ºŸâª√– “πß“π«—≥‚√§√–¥—∫‡¢µ
(RTC) √–¥—∫®—ßÀ«—¥ (PTC) ·≈–√–¥—∫Õ”‡¿Õ (DTC)
‡®â“Àπ â“∑ ’ Ë™—π  Ÿµ√ √«¡∂ ÷ß°“√°√–®“¬¢Õß ∂“π ’Õπ“¡—¬∑ ’ Ë
§√Õ∫§≈ ÿ¡æ ◊ Èπ∑ ’ Ë ´÷Ëß≈ â«π·µà‡Õ ◊ ÈÕµàÕ°“√π”°≈¬ÿ∑∏ å DOTS
¡“„™â14 °“√»÷°…“™‘Èππ’È™’È„Àâ‡ÀÁπ‡ªìππ—¬«à“·¡â‚§√ß √â“ß
¢Õß‡§√◊Õ¢à“¬  ÿ¢¿“æ¢Õßª√–‡∑»‰∑¬¥’·≈ â«·µà¬—ß§ßµâÕß¡’
°“√·°â‰¢ªí≠À“„π·ßà∫√‘À“√®—¥°“√‡æ◊ËÕ„Àâ¡’¬“‰«â∫√‘°“√
µ“¡∑’Ë®”‡ªìπ

„π°“√»÷°…“§√—Èßπ’Èæ∫«à“„π∫√√¥“ºŸâªÉ«¬∑’Ë DOTS ‰¡à
‰¥â®√‘ß 100 √“¬ ¡’ºŸâ∑’Ë¡’°“√¢“¥¬“ Ÿß∂÷ß 66 √“¬ ´÷Ëß¡’∑—Èß
°“√¢“¥¬“„π√–¬–°“√√ —°…“‡¢â¡¢âπ ·≈–√–¬–°“√√ —°…“
µàÕ‡π◊ËÕß °“√¢“¥¬“πÕ°®“°®–‡æ‘Ë¡‚Õ°“ ¢Õß §«“¡≈â¡
‡À≈«„π°“√√—°…“ºŸâªÉ«¬·µà≈–√“¬·≈â«¬—ß°àÕ       ªí≠À“
°“√¥◊ÈÕ¬“µàÕ —ß§¡Õ’°¥â«¬  «—≈≈¿ ª“¬–π—π∑å ·≈–§≥–
(2543) ‰¥â∑”°“√ ”√«®√–¥—∫™“µ‘„πª√–‡∑»‰∑¬‡¡◊ËÕ æ.».
2540-2541 æ∫«à“„π™à«ßπ—Èπ¡’«—≥‚√§∑’Ë¥◊ÈÕ¬“ 1 ™π‘¥ Õ¬Ÿà
√âÕ¬≈– 16.8 ¥◊ÈÕ¬“ 2 ™π‘¥Õ¬Ÿà√âÕ¬≈– 6.3  ¥◊ÈÕ¬“ 3 ™π‘¥
Õ¬Ÿà√âÕ¬≈– 1.5 ¥◊ÈÕ¬“ 4 ™π‘¥Õ¬Ÿà√âÕ¬≈– 0.8  ·≈–‡ªìπ«—≥‚√§
∑’Ë¥◊ÈÕ¬“À≈“¬¢π“π (MDR-TB) √âÕ¬≈– 2.0215 ·≈–
Õ—µ√“°“√¥◊ÈÕ¬“¡’·π«‚πâ¡ Ÿß¢÷Èπ‡√◊ËÕ¬ Ê ‚¥¬‡©æ“–°√≥’∑’Ë
¡’°“√·æ√à√–∫“¥¢Õß‡Õ¥ å ·¡â¡’√“¬ß“π®“°∑—Èß À√—∞
Õ‡¡√‘°“ ®’π ·≈–‡°“À≈’ «à“°≈¬ÿ∑∏å DOTS ®–™à«¬·°â
ªí≠À“°“√¥◊ÈÕ¬“‰¥â7,8,16 ·µàÕÿª √√§∑’Ë∑”„ÀâºŸâªÉ«¬ DOTS
‰¥â‰¡à®√‘ßÕ“®‡æ‘Ë¡§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥«—≥‚√§¥◊ÈÕ¬“°Á‰¥â
‚¥¬‡©æ“–„π°√≥’∑’ËºŸâªÉ«¬¢“¥¬“µ‘¥µàÕ°—π‡ªìπ‡«≈“π“π Ê
´÷Ëß„π°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’°“√¢“¥¬“„π°“√»÷°…“π’È¡’ºŸâ∑’Ë¢“¥¬“
µ‘¥µàÕ°—π‡°‘π 1  —ª¥“Àå∂÷ß 15 √“¬ ®“°®”π«πºŸâ∑’Ë¢“¥¬“
66 √“¬ (√âÕ¬≈– 22.7)

 ”À√—∫ª√–‡¥Áπ°“√¢“¥¬“®–¡’º≈µàÕ°“√√—°…“À√◊Õ‰¡à
„π°“√»÷°…“π’È«—¥º≈°“√√—°…“‡ªìπ cure rate ·≈– com-
plete treatment rate ‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡‰¡à¢“¥
¬“·≈–°≈ÿà¡¢“¥¬“πâÕ¬«—π°—∫°≈ÿà¡∑’Ë¢“¥¬“À≈“¬«—π ´÷Ëß
º≈ª√“°Ø«à“À“°¢“¥¬“µ—Èß·µà 4 «—π¢÷Èπ‰ª®– àßº≈„Àâ¡’ cure
rate ≈¥≈ß°«à“°≈ÿà¡∑’Ë¢“¥¬“πâÕ¬°«à“ 4 «—π·≈–‰¡à¢“¥¬“
‡≈¬ (√âÕ¬≈– 30.0 ·≈–√âÕ¬≈– 58.6) °“√«—¥º≈°“√√—°…“
‡ªìπ cure rate ·≈– complete treatment rate ·¡â®–¡’
¢âÕ¥âÕ¬∑’Ë‰¡à “¡“√∂√–∫ÿÕ¬à“ß·πàπÕπ«à“ª√– ∫º≈ ”‡√Á®
®√‘ß Ê ‡∑à“‰√ ‡æ√“–°√≥’«—¥º≈‡ªìπ complete treatment
rate ®–‰¡à¡’º≈µ√«®‡ ¡À–„π‡¥◊Õπ∑’Ë 6 ·µà°Á‡ªìπµ—««—¥
À¬“∫ Ê ∑’ËæÕ®–™’È„Àâ‡ÀÁπ∂÷ß —¡ƒ∑∏‘º≈¢Õß°“√√—°…“‰¥â
´÷Ëß°“√»÷°…“π’È°Á· ¥ß„Àâ‡ÀÁπ«à“°“√¢“¥¬“µ‘¥µàÕ°—πµ—Èß·µà
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4 «—π¢÷Èπ‰ª∑”„Àâ¡’§à“ cure rate ≈¥≈ß °“√«‘®—¬„πÕπ“§µ
§«√®–‰¥â¡’°“√»÷°…“«à“°“√¢“¥¬“µ‘¥µàÕ°—π°’Ë«—π®÷ß∑”„Àâ
º≈µ√«®‡ ¡À–¬—ß§ß‡ªìπ∫«°·¡â°“√√—°…“®–§√∫ 6 ‡¥◊Õπ
·≈â« ®–‰¥â√“¬ß“π‡ªìπ cure rate ‡ª√’¬∫‡∑’¬∫°—∫ failure
rate

‡Õ° “√Õâ“ßÕ‘ß‡Õ° “√Õâ“ßÕ‘ß‡Õ° “√Õâ“ßÕ‘ß‡Õ° “√Õâ“ßÕ‘ß‡Õ° “√Õâ“ßÕ‘ß
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∫∑π”∫∑π”∫∑π”∫∑π”∫∑π”
°“√ºà“µ—¥ thymectomy ¡’¢âÕ∫àß™’È‡æ◊ËÕ°“√√—°…“

„πºŸâªÉ«¬∑’Ë‡ªìπ myasthenia gravis (MG) ´÷Ëß·π–π”„Àâ
∑”„πºŸâªÉ«¬µ—Èß·µà grade II µ“¡ Osserman classifi-
cation (1,4,6)  Õ¬à“ß‰√°Áµ“¡  æ∫«à“¿“¬À≈—ß°“√∑” thymec-
tomy ¡—°‡°‘¥ MG crisis µ“¡¡“„πºŸâªà«¬∑’Ë¡’Õ“°“√√ÿπ·√ß
°àÕπ°“√ºà“µ—¥ ‚¥¬‡©æ“–„πºŸâªÉ«¬∑’Ë¡’ grade II b ·≈–
III(3,7,8) ¡’°“√»÷°…“„πµà“ßª√–‡∑»æ∫«à“°“√∑” plasma-
pheresis(5) À√◊Õ°“√„Àâ intravenous immunoglobulin
(IVIG)(9) °àÕπ°“√∑” thymectomy ®– “¡“√∂≈¥‚Õ°“ 
‡°‘¥‚√§·∑√° ấÕπ¿“¬À≈—ßºà“µ—¥¢ÕßºŸâªÉ«¬‰¥â(2,3,5)  Õ¬à“ß‰√
°Áµ“¡ ¢âÕ‡ ’¬¢Õß°“√∑” plasmapheresis À√◊Õ°“√„Àâ¬“
IVIG °Áæ∫À≈“¬ª√–°“√ ‡™àπ ‡ ’Ë¬ßµàÕ°“√µ‘¥‡™◊ÈÕ®“° “¬
catheter  ¿“«–§«“¡¥—π‚≈À‘µµË” ·≈– pulmonary em-
bolism πÕ°®“°π—Èπ√“§“∑’Ë Ÿß·≈–§«“¡æ√âÕ¡¢Õß‚√ß-
æ¬“∫“≈·µà≈–·Ààß°Á‡ªìπ¢âÕ®”°—¥¢Õß°“√∑” plasmapher-
esis(4) ∑”„ÀâºŸâªÉ«¬ MG   à«πÀπ ÷ Ëß‰¡à‰¥â√ —∫°“√∑” plas-
mapheresis °àÕπ°“√ºà“µ—¥ thymectomy

°“√»÷°…“π’È‡ªìπ°“√»÷°…“„πºŸâªÉ«¬ MG ∑’Ë‰¥â√—∫°“√
∑”ºà“µ—¥ thymectomy ∑ ’ Ë‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥ å ´÷Ëß¡’
ºŸâªÉ«¬®”π«πÀπ ÷ Ëß‰¡à‰¥â√ —∫°“√∑” plasmapheresis À√◊Õ
IVIG °àÕπ°“√ºà“µ—¥ °àÕππ”¡“‡ª√’¬∫‡∑’¬∫º≈°—∫ºŸâªÉ«¬∑’Ë
‰¥â√—∫°“√‡µ√’¬¡µ—«°àÕπ°“√ºà“µ—¥  ·¬°µ“¡°≈ÿà¡§«“¡√ÿπ·√ß
¢Õß‚√§  πÕ°®“°π—Èπ¬—ß√«∫√«¡∂÷ß√–¬–‡«≈“µ—Èß·µà«‘π‘®©—¬
®π∂÷ß«—πºà“µ—¥  °“√À¬à“‡§√◊ËÕß™à«¬À“¬„®  ·≈–¿“«–·∑√°
´âÕπ∑’Ë‡°‘¥¢÷Èπ¿“¬À≈—ß°“√ºà“µ—¥

√–‡∫’¬∫°“√«‘®—¬√–‡∫’¬∫°“√«‘®—¬√–‡∫’¬∫°“√«‘®—¬√–‡∫’¬∫°“√«‘®—¬√–‡∫’¬∫°“√«‘®—¬
‡ªìπ°“√»÷°…“¬âÕπÀ≈—ß„πºŸâªÉ«¬ myasthenia gravis

∑’Ë‰¥â√—∫°“√ºà“µ—¥ thymectomy „π‚√ßæ¬“∫“≈®ÿÃ“¿√≥
µ—Èß·µà‡¥◊Õπ¡°√“§¡ æ.». 2537 ®π∂÷ß‡¥◊Õπ¡‘∂ÿπ“¬π æ.».
2543  ‚¥¬¡’°“√√«∫√«¡√“¬≈–‡Õ’¬¥¢ÕßºŸâªÉ«¬„π¥â“πµà“ß Ê
ª√–°Õ∫¥â«¬

● ‡æ»  Õ“¬ÿ¢ÕßºŸâªÉ«¬
● √–¬–‡«≈“∑’Ë«‘π‘®©—¬‚√§ myasthenia gravis

®π∂÷ß«—π∑’Ë‰¥â√—∫°“√ºà“µ—¥ thymectomy

● ¬“∑’ËºŸâªÉ«¬‰¥â√—∫°àÕπ°“√ºà“µ—¥‡æ◊ËÕ§«∫§ÿ¡Õ“°“√
‚√§  myasthenia gravis

● §«“¡√ÿπ·√ß¢Õß myasthenia gravis °àÕπ°“√
ºà“µ—¥ ‚¥¬„™â°“√·∫àß·∫∫ Osserman classification
(µ“√“ß∑’Ë 6)

● °“√‡µ√’¬¡ºŸâªÉ«¬°àÕπ°“√∑” thymectomy ‚¥¬
·∫àß‡ªìπ°≈ÿà¡∑’Ë‰¥â°“√√—°…“°àÕπ°“√ºà“µ—¥ (plasmapheresis
À√◊Õ IVIG) ·≈–°≈ÿà¡∑’Ë‰¡à‰¥âÕ–‰√‡≈¬πÕ°®“°¬“‡¥‘¡∑’Ë‡§¬
‰¥â√—∫°àÕπ°“√ºà“µ—¥

● plasmapheresis ®–∑”‚¥¬°“√·≈°‡ª≈’Ë¬π
plasma ª√‘¡“≥ 3-5 ≈‘µ√/§√—Èß 4-6 §√—ÈßÀà“ß°—π«—π
‡«âπ«—π

● IVIG „Àâ„π¢π“¥ 0.4 g/kg/day ‡ªìπ‡«≈“
5 «—π

 ”À√ —∫°“√§—¥‡≈◊Õ°ºŸâªÉ«¬«à“ºŸâªÉ«¬√“¬„¥®–‰¥â√ —∫
°“√√—°…“°àÕπºà“µ—¥À√◊Õ‰¡à ‰¡à¡’°“√·∫àß¢âÕ°”Àπ¥™—¥‡®π
¢÷Èπ°—∫°“√µ—¥ ‘π„®¢Õß·æ∑¬åºŸâ„Àâ°“√¥Ÿ·≈√—°…“ ºŸâªÉ«¬∑’Ë
‰¥â√—∫°“√‡µ√’¬¡°“√√—°…“°àÕπºà“µ—¥∑—ÈßÀ¡¥®–Õ¬Ÿà„π°≈ÿà¡
§«“¡√ÿπ·√ß II b ·≈– III

● °“√‡°‘¥ MG crisis ‚¥¬À¡“¬√«¡∂÷ßºŸâªÉ«¬∑’Ë‰¡à
 “¡“√∂À¬à“‡§√◊ËÕß™à«¬À“¬„®‰¥âÀ≈—ßºà“µ—¥‡°‘π 2 «—π ·≈–
ºŸâªÉ«¬∑’Ë “¡“√∂À¬à“‡§√◊ËÕß™à«¬À“¬„®À≈—ßºà“µ—¥‰¥â·≈â«
·µàµâÕß°≈—∫¡“„™â‡§√◊ËÕß™à«¬À“¬„®„À¡à®“°√–∫∫À“¬„®
≈â¡‡À≈«

● ¡’°“√»÷°…“‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“∑’Ë “¡“√∂À¬à“
‡§√◊ËÕß™à«¬À“¬„®‰¥â  ¿“«–·∑√°´âÕπ∑’Ë‡°‘¥¢÷Èπ·≈–Õ—µ√“°“√
‡ ’¬™’«‘µ·≈–√–¬–‡«≈“„π°“√Õ¬Ÿà‚√ßæ¬“∫“≈¢ÕßºŸâªÉ«¬
∑—Èß Õß°≈ÿà¡ (°≈ÿà¡∑’Ë‰¥â plasmapheresis À√◊Õ IVIG °—∫
°≈ÿà¡∑’Ë‰¡à‰¥â√—∫°“√√—°…“°àÕπ°“√ºà“µ—¥)

º≈°“√«‘®—¬º≈°“√«‘®—¬º≈°“√«‘®—¬º≈°“√«‘®—¬º≈°“√«‘®—¬
¡’ºŸâªÉ«¬ myasthenia gravis ∑’Ë‡¢â“√—∫°“√ºà“µ—¥

thymectomy „π™à«ß‡«≈“µ—Èß·µà‡¥◊Õπ¡°√“§¡ æ.». 2537
®π∂÷ß‡¥◊Õπ¡‘∂ÿπ“¬π æ.». 2543 √«¡∑—Èß ‘Èπ 65 √“¬
√“¬≈–‡Õ’¬¥¢ÕßºŸâªÉ«¬„π‡√◊ËÕß¢Õß§«“¡√ÿπ·√ß ‡æ» ·≈–
Õ“¬ÿ · ¥ßµ“¡µ“√“ß∑’Ë 1



À≈ —ßºà“µ—¥¡“°°«à“ºŸâªÉ«¬∑ ’ Ë‰¥â√ —∫°“√√ —°…“Õ¬à“ß¡’π —¬ ”§—≠
∑“ß ∂‘µ‘ (p=0.002) · ¥ß«à“°“√∑” plasmapheresis À√◊Õ
°“√‰¥â√ —∫ IVIG °àÕπ°“√ºà“µ—¥≈¥‚Õ°“ ‡°‘¥ MG crisis
‰¥â„π°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’§«“¡‡ ’Ë¬ß Ÿß (grade II B ·≈– III)

„π¥â“π°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®À≈—ß°“√ºà“µ—¥ °≈ÿà¡
∑’Ë‰¡à‡°‘¥ MG crisis  à«π„À≠à®–À¬à“‡§√◊ËÕß™à«¬À“¬„®‰¥â
„π«—π·√° „π¢≥–∑’Ë°≈ÿà¡∑’Ë‡°‘¥ MG crisis π—Èπ √âÕ¬≈– 82
·¡â«à“®–À¬à“‡§√◊ËÕß™à«¬À“¬„®À≈—ßºà“µ—¥‰¥â‡√Á« ·µà°ÁµâÕß
°≈—∫¡“„™â‡§√◊ËÕß™à«¬À“¬„®„À¡à‚¥¬‡©≈’Ë¬ 2.2 «—πÀ≈—ßºà“µ—¥
Õ¬à“ß‰√°Áµ“¡  ºŸâªÉ«¬°≈ÿà¡π’È°Á “¡“√∂À¬à“‡§√◊ËÕß‰¥â‡√Á«¿“¬„π
‡«≈“‡æ’¬ß 3.4 «—π  à«π„πºŸâªÉ«¬∑’Ë‡°‘¥ MG crisis Õ’°
√âÕ¬≈– 18 π—Èπ ‡ªìπ°≈ÿà¡∑’ËÀ¬à“‡§√◊ËÕß‰¡à‰¥âµ—Èß·µàºà“µ—¥ µâÕß
„™â‡§√◊ËÕß™à«¬À“¬„®π“π  Õ¬à“ß‰√°Áµ“¡ °Á “¡“√∂À¬à“‡§√◊ËÕß
™à«¬À“¬„®‰¥â ”‡√Á®„π‡«≈“ 5 «—πÀ≈—ßºà“µ—¥·≈–‰¡à¡’ºŸâªÉ«¬
√“¬„¥∑ ’ ËµâÕß‰¥â√ —∫°“√√ —°…“¥â«¬°“√∑” plasmapheresis
À√◊Õ IVIG ·≈–‰¡àæ∫«à“¡’ºŸâªÉ«¬‡ ’¬™’«‘µ

ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√∑” plasmapheresis °àÕπ ·¡â«à“
®–‡°‘¥ MG crisis ¢÷Èπµ“¡¡“À≈ —ßºà“µ—¥ °Áæ∫«à“®–‡ªìπ
ºŸâªÉ«¬∑’ËÀ¬à“‡§√◊ËÕß™à«¬À“¬„®‰¥â‡≈¬µ—Èß·µàÀ≈—ßºà“µ—¥  ·≈–
„™â‡«≈“π“π°«à“®–‡°‘¥ MG crisis ¢÷Èπ È́”À≈—ßºà“µ—¥ (5 «—π)
·≈–‡¡◊ËÕ‡°‘¥ crisis ¢÷Èπ·≈â«°Á “¡“√∂À¬à“‡§√◊ËÕß™à«¬À“¬„®
‰¥â‡√Á« (1 «—π) „π¢≥–∑’Ë°≈ÿà¡∑’Ë‰¡à‰¥â√—∫°“√‡µ√’¬¡°àÕππ—Èπ
„π√“¬∑’Ë‡°‘¥ MG crisis À≈—ßºà“µ—¥ æ∫«à“·¡â«à“®–À¬à“
‡§√◊ËÕß™à«¬À“¬„®‰¥â‡√Á«  ·µà°Á®–µâÕß„™â‡§√◊ËÕß™à«¬À“¬„® È́”
À≈ —ßºà“µ—¥‡√ Á«°«à“ (1.8 «—π) ·≈–„™â‡«≈“À¬à“‡§√◊ ËÕßπ“π
°«à“ (3.75 «—π)

¿“«–·∑√°´âÕπ∑’Ëæ∫∫àÕ¬À≈—ß°“√ºà“µ—¥ thymec-
tomy ®“°°“√»÷°…“π’Èæ∫¿“«– bacterial Pneumonia

 Ÿß∂÷ß√âÕ¬≈– 10.7 ‚¥¬æ∫„πºŸâªÉ«¬∑’Ë‡°‘¥ MG crisis ∑—ÈßÀ¡¥
πÕ°®“°π—Èπ¬—ß‡ªìπºŸâªÉ«¬∑’Ë‰¡à‰¥â√—∫°“√‡µ√’¬¡‚¥¬ plasma-
pheresis À√◊Õ IVIG ≈ —°…≥–‡¥àπÕ’°Õ¬à“ß∑ ’ Ëæ∫§ ◊ÕºŸâªÉ«¬
°≈ÿà¡π’È‡ªìπºŸâªÉ«¬∑’Ë‡°‘¥ MG crisis „π condition ¢Õß
°“√„™â‡§√◊ËÕß™à«¬À“¬„®´È”∑—Èß ‘Èπ · ¥ß«à“°≈‰°°“√‡°‘¥
ªÕ¥Õ—°‡ ∫Õ“®‡°‘¥®“°°“√ ”≈ —°µÕπ∑ ’ ËºŸâªÉ«¬‰¥â√ —∫°“√„  à
∑ àÕ™à«¬À“¬„®„À¡à Machens ·≈–§≥–°Á‰¥â√“¬ß“π°“√
‡°‘¥ªÕ¥Õ—°‡ ∫¿“¬À≈—ß°“√ºà“µ—¥ thymectomy ‚¥¬
æ∫«à“Õÿ∫—µ‘°“√≥å®–‡æ‘Ë¡¢÷Èπ —¡æ—π∏å°—∫§«“¡√ÿπ·√ß¢Õß MG
°àÕπ°“√ºà“µ—¥(1)

 √ÿª √ÿª √ÿª √ÿª √ÿª
®“°°“√»÷°…“π’Èæ∫«à“ºŸâªÉ«¬ MG ∑’Ë¡’§«“¡‡ ’Ë¬ß

(grade II B ·≈– III) ∑’Ë‰¥â√—∫°“√∑” plasmapheresis
À√◊Õ IVIG °àÕπ∑”ºà“µ—¥ thymectomy ®–¡’‚Õ°“ ‡°‘¥
MG crisis ≈¥≈ß·≈–¡’‚Õ°“ ‡°‘¥¿“«–·∑√°´âÕπ ‡™àπ
ªÕ¥Õ—°‡ ∫≈¥≈ß ·µàÕ¬à“ß‰√°Áµ“¡ °“√‰¡à‰¥â‡µ√’¬¡ºŸâªÉ«¬
°àÕπ ·¡â®–‡°‘¥ MG crisis À≈—ßºà“µ—¥¡“°°«à“  À¬à“‡§√◊ËÕß
™à«¬À“¬„®„™â‡«≈“π“π°«à“  ·µà‚¥¬√«¡°Á‰¡à‰¥â„™â‡«≈“π“π
π—°  ”À√—∫°“√‡°‘¥ Pneumonia ·∑√°´âÕπ °Á‰¡à∑”„Àâ
°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®„™â‡«≈“π“π¡“°  ·≈–‰¡àæ∫ºŸâªÉ«¬
‡ ’¬™’«‘µ‡≈¬  ¥—ßπ—Èπ°“√æ‘®“√≥“∑” plasmapheresis À√◊Õ
„™â IVIG °àÕπ°“√ºà“µ—¥Õ“®µâÕß§”π÷ß∂÷ßªí®®—¬Õ◊Ëπ¥â«¬  ‡™àπ
§à“„™â®à“¬·≈–¿“«–·∑√°´âÕπ®“°°“√√—°…“

Õ¬à“ß‰√°Áµ“¡ °“√»÷°…“π’È¡’¢âÕ®”°—¥À≈“¬¥â“π ‰¥â·°à
‡ªìπ°“√»÷°…“·∫∫¬âÕπÀ≈—ß ‰¡à¡’¢âÕ°”Àπ¥™—¥‡®π«à“ºŸâªÉ«¬
§π„¥®–‰¥â√ —∫ plasmapheresis, IVIG À√◊Õ‰¡à‰¥â√ —∫‡≈¬
®”π«πºŸâªÉ«¬‡¡◊ËÕ·¬°‡ªìπ subgroup ·≈â« ¡’®”π«π
§àÕπ¢â“ßπâÕ¬
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µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4  · ¥ßºŸâªÉ«¬°≈ÿà¡‡ ’Ë¬ßµàÕ°“√‡°‘¥ MG crisis (II b ·≈– III) °—∫°“√‡°‘¥ MG crisis À≈—ßºà“µ—¥ ·¬°µ“¡√–¬–
‡«≈“∑’Ë«‘π‘®©—¬‚√§®π∂÷ß«—πºà“µ—¥

√–¬–‡«≈“∑’Ë«‘π‘®©—¬‚√§ (‡¥◊Õπ) ®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ MG crisis ®”π«πºŸâªÉ«¬∑’Ë‰¡à‡°‘¥ MG crisis √«¡

πâÕ¬°«à“ 12 ‡¥◊Õπ 8 26 34

¡“°°«à“ 12 ‡¥◊Õπ 3 15 18

√«¡ 11 41 52

µ“√“ß∑’Ë 5µ“√“ß∑’Ë 5µ“√“ß∑’Ë 5µ“√“ß∑’Ë 5µ“√“ß∑’Ë 5  · ¥ß¿“«–·∑√°´âÕπÀ≈—ßºà“µ—¥

Complication ®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ (√“¬)

Infected wound 1

Pneumonia 7

Pneumothorax 1

µ“√“ß∑’Ë 6µ“√“ß∑’Ë 6µ“√“ß∑’Ë 6µ“√“ß∑’Ë 6µ“√“ß∑’Ë 6  Osserman classification ¢ÕßºŸâªÉ«¬ myas-
thenia gravis

grade I Ocular
grade IIa Mild generalized
grade IIb Moderate severe generalized
grade III Acute, severe, developing over weeks to

months
grade IV Late, severe, with marked bulbar involve-

ment

µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3  ‡ª√’¬∫‡∑’¬∫ºŸâªÉ«¬∑’Ë‰¥â plasmapheresis, IVIG  À√◊Õ‰¡à‰¥â√—∫°“√‡µ√’¬¡°àÕπ°“√ºà“µ—¥°—∫°“√‡°‘¥ MG crisis
·¬°µ“¡§«“¡√ÿπ·√ß¢Õß‚√§

√«¡ II BSeverity before surgery I II A II B III √«¡∑—ÈßÀ¡¥·≈– III

Plasma- ®”π«π 0 0 5 4 9 9

pheresis MG crisis 0 0 0 1 1 1

§‘¥‡ªìπ (%) 0 0 0 25 11.11 11.11

Intravenous ®”π«π 0 0 1 1 2 2

immuno MG crisis 0 0 0 1 1 1

globulin §‘¥‡ªìπ (%) 0 0 0 100 50 50

No ®”π«π 2 11 39 2 41 54

treatment MG crisis 0 0 9 0 9 9

before §‘¥‡ªìπ (%) 0 0 23.08 0 21 16.67
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‡æÁ≠»√’ ªí≠≠“µ—Èß °ÿ≈  «∑.∫.*‡æÁ≠»√’ ªí≠≠“µ—Èß °ÿ≈  «∑.∫.*‡æÁ≠»√’ ªí≠≠“µ—Èß °ÿ≈  «∑.∫.*‡æÁ≠»√’ ªí≠≠“µ—Èß °ÿ≈  «∑.∫.*‡æÁ≠»√’ ªí≠≠“µ—Èß °ÿ≈  «∑.∫.*
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*°≈ÿà¡ àß‡ √‘¡ π—∫ πÿπ«‘™“°“√
**°≈ÿà¡ß“π °≈ÿà¡«—≥‚√§ °√¡§«∫§ÿ¡‚√§ °√–∑√«ß “∏“√≥ ÿ¢

√—∫‰«âµ’æ‘¡æå‡¡◊ËÕ«—π∑’Ë 22 ‡¡…“¬π 2545

∫∑§—¥¬àÕ:∫∑§—¥¬àÕ:∫∑§—¥¬àÕ:∫∑§—¥¬àÕ:∫∑§—¥¬àÕ: «—≥‚√§‡ªìπ‚√§µ‘¥µàÕ‡√◊ ÈÕ√ —ß∑ ’ Ë‡ªìπªí≠À“ “∏“√≥  ÿ¢¡“π“π ·≈–„πªí®®ÿ∫ —π‰¥â∑«’§«“¡√ ÿπ·√ß §ÿ°§“¡
  ÿ¢¿“æÕπ“¡—¬¢Õßª√–™“°√‚≈°Õ¬à“ß°«â“ß¢«“ß   àßº≈°√–∑∫µàÕ¿“«–  —ß§¡·≈–‡»√…∞°‘®¢Õß™ÿ¡™π ‚¥¬‡©æ“–
„πª√–‡∑»°”≈ —ßæ—≤π“ ·π«∑“ß°“√§«∫§ÿ¡«—≥‚√§∑ ’ Ë ”§—≠ § ◊Õ °“√µ—¥«ß®√°“√·æ√ à°√–®“¬‡™ ◊ ÈÕ«—≥‚√§∑ ’ Ë·À≈ àß
·æ√à‡™◊ÈÕ §◊Õ ºŸâªÉ«¬«—≥‚√§∑’Ëµ√«®‡ ¡À–æ∫‡™◊ÈÕ«—≥‚√§ Õ—µ√“°“√¬Õ¡√—∫°“√√—°…“§√∫∂â«π¢ÕßºŸâªÉ«¬ ‡ªìπÀ—«„®
 ”§—≠„π°“√™’È«—¥§«“¡ ”‡√Á®¢Õß°“√§«∫§ÿ¡«—≥‚√§·π«„À¡à ºŸâªÉ«¬«—≥‚√§¡’§«“¡®”‡ªìπ∑’Ë®–µâÕß‰¥â√—∫°“√
æ—≤π“æƒµ‘°√√¡  ÿ¢¿“æ ‡æ ◊ ËÕ„Àâ¡’°“√ªØ‘∫ —µ‘µ“¡·ºπ°“√√ —°…“Õ¬à“ß∂ Ÿ°µâÕß§√∫∂ â«π ‡ªìπ°“√≈¥°“√·æ√ à°√–®“¬
‡™◊ÈÕ Ÿà™ÿ¡™π §π„°≈â™‘¥·≈–≈¥ªí≠À“«—≥‚√§¥◊ÈÕ¬“

°“√«‘®—¬°÷Ëß∑¥≈Õßπ’È ¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“·π«∑“ß°“√æ—≤π“æƒµ‘°√√¡ ÿ¢¿“æ ºŸâªÉ«¬«—≥‚√§ªÕ¥∑’Ë
µ√«®‡ ¡À–æ∫‡™◊ÈÕ´÷Ëß¡“√—∫∫√‘°“√ ≥  ∂“πµ√«®‚√§ªÕ¥°√ÿß‡∑æœ °Õß«—≥‚√§„π√–¬–‡¢â¡¢âπ¢Õß°“√√—°…“
„π√–À«à“ß‡¥◊Õπ°√°Æ“§¡ 2543 ∂÷ß‡¥◊Õπ¡°√“§¡ 2544 °√–∫«π°“√«‘®—¬ª√–°Õ∫¥â«¬ °“√®—¥°‘®°√√¡ ÿ¢»÷°…“
‚¥¬‡πâπ°“√„Àâ°”≈—ß„®‡ªìπÀ≈—° °≈ÿà¡µ—«Õ¬à“ß§◊ÕºŸâªÉ«¬«—≥‚√§ªÕ¥µ√«®‡ ¡À–æ∫‡™◊ÈÕ Õ“¬ÿ√–À«à“ß 15-60 ªï
∑—Èß™“¬·≈–À≠‘ß ®”π«π 113 §π  ÿà¡·∫àß°≈ÿà¡Õ¬à“ßßà“¬µ“¡«—π∑’Ë¡“√—∫∫√‘°“√ ‡ªìπ°≈ÿà¡∑¥≈Õß 53 §π ·≈–°≈ÿà¡
‡ª√’¬∫‡∑’¬∫ 60 §π ‡°Á∫¢âÕ¡Ÿ≈°àÕπ·≈–À≈—ß°“√∑¥≈Õß ‚¥¬„™â·∫∫ Õ∫∂“¡µÕ∫¥â«¬µπ‡Õß·≈–¢âÕ¡Ÿ≈®“°
∑–‡∫’¬πª√–«—µ‘ºŸâªÉ«¬ À≈—ß°“√∑¥≈Õß ‘Èπ ÿ¥ ¡’ºŸâªÉ«¬§ß‡À≈◊Õ„π°≈ÿà¡∑¥≈Õß 49 §π „π°≈ÿà¡‡ª√’¬∫‡∑’¬∫ 47 §π
°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„™â ∂‘µ‘ √âÕ¬≈– §à“‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π Studentûs t-test ·≈– Paired Samples t-test

ª√– ‘∑∏‘º≈°“√®—¥°‘®°√√¡ ÿ¢»÷°…“∑’Ë‡πâπ°“√„Àâ°”≈—ß„®ª√– ‘∑∏‘º≈°“√®—¥°‘®°√√¡ ÿ¢»÷°…“∑’Ë‡πâπ°“√„Àâ°”≈—ß„®ª√– ‘∑∏‘º≈°“√®—¥°‘®°√√¡ ÿ¢»÷°…“∑’Ë‡πâπ°“√„Àâ°”≈—ß„®ª√– ‘∑∏‘º≈°“√®—¥°‘®°√√¡ ÿ¢»÷°…“∑’Ë‡πâπ°“√„Àâ°”≈—ß„®ª√– ‘∑∏‘º≈°“√®—¥°‘®°√√¡ ÿ¢»÷°…“∑’Ë‡πâπ°“√„Àâ°”≈—ß„®
‡æ◊ËÕæ—≤π“æƒµ‘°√√¡ ÿ¢¿“æºŸâªÉ«¬«—≥‚√§ªÕ¥‡æ◊ËÕæ—≤π“æƒµ‘°√√¡ ÿ¢¿“æºŸâªÉ«¬«—≥‚√§ªÕ¥‡æ◊ËÕæ—≤π“æƒµ‘°√√¡ ÿ¢¿“æºŸâªÉ«¬«—≥‚√§ªÕ¥‡æ◊ËÕæ—≤π“æƒµ‘°√√¡ ÿ¢¿“æºŸâªÉ«¬«—≥‚√§ªÕ¥‡æ◊ËÕæ—≤π“æƒµ‘°√√¡ ÿ¢¿“æºŸâªÉ«¬«—≥‚√§ªÕ¥

„π√–¬–‡¢â¡¢âπ¢Õß°“√√—°…“„π√–¬–‡¢â¡¢âπ¢Õß°“√√—°…“„π√–¬–‡¢â¡¢âπ¢Õß°“√√—°…“„π√–¬–‡¢â¡¢âπ¢Õß°“√√—°…“„π√–¬–‡¢â¡¢âπ¢Õß°“√√—°…“
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º≈°“√∑¥≈Õßæ∫«à“ ºŸâªÉ«¬«—≥‚√§µ√«®‡ ¡À–æ∫‡™ ◊ ÈÕ∑ ’ Ë‡¢â“√ à«¡°‘®°√√¡  ÿ¢»÷°…“∑ ’ Ë‡π âπ°“√„Àâ°”≈ —ß„® ¡’°“√
æ—≤π“æƒµ‘°√√¡ ÿ¢¿“æ„π¥â“π°“√ªØ‘∫—µ‘µ“¡·ºπ°“√√—°…“∂Ÿ°µâÕß§√∫∂â«π‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p<.001) πÕ°®“°π—Èπ ¬—ßæ∫«à“°≈ÿà¡∑¥≈Õß¡’°“√‡ª≈’Ë¬π·ª≈ß„π∑“ß¥’¢÷Èπ¢ÕßÕ—µ√“‡ ¡À–‡ª≈’Ë¬π®“°∫«°‡ªìπ≈∫„π
√–¬–‡¢â¡¢âπ¢Õß°“√√—°…“∑’Ë Ÿß∂÷ß√âÕ¬≈– 77  „π¢≥–∑’Ë°≈ÿà¡‡ª√’¬∫‡∑’¬∫ Ÿß‡æ’¬ß√âÕ¬≈– 61 º≈°“√»÷°…“· ¥ß„Àâ
‡ÀÁπ«à“°“√®—¥°‘®°√√¡ ÿ¢»÷°…“∑’Ë‡πâπ°“√„Àâ°”≈—ß„®·°àºŸâªÉ«¬«—≥‚√§ªÕ¥√–¬–·æ√à‡™◊ÈÕ  “¡“√∂æ—≤π“æƒµ‘°√√¡
°“√ªØ‘∫ —µ‘µ“¡·ºπ°“√√ —°…“«—≥‚√§‰¥â∂ Ÿ°µâÕß§√∫∂ â«π¡“°¢÷Èπ ‡ªìπ°“√≈¥°“√·æ√ à°√–®“¬‡™ ◊ ÈÕ«—≥‚√§ ∑”„Àâ‡°‘¥
ª√–‚¬™π åµàÕ°“√¥”‡π ‘πß“π§«∫§ÿ¡«—≥‚√§ ´÷Ëß°‘®°√√¡  ÿ¢»÷°…“¥—ß°≈ à“« “¡“√∂π”‰ªª√–¬ÿ°µå„™â„Àâ‡°‘¥ª√–‚¬™π å
„π ∂“π∫√‘°“√ “∏“√≥ ÿ¢µà“ß Ê ∑’Ë„Àâ∫√‘°“√µ√«®√—°…“«—≥‚√§‰¥â

Abstract:Abstract:Abstract:Abstract:Abstract: Panyatangsakun P* and Khortwong P* Effectiveness of Motivation Process of Health Education
Program for Developing Smear-Positive Tuberculosis Patientûs Compliance During the Intensive Phase
of Treatment. Thai Journal of Tuberculosis Chest Diseases and Critical Care 2003; 24: 69-78.
*Tuberculosis Division, Department of Communicable Diseases Control, Ministry of Public Health

Tuberculosis has long been one of major global health problems.  The dramatic increase of itûs burden
at present, tremendously and extensively threatens world population health, and also affects the community
socio-economic status.  Main principle of tuberculosis control is to cut chain of transmission.  Satisfactory
compliance of infectious tuberculosis patients is considered to be most important indicator for the success
of control measures.  In order to achieve this goal, there is need to strengthen patientûs health behavior
to obtain appreciable health care practice that can lead to minimizing disease transmission to surrounding
communities, household contacts and multi drug- resistant tuberculosis as well.

The objective of this Quasi- Experimental Research is to study impacts of motivation process of health
education program, focusing on moral support, in improving compliance of smear positive tuberculosis
patients during the intensive phase of treatment.  A study had been conducted among patients registered
for treatment at Bangkok Chest Clinic of TB Division during July 2000 - January 2001.  113 smear positive
patients of both sexes, aged between 15-60 years old, were enrolled to the study.  A simple random
sampling by visiting dates was done to divide them into two groups, 53 in the experiment group and 60
in the control group.  Data were collected by self-administered questionnaire, and patientûs registry.  At
the end of the study, there remained 49 and 47 patients in the experiment group and the control group
respectively.  Studentûs t-test and Paired Samples t-test were used for analysis of data.

Results were satisfactory with significantly increase (p<0.001) development of health behavior in the
intensive phase of patientûs treatment, higher sputum smear conversion rates of 77% were observed,
compared to 61% in the control group.  In conclusion, motivation process of health education program,
stressed on moral support, could develop better health behavior in treatment of smear positive tuberculosis
patients. This approach is of much benefit in minimizing transmission of disease and burden, and can also
be widely applied to any health institutions providing tuberculosis services.
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∫∑π”∫∑π”∫∑π”∫∑π”∫∑π”
«—≥‚√§ ‚√§µ‘¥µàÕ‡√◊ÈÕ√—ß´÷Ëß„πªí®®ÿ∫—π‰¥â°≈—∫¡“

∑«’§«“¡√ÿπ·√ß·≈–§ÿ°§“¡ ÿ¢¿“ææ≈“π“¡—¬¢Õß ª√–™“°√
∑—Ë«‚≈° ‚¥¬‡©æ“–„π™ÿ¡™π¢Õßª√–‡∑»°”≈—ßæ—≤π“  —ß§¡
‰¥â√—∫º≈°√–∑∫π’ÈÕ¬à“ß°«â“ß¢«“ß ®πÕß§å°“√Õπ“¡—¬‚≈°
µâÕßª√–°“»«à“«—≥‚√§‡ªìπ‡√◊ËÕß©ÿ°‡©‘π√–¥—∫ “°≈ ‡¡◊ËÕ
‡¥ ◊Õπ‡¡…“¬π 2536 ·≈–‰¥â®—¥≈”¥—∫ª√–‡∑»∑ ’ Ë¡’ªí≠À“
«—≥‚√§ Ÿß ‚¥¬¡’ª√–‡∑»‰∑¬‡ªìπ 1 „π 22 ª√–‡∑»
‡À≈à“π—Èπ µ“¡·ºπß“π«—≥‚√§·Ààß™“µ‘‰¥â§“¥ª√–¡“≥«à“
„π·µà≈–ªï®–¡’ºŸâªÉ«¬«—≥‚√§√“¬„À¡à‡°‘¥¢÷Èπ„πª√–‡∑»‰∑¬
ª√–¡“≥ 100,000 §π „π®”π«ππ’È‡ªìπºŸâªÉ«¬«—≥‚√§
√–¬–·æ√à°√–®“¬‡™◊ÈÕ‰¥â ª√–¡“≥§√÷ËßÀπ÷Ëß  “¡“√∂·æ√à
‚√§‰ª Ÿà§π„°≈â™‘¥·≈–™ÿ¡™π —ß§¡‰¥â ‚¥¬‡©≈’Ë¬ 10-15
§πµàÕªï °“√¥”‡π‘πß“π§«∫§ÿ¡«—≥‚√§¡ÿàß‡πâπ°“√µ—¥«ß®√
°“√·æ√à°√–®“¬‡™◊ÈÕ∑’Ë·À≈àß·æ√à‡™◊ÈÕ §◊Õ ºŸâªÉ«¬«—≥‚√§
∑’Ëµ√«®‡ ¡À–æ∫‡™◊ÈÕ„Àâ‡ ¡À–ª√“»®“°‡™◊ÈÕ‚¥¬‡√Á« ¥â«¬
°“√√ —°…“æ¬“∫“≈∑ ’ Ë‰¥â¡“µ√∞“π‡æ’¬ßæÕ·≈–§√∫∂ â«π1-5

 ∂“πµ√«®‚√§ªÕ¥°√ÿß‡∑æœ °Õß«—≥‚√§√—∫º‘¥™Õ∫
ß“π∫√‘°“√µ√«®√—°…“ºŸâªÉ«¬«—≥‚√§·≈–‚√§ªÕ¥Õ◊Ëπ Ê
®“°¢âÕ¡Ÿ≈ªí®®ÿ∫—πæ∫«à“Õ—µ√“°“√√—°…“æÕ‡æ’¬ß·≈–§√∫∂â«π
¡’‡æ’¬ß√âÕ¬≈– 50-60 ´÷Ëß¬—ßµË”°«à“¡“µ√∞“π∑’ËÕß§å°“√
Õπ“¡—¬‚≈°°”Àπ¥‰«â§◊Õ√âÕ¬≈– 85 ‚¥¬¡’ “‡Àµÿµà“ß Ê ‡™àπ
°“√‚Õπ¬â“¬∑’ËÕ¬Ÿà¢ÕßºŸâªÉ«¬ °“√¢“¥°“√µ‘¥µàÕ º‘¥π—¥√—∫¬“
∫“ß√“¬À¬ÿ¥∑“π¬“‡Õß‡¡◊ËÕÕ“°“√ªÉ«¬¥’¢÷Èπ ∫“ß√“¬¡’
§«“¡∑âÕ·∑â·≈–‡∫◊ËÕÀπà“¬°“√°‘π¬“‡π◊ËÕß®“°ª√‘¡“≥¬“
¡’¡“° ·≈–√–¬–°“√√—°…“¬“«π“π ®÷ß‰¡à¡’§«“¡Õ¥∑πµàÕ
°“√°‘π¬“ œ≈œ æ∫«à“√ âÕ¬≈– 25-35 ‡ªìπºŸâªÉ«¬∑ ’ Ë¢“¥
¬“À√◊Õº‘¥π —¥√ —∫¬“„π√–À«à“ß√ —∫°“√√ —°…“„π√–¬–‡¢â¡¢âπ
2 ‡¥◊Õπ·√°ª√–¡“≥√âÕ¬≈– 50-606-7

®“°‡Àµÿº≈¢â“ßµâπ ¡’§«“¡®”‡ªìπÕ¬à“ß¬‘Ëß∑’ËµâÕß¡’°“√
æ—≤π“°“√¬Õ¡√—∫°“√√—°…“§√∫∂â«π¢ÕßºŸâªÉ«¬«—≥‚√§ „π
√–¬–‡¢â¡¢âπ¢Õß°“√√—°…“ 2 ‡¥◊Õπ·√°„Àâ¥’¢÷Èπ ‚¥¬‡©æ“–
„π¥â“π ¿“æ®‘µ„®¢ÕßºŸâªÉ«¬∑’ËµâÕß‰¥â√—∫°”≈—ß„®·≈–°“√
 π—∫ πÿπ®“°‡®â“Àπâ“∑’ËºŸâ„Àâ∫√‘°“√‡æ◊ËÕ„ÀâºŸâªÉ«¬√—∫¬“

 ¡Ë”‡ ¡Õ§√∫∂ â«π  “¡“√∂≈¥°“√·æ√ à‡™ ◊ ÈÕ‚√§ ·≈–≈¥
ªí®®—¬‡ ’Ë¬ßµàÕ°“√‡°‘¥‡™◊ÈÕ«—≥‚√§¥◊ÈÕ¬“‰¥â

ªí≠À“°“√«‘®—¬ªí≠À“°“√«‘®—¬ªí≠À“°“√«‘®—¬ªí≠À“°“√«‘®—¬ªí≠À“°“√«‘®—¬
‚ª√·°√¡ ÿ¢»÷°…“∑’Ë‡πâπ°“√„Àâ°”≈—ß„®®– “¡“√∂

 à ß ‡ √‘ ¡æƒµ‘°√√¡°“√√— °…“¢ÕßºŸâªÉ«¬«—≥‚√§„Àâ¡’
ª√–  ‘∑∏ ‘¿“æ‰¥âÀ√◊Õ‰¡à

«—µ∂ÿª√– ß§å«—µ∂ÿª√– ß§å«—µ∂ÿª√– ß§å«—µ∂ÿª√– ß§å«—µ∂ÿª√– ß§å
«—µ∂ÿª√– ß§å∑—Ë«‰ª
‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘º≈‚ª√·°√¡ ÿ¢»÷°…“∑’Ë‡πâπ°“√„Àâ

°”≈ —ß„®„π°“√  àß‡ √ ‘¡æƒµ‘°√√¡ªØ‘∫ —µ‘µ“¡·ºπ°“√√ —°…“
¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥„π√–¬–‡¢â¡¢âπ¢Õß°“√√—°…“

«—µ∂ÿª√– ß§å‡©æ“–
1. ‡æ◊ËÕæ—≤π“æƒµ‘°√√¡ ÿ¢¿“æ°“√ªØ‘∫—µ‘µ“¡

·ºπ°“√√—°…“¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥‡ ¡À–æ∫‡™◊ÈÕ„π
√–¬–‡¢â¡¢âπ¢Õß°“√√—°…“

2. ‡æ◊ËÕ»÷°…“°“√‡ª≈’Ë¬π·ª≈ß¢Õßº≈‡ ¡À–®“°
∫«°‡ªìπ≈∫‡¡◊ËÕ ‘Èπ ÿ¥√–¬–‡¢â¡¢âπ¢Õß°“√√—°…“

 ¡¡µ‘∞“π°“√«‘®—¬ ¡¡µ‘∞“π°“√«‘®—¬ ¡¡µ‘∞“π°“√«‘®—¬ ¡¡µ‘∞“π°“√«‘®—¬ ¡¡µ‘∞“π°“√«‘®—¬
1. æƒµ‘°√√¡ªØ‘∫—µ‘µ“¡·ºπ°“√»÷°…“¢ÕßºŸâªÉ«¬

«—≥‚√§ªÕ¥‡ ¡À–æ∫‡™◊ÈÕ‡ª≈’Ë¬π·ª≈ß„π∑“ß∑’Ë¥’¢÷Èπ
¡“°°«à“°àÕπ‰¥â√—∫°“√„Àâ°”≈—ß„®„π√–¬–‡¢â¡¢âπ¢Õß°“√
√—°…“

2. ºŸâªÉ«¬«—≥‚√§µ√«®‡ ¡À–æ∫‡™ ◊ ÈÕ ¡’°“√‡ª≈ ’ Ë¬π-
·ª≈ß¢Õßº≈‡ ¡À–®“°∫«°‡ªìπ≈∫‡¡◊ËÕ ‘Èπ ÿ¥√–¬–‡¢â¡¢âπ
¢Õß°“√√—°…“‰¥â√âÕ¬≈– 80

ª√–‚¬™πå∑’Ë§“¥«à“®–‰¥â√—∫®“°°“√«‘®—¬ª√–‚¬™πå∑’Ë§“¥«à“®–‰¥â√—∫®“°°“√«‘®—¬ª√–‚¬™πå∑’Ë§“¥«à“®–‰¥â√—∫®“°°“√«‘®—¬ª√–‚¬™πå∑’Ë§“¥«à“®–‰¥â√—∫®“°°“√«‘®—¬ª√–‚¬™πå∑’Ë§“¥«à“®–‰¥â√—∫®“°°“√«‘®—¬
1. ∑√“∫ª√– ‘∑∏‘º≈¢Õß°‘®°√√¡°“√„Àâ°”≈—ß„®µàÕ

°“√‡ª≈’Ë¬π·ª≈ßæƒµ‘°√√¡°“√ªØ‘∫—µ‘µ“¡·ºπ°“√√—°…“
¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥

2. æ—≤π“√Ÿª·∫∫ °“√®—¥°‘®°√√¡ ÿ¢»÷°…“∑’Ë‡πâπ
°“√„Àâ°”≈—ß„® ”À√—∫ºŸâªÉ«¬«—≥‚√§ªÕ¥‡ ¡À–æ∫‡™◊ÈÕ„π
√–¬–‡¢â¡¢âπ¢Õß°“√√—°…“
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3. æ—≤π“·π«∑“ß °“√¥”‡π‘πß“π§«∫§ÿ¡«—≥‚√§
‚¥¬¬÷¥Õ“°“√ªÉ«¬  ¿“æ√à“ß°“¬ ®‘µ„® ·≈–§«“¡
µâÕß°“√¢ÕßºŸâªÉ«¬‡ªìπ»Ÿπ¬å°≈“ß„π°“√√—°…“

√–¬–‡«≈“¥”‡π‘π°“√«‘®—¬√–¬–‡«≈“¥”‡π‘π°“√«‘®—¬√–¬–‡«≈“¥”‡π‘π°“√«‘®—¬√–¬–‡«≈“¥”‡π‘π°“√«‘®—¬√–¬–‡«≈“¥”‡π‘π°“√«‘®—¬
‡¥◊Õπæƒ…¿“§¡ 2543 - °ÿ¡¿“æ—π∏å 2544

«‘∏’°“√»÷°…“«‘∏’°“√»÷°…“«‘∏’°“√»÷°…“«‘∏’°“√»÷°…“«‘∏’°“√»÷°…“
1.1.1.1.1. √Ÿª·∫∫°“√«‘®—¬: √Ÿª·∫∫°“√«‘®—¬: √Ÿª·∫∫°“√«‘®—¬: √Ÿª·∫∫°“√«‘®—¬: √Ÿª·∫∫°“√«‘®—¬: ‡ªìπ°“√»÷°…“°÷Ëß∑¥≈Õß

(Quasi-Experimental Study) ª√–°Õ∫¥â«¬°≈ÿà¡∑¥≈Õß
·≈–°≈ÿà¡‡ª√’¬∫‡∑’¬∫ ¡’°“√ª√–‡¡‘πº≈ 2 §√—Èß §◊Õ °àÕπ
°“√∑¥≈Õß·≈–¿“¬À≈—ß°“√∑¥≈Õß

2.2.2.2.2. ª√–™“°√·≈–°≈ÿà¡µ—«Õ¬à“ßª√–™“°√·≈–°≈ÿà¡µ—«Õ¬à“ßª√–™“°√·≈–°≈ÿà¡µ—«Õ¬à“ßª√–™“°√·≈–°≈ÿà¡µ—«Õ¬à“ßª√–™“°√·≈–°≈ÿà¡µ—«Õ¬à“ß
2.1 ª√–™“°√°≈ÿà¡‡ªÑ“À¡“¬ ‰¥â·°à ºŸâªÉ«¬

«—≥‚√§∑’Ë¡“√—∫∫√‘°“√√—°…“ ≥  ∂“πµ√«®‚√§ªÕ¥°√ÿß‡∑æœ
°Õß«—≥‚√§

2.2 ª√–™“°√°≈ÿà¡µ—«Õ¬à“ß´÷Ëß‡ªìπÀπà«¬«‘‡§√“–Àå
„π°“√«‘®—¬ §◊Õ ºŸâªÉ«¬«—≥‚√§ªÕ¥‡ ¡À–æ∫‡™◊ÈÕ√“¬„À¡à∑’Ë
‰¥â√—∫°“√¢÷Èπ∑–‡∫’¬π√—°…“ √–À«à“ß‡¥◊Õπ°√°Æ“§¡ 2543
- ¡°√“§¡ 2544 ‚¥¬ ÿà¡Õ¬à“ßßà“¬ (Simple Random
Sampling) ‡¢â“¡“‡ªìπ°≈ÿà¡»÷°…“∑—Èß ‘Èπ 113 §π µ“¡«—π∑’Ë
¡“√—∫∫√‘°“√ «—π®—π∑√å æƒÀ— ∫¥’ ‡ªìπ°≈ÿà¡∑¥≈Õß 53 §π
«—πÕ—ß§“√ æÿ∏ »ÿ°√å ‡ªìπ°≈ÿà¡‡ª√’¬∫‡∑’¬∫ 60 §π

3.3.3.3.3. ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬
3.1  ◊ËÕæ—≤π“°”≈—ß„®„π°“√∑¥≈Õß ‰¥â·°à §Ÿà¡◊Õ

°“√„Àâ°”≈—ß„® «‘¥’∑—»πå ¿“ææ≈‘°·≈–‡Õ° “√·ºàπæ—∫°“√
√—°…“ºŸâªÉ«¬«—≥‚√§

3.2 ‡§√◊ËÕß¡◊Õ∑’Ë „™â„π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈
‰¥â·°à ·∫∫ Õ∫∂“¡∑’Ë √â“ß¢÷Èπ‚¥¬„Àâ°≈ÿà¡µ—«Õ¬à“ß∑—Èß
2 °≈ÿà¡‡ªìπºŸâµÕ∫¥â«¬µπ‡Õß (Self-Administered Ques-
tionnaire) ·∫∫ Õ∫∂“¡·∫àßÕÕ°‡ªìπ 2  à«π¥—ßπ’È

  à«π∑ ’ Ë 1 ·∫∫ Õ∫∂“¡¢âÕ¡Ÿ≈¥â“π§ÿ≥≈ —°…≥–
ª√–™“°√ ‰¥â·°à ‡æ» Õ“¬ÿ °“√»÷°…“ Õ“™’æÀ≈—° √“¬‰¥â

 ∂“π¿“æ ¡√  ®”π«π ¡“™‘°§√Õ∫§√—« ≈—°…≥–∑’Ëæ—°
Õ“»—¬ ·≈–¿Ÿ¡‘≈”‡π“ ‚¥¬¢âÕ§”∂“¡‡ªìπ≈—°…≥–‡≈◊Õ°µÕ∫
·≈–‡µ‘¡¢âÕ§«“¡

 à«π∑’Ë 2 ·∫∫ Õ∫∂“¡¥â“πæƒµ‘°√√¡ªØ‘∫—µ‘
µ“¡·ºπ°“√√ —°…“ ª√–°Õ∫¥â«¬¢âÕ§”∂“¡≈ —°…≥–‡≈◊Õ°
µÕ∫¡’ 4 µ—«‡≈◊Õ° ®”π«π 17 ¢âÕ§«“¡ ·≈–¢âÕ§”∂“¡
·∫∫‡ªî¥Õ’°®”π«π 1 ¢âÕ ¡’§à“§«“¡‡∑’Ë¬ß¢Õß‡§√◊ËÕß¡◊Õ
(Reliability) ‡∑à“°—∫ 0.80

 à«π∑’Ë 3 ·∫∫øÕ√å¡√«∫√«¡°“√¡“µ√«®µ“¡π—¥
·≈–º≈‡ ¡À–¢ÕßºŸâªÉ«¬°≈ÿà¡µ—«Õ¬à“ß»÷°…“

4.4.4.4.4. «‘∏’¥”‡π‘π°“√∑¥≈Õß·≈–‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈«‘∏’¥”‡π‘π°“√∑¥≈Õß·≈–‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈«‘∏’¥”‡π‘π°“√∑¥≈Õß·≈–‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈«‘∏’¥”‡π‘π°“√∑¥≈Õß·≈–‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈«‘∏’¥”‡π‘π°“√∑¥≈Õß·≈–‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈
ºŸâ«‘®—¬‰¥â¥”‡π‘π°“√®—¥°‘®°√√¡ ÿ¢»÷°…“„Àâ·°à

°≈ÿà¡∑¥≈Õß ¥—ß√“¬≈–‡Õ’¬¥¥—ßπ’È
 —ª¥“Àå·√° —ª¥“Àå·√° —ª¥“Àå·√° —ª¥“Àå·√° —ª¥“Àå·√° ‡°Á∫¢âÕ¡Ÿ≈¥â«¬·∫∫ Õ∫∂“¡°àÕπ

°“√∑¥≈Õß „π°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡‡ª√’¬∫‡∑’¬∫ °≈ÿà¡
∑¥≈Õß‰¥â√—∫°‘®°√√¡ ÿ¢»÷°…“∑’Ë‡πâπ°“√„Àâ°”≈—ß„®®“°ºŸâ«‘®—¬
Õ∏‘∫“¬ “∏‘µ°“√√—∫ª√–∑“π¬“ °“√¡“µ√«®µ“¡π—¥
°“√ªÑÕß°—π°“√·æ√à°√–®“¬‡™◊ÈÕ ·≈–°“√¥Ÿ·≈ ÿ¢¿“æ
π—¥À¡“¬√—∫¬“∑ÿ°Ê 2  —ª¥“Àå ·≈–ª√–‡¡‘πº≈°“√°‘π¬“
®“°´Õß¬“∑’Ë®—¥„Àâ„π·µà≈–«—π ·≈– ÿà¡µ√«® ’ â¡·¥ß
„πªí  “«–®“°°“√√—∫ª√–∑“π¬“√‘·ø¡ªî´‘π ·≈–°≈ÿà¡
‡ª√’¬∫‡∑’¬∫‰¥â√—∫°‘®°√√¡ ÿ¢»÷°…“µ“¡ª°µ‘¢Õß ∂“π
µ√«®‚√§ªÕ¥°√ÿß‡∑æœ

 —ª¥“Àå∑’Ë 2 —ª¥“Àå∑’Ë 2 —ª¥“Àå∑’Ë 2 —ª¥“Àå∑’Ë 2 —ª¥“Àå∑’Ë 2 ¥”‡π‘π°“√®—¥°‘®°√√¡ ÿ¢»÷°…“‡©æ“–
°≈ÿà¡∑¥≈Õß „πª√–‡¥Áπ°“√æ—≤π“§«“¡√Ÿâ§«“¡‡¢â“„®
‡√◊ËÕß«—≥‚√§ °“√ªØ‘∫—µ‘µπ °“√„Àâ°”≈—ß„®µπ‡Õß¢Õß
ºŸâªÉ«¬‡æ◊ËÕµàÕ ŸâÕ¥∑π°—∫°“√√—∫ª√–∑“π¬“„πª√‘¡“≥∑’Ë
¡“°„π°“√√—°…“«—≥‚√§ ‚¥¬„™â«‘¥’∑—»πåª√–°Õ∫°“√®—¥
°‘®°√√¡ „™â‡«≈“ 50 π“∑’

 —ª¥“Àå∑’Ë 4 —ª¥“Àå∑’Ë 4 —ª¥“Àå∑’Ë 4 —ª¥“Àå∑’Ë 4 —ª¥“Àå∑’Ë 4  ¥”‡π ‘π°“√®—¥°‘®°√√¡  ÿ¢»÷°…“‡ªìπ
°≈ÿà¡Ê ≈– 2-3 §π‡æ◊ËÕ·≈°‡ª≈’Ë¬πª√– ∫°“√≥å·≈–
·π–π”´÷Ëß°—π·≈–°—π¢ÕßºŸâªÉ«¬„π‡√◊ËÕß°“√√—∫ª√–∑“π¬“
µ≈Õ¥°“√√—°…“∑’Ëºà“π¡“ ªí≠À“·≈–Õÿª √√§„π√–À«à“ß
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 √ÿªº≈°“√«‘®—¬ √ÿªº≈°“√«‘®—¬ √ÿªº≈°“√«‘®—¬ √ÿªº≈°“√«‘®—¬ √ÿªº≈°“√«‘®—¬
®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¿“¬À≈—ß°“√∑¥≈Õß¡’®”π«π

ºŸâªÉ«¬∑’Ë‡¢â“√à«¡°‘®°√√¡§√∫ „π°≈ÿà¡∑¥≈Õß 49 §π „π
°≈ÿà¡‡ª√’¬∫‡∑’¬∫ 47 §π æ∫«à“

1. ¥â“π¢âÕ¡Ÿ≈§ÿ≥≈—°…≥–ª√–™“°√
°≈ÿà¡∑¥≈Õß¡’‡æ»™“¬√âÕ¬≈– 67.3 À≠‘ß√âÕ¬≈– 32.7

 à«π¡“°Õ“¬ÿ 15-29 ªï √âÕ¬≈– 51 ·µàßß“π¡’§√Õ∫§√—«
√âÕ¬≈– 57.1  à«π„À≠à¡’°“√»÷°…“„π√–¥—∫ª√–∂¡»÷°…“
√âÕ¬≈– 57.1 ∑”ß“π√—∫®â“ß∑—Ë«‰ª √âÕ¬≈– 49 ¡’√“¬‰¥â
ª√–¡“≥ 5,001-10,000 ∫“∑µàÕ‡¥◊Õπ ¡’ ¡“™‘°„π
§√Õ∫§√—«¡“°°«à“ 6 §π √âÕ¬≈– 36.7 ≈—°…≥–∑’Ëæ—°Õ“»—¬
‡ªìπ∫ â“π‡™à“À√◊Õ∫ â“π‡¥’Ë¬« √ âÕ¬≈– 59.2 ¿Ÿ¡‘≈”‡π“‡¥‘¡
‡ªìπ§π°√ÿß‡∑æœ √âÕ¬≈– 53.1

°≈ÿà¡‡ª√’¬∫‡∑’¬∫¡’‡æ»™“¬√âÕ¬≈– 68.1 À≠‘ß√âÕ¬≈–
31.9  à«π¡“°Õ“¬ÿ 30-44 ªï √âÕ¬≈– 46.8 ·µàßß“π¡’
§√Õ∫§√—« √âÕ¬≈– 59.6  à«π„À≠à¡’°“√»÷°…“„π√–¥—∫
ª√–∂¡»÷°…“ √âÕ¬≈– 63.9 ∑”ß“π√—∫®â“ß∑—Ë«‰ª √âÕ¬≈–
46.9 ¡’ ¡“™‘°„π§√Õ∫§√—« 3-5 §π √âÕ¬≈– 51.1
≈—°…≥–∑’Ëæ—°Õ“»—¬‡ªìπ∫â“π‡™à“À√◊Õ∫â“π‡¥’Ë¬« √âÕ¬≈– 53.2
¿Ÿ¡‘≈”‡π“‡¥‘¡‡ªìπ§π„π°√ÿß‡∑æœ √âÕ¬≈– 51.1 (µ“√“ß∑’Ë 1)

2. ¥â“πæƒµ‘°√√¡°“√ªØ‘∫—µ‘µ“¡·ºπ°“√√—°…“
æ∫«à“ °àÕπ°“√∑¥≈Õß∑—Èß Õß°≈ÿà¡ ‰¡à¡’§«“¡·µ°µà“ß°—π
¥â“π°“√ªØ‘∫—µ‘ (µ“√“ß∑’Ë 2) ¿“¬À≈—ß°“√∑¥≈Õß °≈ÿà¡
∑¥≈Õß¡’§à“‡©≈’Ë¬¢Õß°“√ªØ‘∫—µ‘µ—«¥’°«à“°àÕπ°“√∑¥≈Õß
·≈–¥’°«à“°≈ÿà¡‡ª√’¬∫‡∑’¬∫Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p value<0.001) (µ“√“ß∑’Ë 2-3)

3. ¥â“π¢âÕ¡Ÿ≈º≈‡ ¡À–‡ª≈’Ë¬π·ª≈ß æ∫«à“ „π
°≈ÿà¡∑¥≈Õß¡’º≈‡ ¡À–‡ª≈’Ë¬π·ª≈ß ‡¡◊ËÕ ‘Èπ ÿ¥√–¬–
‡¢â¡¢âπ¢Õß°“√√ —°…“ √ âÕ¬≈– 77   à«π°≈ ÿ à¡‡ª√ ’¬∫‡∑ ’¬∫
√âÕ¬≈– 61  (µ“√“ß∑’Ë 4)

√—°…“ ·≈–ºŸâ«‘®—¬ √ÿªª√–‡¥Áπ√à«¡°—∫ºŸâªÉ«¬·≈–‡πâπ°“√„Àâ
°”≈—ß„®„π°“√√—°…“

 —ª¥“Àå∑’Ë 6 —ª¥“Àå∑’Ë 6 —ª¥“Àå∑’Ë 6 —ª¥“Àå∑’Ë 6 —ª¥“Àå∑’Ë 6 ®—¥°‘®°√√¡°≈ÿà¡ Ê ≈– 2-3 §π‡ªìπ°“√
√–∫“¬§«“¡√Ÿâ ÷ °·≈–√“¬ß“π°“√ªØ‘∫— µ‘¢ÕßºŸâªÉ«¬
«—≥‚√§‡Õß∑ ’ Ë‰¥âªØ‘∫ —µ‘µ≈Õ¥ 6   —ª¥“Àå ‡æ ◊ ËÕ„ÀâºŸâªÉ«¬‰¥â
µ√–Àπ—°·≈–‡¢â“„®µπ‡Õß·≈–‰¥â√—∫øíß ‡¢â“„®ªí≠À“
Õÿª √√§ ¢Õß‡æ◊ËÕπºŸâªÉ«¬ ·≈–„Àâ°≈ÿà¡™à«¬°—πÀ“·π«∑“ß
·°â‰¢√à«¡°—π ºŸâ«‘®—¬ √ÿª‚πâ¡πâ“«®‘µ„®„ÀâºŸâªÉ«¬µ√–Àπ—°
∂÷ß§«“¡ ”§—≠„π°“√√—°…“·≈–®Ÿß„®„ÀâºŸâªÉ«¬¡’°”≈—ß„®∑’Ë
‡¢â¡·¢ÁßµàÕ‰ª

 —ª¥“Àå∑’Ë 8 —ª¥“Àå∑’Ë 8 —ª¥“Àå∑’Ë 8 —ª¥“Àå∑’Ë 8 —ª¥“Àå∑’Ë 8 ª√–‡¡‘πº≈‡¡◊ËÕ ‘Èπ ÿ¥√–¬–‡¢â¡¢âπ¢Õß
°“√√—°…“ µ√«®‡ ¡À– ·≈–‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈‡¡◊ËÕ ‘Èπ ÿ¥
°“√∑¥≈Õß ∑—Èß°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡‡ª√’¬∫‡∑’¬∫

5.5.5.5.5. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
À≈—ß°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ºŸâ«‘®—¬µ√«® Õ∫§«“¡

 ¡∫Ÿ√≥å·≈–§«“¡∂Ÿ°µâÕß ®“°π—Èπ≈ß√À— π”‰ª«‘‡§√“–Àå
∑“ß ∂‘µ‘¥â«¬‡§√◊ËÕß§Õ¡æ‘«‡µÕ√å ‚¥¬„™â‚ª√·°√¡§Õ¡-
æ‘«‡µÕ√å ”‡√Á®√Ÿª SPSS/PC+

 ∂ ‘µ‘∑ ’ Ë„™â„π°“√«‘®—¬¡’¥—ßπ ’ È
5.1 ¢âÕ¡Ÿ≈¥â“π§ÿ≥≈—°…≥–ª√–™“°√¢Õß°≈ÿà¡µ—«Õ¬à“ß

«‘‡§√“–Àå¥â«¬§à“√âÕ¬≈–
5.2 ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§–·ππ‡©≈’Ë¬

¿“¬„π°≈ÿà¡∑¥≈Õß ·≈–°≈ÿà¡‡ª√’¬∫‡∑’¬∫ √–À«à“ß°àÕπ
·≈–¿“¬À≈—ß°“√∑¥≈Õß¥â«¬ ∂‘µ‘ Paired sample t-test
·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§–·ππ‡©≈’Ë¬√–À«à“ß
°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡‡ª√’¬∫‡∑’¬∫°àÕπ∑¥≈Õß·≈–¿“¬À≈—ß
°“√∑¥≈Õß¥â«¬ ∂‘µ‘ Studentûs t-test
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µ“√“ß∑’Ë 1µ“√“ß∑’Ë 1µ“√“ß∑’Ë 1µ“√“ß∑’Ë 1µ“√“ß∑’Ë 1 ¢âÕ¡Ÿ≈§ÿ≥≈—°…≥–ª√–™“°√¢ÕßºŸâªÉ«¬«—≥‚√§‡ ¡À–æ∫‡™◊ÈÕ∑—Èß Õß°≈ÿà¡

¢âÕ¡Ÿ≈§ÿ≥≈—°…≥–ª√–™“°√¢âÕ¡Ÿ≈§ÿ≥≈—°…≥–ª√–™“°√¢âÕ¡Ÿ≈§ÿ≥≈—°…≥–ª√–™“°√¢âÕ¡Ÿ≈§ÿ≥≈—°…≥–ª√–™“°√¢âÕ¡Ÿ≈§ÿ≥≈—°…≥–ª√–™“°√       °≈ ÿ à¡∑¥≈Õß      °≈ ÿ à¡∑¥≈Õß      °≈ ÿ à¡∑¥≈Õß      °≈ ÿ à¡∑¥≈Õß      °≈ ÿ à¡∑¥≈Õß                 °≈ ÿ à¡‡ª√ ’¬∫‡∑ ’¬∫                °≈ ÿ à¡‡ª√ ’¬∫‡∑ ’¬∫                °≈ ÿ à¡‡ª√ ’¬∫‡∑ ’¬∫                °≈ ÿ à¡‡ª√ ’¬∫‡∑ ’¬∫                °≈ ÿ à¡‡ª√ ’¬∫‡∑ ’¬∫
       n = 49       n = 49       n = 49       n = 49       n = 49           √ âÕ¬≈–          √ âÕ¬≈–          √ âÕ¬≈–          √ âÕ¬≈–          √ âÕ¬≈– n = 47n = 47n = 47n = 47n = 47           √âÕ¬≈–          √âÕ¬≈–          √âÕ¬≈–          √âÕ¬≈–          √âÕ¬≈–

‡æ‡æ‡æ‡æ‡æ»»»»»
™“¬ 33 67.3 32 68.1
À≠‘ß 16 32.7 15 31.9

Õ“¬ÿ (ªï)Õ“¬ÿ (ªï)Õ“¬ÿ (ªï)Õ“¬ÿ (ªï)Õ“¬ÿ (ªï)
15 - 29 25 51.0 15 31.9
30 - 44 20 40.8 22 46.8
45 - 60 4 8.2 10 21.3

 ∂“π¿“æ ¡√  ∂“π¿“æ ¡√  ∂“π¿“æ ¡√  ∂“π¿“æ ¡√  ∂“π¿“æ ¡√ 
‚ ¥ 17 34.7 12 25.5
·µàßß“π 28 57.1 28 59.6
¡à“¬/À¬à“/·¬° 4 8.2 7 14.9

°“√»÷°…“°“√»÷°…“°“√»÷°…“°“√»÷°…“°“√»÷°…“
ª√–∂¡»÷°…“ 28 57.1 30 63.9
¡—∏¬¡»÷°…“ 13 26.6 11 23.4
ª«™./ª« . 6 12.2 5 10.6
ª√‘≠≠“µ√’ 2 4.1 1 2.1

Õ“™’æÀ≈—°Õ“™’æÀ≈—°Õ“™’æÀ≈—°Õ“™’æÀ≈—°Õ“™’æÀ≈—°
‰¡à¡’ß“π∑” 10 20.4 12 25.5
√—∫®â“ß∑—Ë«‰ª 24 49.0 22 46.9
æπ—°ß“π∫√‘…—∑ 9 18.4 9 19.1
Õ◊Ëπ Ê (π—°»÷°…“  ·¡à∫â“π) 6 12.2 4 8.5

√“¬‰¥â (∫“∑/‡¥◊Õπ)√“¬‰¥â (∫“∑/‡¥◊Õπ)√“¬‰¥â (∫“∑/‡¥◊Õπ)√“¬‰¥â (∫“∑/‡¥◊Õπ)√“¬‰¥â (∫“∑/‡¥◊Õπ)
‰¡à¡’√“¬‰¥â 14 28.6 15 31.9
< 5,000 10 20.4 15 31.9
5,000 - 10,000 20 40.8 15 31.9
> 10,001 5 10.2 2 4.3

®”π«π ¡“™‘°„π§√Õ∫§√—«®”π«π ¡“™‘°„π§√Õ∫§√—«®”π«π ¡“™‘°„π§√Õ∫§√—«®”π«π ¡“™‘°„π§√Õ∫§√—«®”π«π ¡“™‘°„π§√Õ∫§√—«
1 - 2 14 28.6 13 27.6
3 - 5 17 34.7 24 51.1
≥ 6 18 36.7 10 21.3

≈—°…≥–∑’Ëæ—°Õ“»—¬≈—°…≥–∑’Ëæ—°Õ“»—¬≈—°…≥–∑’Ëæ—°Õ“»—¬≈—°…≥–∑’Ëæ—°Õ“»—¬≈—°…≥–∑’Ëæ—°Õ“»—¬
∫â“π‡™à“/∫â“π‡¥’Ë¬« 29 59.2 25 53.2
ÀâÕß‡™à“/§Õπ‚¥¡‘‡π’¬¡ 14 28.6 13 27.7
∫â“π„π ≈—¡/™ÿ¡™π 3 6.1 5 10.6
Õ“§“√æ“≥‘™¬å 3 6.1 4 8.5

¿Ÿ¡‘≈”‡π“¿Ÿ¡‘≈”‡π“¿Ÿ¡‘≈”‡π“¿Ÿ¡‘≈”‡π“¿Ÿ¡‘≈”‡π“
°√ÿß‡∑æœ 26 53.1 24 51.1
µà“ß®—ßÀ«—¥ 23 46.9 23 48.9
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µ“√“ß∑’Ë 2µ“√“ß∑’Ë 2µ“√“ß∑’Ë 2µ“√“ß∑’Ë 2µ“√“ß∑’Ë 2 º≈°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬æƒµ‘°√√¡ªØ‘∫—µ‘µ“¡·ºπ°“√√—°…“¢ÕßºŸâªÉ«¬«—≥‚√§ °àÕπ·≈–À≈—ß∑¥≈Õß     √–À«à“ß
°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡‡ª√’¬∫‡∑’¬∫

       µ—«·ª√       µ—«·ª√       µ—«·ª√       µ—«·ª√       µ—«·ª√ nnnnn XXXXX S.D.S.D.S.D.S.D.S.D. t-valuet-valuet-valuet-valuet-value dfdfdfdfdf p-valuep-valuep-valuep-valuep-value

æƒµ‘°√√¡ªØ‘∫—µæƒµ‘°√√¡ªØ‘∫—µæƒµ‘°√√¡ªØ‘∫—µæƒµ‘°√√¡ªØ‘∫—µæƒµ‘°√√¡ªØ‘∫—µ‘µ“¡·ºπ°“√√—°…“‘µ“¡·ºπ°“√√—°…“‘µ“¡·ºπ°“√√—°…“‘µ“¡·ºπ°“√√—°…“‘µ“¡·ºπ°“√√—°…“
°àÕπ∑¥≈Õß

°≈ÿà¡∑¥≈Õß 49 55.49 0.37
0.38 94 .703

°≈ÿà¡‡ª√’¬∫‡∑’¬∫ 47 54.97 0.42
À≈—ß°“√∑¥≈Õß

°≈ÿà¡∑¥≈Õß 49 62.42 2.73
7.89 66 .001

°≈ÿà¡‡ª√’¬∫‡∑’¬∫ 47 55.27 5.60

µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3µ“√“ß∑’Ë 3 º≈°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬æƒµ‘°√√¡ªØ‘∫—µ‘µ“¡·ºπ°“√√—°…“¢ÕßºŸâªÉ«¬«—≥‚√§ ¿“¬„π°≈àÿ¡∑¥≈Õß·≈–°≈àÿ¡
‡ª√’¬∫‡∑’¬∫∑—Èß°àÕπ·≈–À≈—ß°“√∑¥≈Õß

       µ—«·ª√       µ—«·ª√       µ—«·ª√       µ—«·ª√       µ—«·ª√ nnnnn XXXXX S.D.S.D.S.D.S.D.S.D. t-valuet-valuet-valuet-valuet-value dfdfdfdfdf p-valuep-valuep-valuep-valuep-value

æƒæƒæƒæƒæƒµ‘°√√¡ªØ‘∫—µ‘µ“¡·ºπ°“√√—°…“µ‘°√√¡ªØ‘∫—µ‘µ“¡·ºπ°“√√—°…“µ‘°√√¡ªØ‘∫—µ‘µ“¡·ºπ°“√√—°…“µ‘°√√¡ªØ‘∫—µ‘µ“¡·ºπ°“√√—°…“µ‘°√√¡ªØ‘∫—µ‘µ“¡·ºπ°“√√—°…“
°≈àÿà¡∑¥≈Õß

°àÕπ∑¥≈Õß 49 55.49 6.30
8.04 48 .001

À≈—ß°“√∑¥≈Õß 49 62.42 2.73
°≈àÿ¡‡ª√’¬∫‡∑’¬∫

°àÕπ∑¥≈Õß 47 54.95 7.30
0.83 46 .410

À≈—ß°“√∑¥≈Õß 47 55.27 5.60
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µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4 ‡ª√’¬∫‡∑’¬∫°“√‡ª≈’Ë¬π·ª≈ßº≈‡ ¡À–‡¡◊ËÕ ‘Èπ ÿ¥°“√√—°…“„π√–¬–‡¢â¡¢âπ ∑—Èß°≈ÿà¡∑¥≈Õß·≈–°≈àÿ¡‡ª√’¬∫‡∑’¬∫

µ“√“ß∑’Ë 5µ“√“ß∑’Ë 5µ“√“ß∑’Ë 5µ“√“ß∑’Ë 5µ“√“ß∑’Ë 5 ‡ª√’¬∫‡∑’¬∫§«“¡√à«¡¡◊ÕªØ‘∫—µ‘µ“¡·ºπ°“√√—°…“¢ÕßºŸâªÉ«¬«—≥‚√§ ∑—Èß°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡‡ª√’¬∫‡∑’¬∫

°“√‡ª≈’Ë¬π·ª≈ßº≈‡ ¡À–‡¡◊ËÕ ‘Èπ ÿ¥°“√√—°…“°“√‡ª≈’Ë¬π·ª≈ßº≈‡ ¡À–‡¡◊ËÕ ‘Èπ ÿ¥°“√√—°…“°“√‡ª≈’Ë¬π·ª≈ßº≈‡ ¡À–‡¡◊ËÕ ‘Èπ ÿ¥°“√√—°…“°“√‡ª≈’Ë¬π·ª≈ßº≈‡ ¡À–‡¡◊ËÕ ‘Èπ ÿ¥°“√√—°…“°“√‡ª≈’Ë¬π·ª≈ßº≈‡ ¡À–‡¡◊ËÕ ‘Èπ ÿ¥°“√√—°…“
„π√–¬–‡¢â¡¢âπ„π√–¬–‡¢â¡¢âπ„π√–¬–‡¢â¡¢âπ„π√–¬–‡¢â¡¢âπ„π√–¬–‡¢â¡¢âπ

     ‡¡ ◊ ËÕ  ‘ Èπ  ÿ¥‡¥ ◊Õπ∑ ’ Ë 2     ‡¡ ◊ ËÕ  ‘ Èπ  ÿ¥‡¥ ◊Õπ∑ ’ Ë 2     ‡¡ ◊ ËÕ  ‘ Èπ  ÿ¥‡¥ ◊Õπ∑ ’ Ë 2     ‡¡ ◊ ËÕ  ‘ Èπ  ÿ¥‡¥ ◊Õπ∑ ’ Ë 2     ‡¡ ◊ ËÕ  ‘ Èπ  ÿ¥‡¥ ◊Õπ∑ ’ Ë 2         ‡¡ ◊ ËÕ  ‘ Èπ  ÿ¥‡¥ ◊Õπ∑ ’ Ë 3        ‡¡ ◊ ËÕ  ‘ Èπ  ÿ¥‡¥ ◊Õπ∑ ’ Ë 3        ‡¡ ◊ ËÕ  ‘ Èπ  ÿ¥‡¥ ◊Õπ∑ ’ Ë 3        ‡¡ ◊ ËÕ  ‘ Èπ  ÿ¥‡¥ ◊Õπ∑ ’ Ë 3        ‡¡ ◊ ËÕ  ‘ Èπ  ÿ¥‡¥ ◊Õπ∑ ’ Ë 3

®”π«π®”π«π®”π«π®”π«π®”π«π √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈– ®”π«π®”π«π®”π«π®”π«π®”π«π √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–

°≈ÿà¡∑¥≈Õß 53 41 77.3 45 84.9
°≈ÿà¡‡ª√’¬∫‡∑’¬∫ 60 37 61.6 41 68.3

                    °≈ÿà¡µ—«Õ¬à“ß                       ®”π«π                    °≈ÿà¡µ—«Õ¬à“ß                       ®”π«π                    °≈ÿà¡µ—«Õ¬à“ß                       ®”π«π                    °≈ÿà¡µ—«Õ¬à“ß                       ®”π«π                    °≈ÿà¡µ—«Õ¬à“ß                       ®”π«π

§«“¡√à«¡¡◊Õ„π°“√¡“µ√«®µ“¡π—¥§«“¡√à«¡¡◊Õ„π°“√¡“µ√«®µ“¡π—¥§«“¡√à«¡¡◊Õ„π°“√¡“µ√«®µ“¡π—¥§«“¡√à«¡¡◊Õ„π°“√¡“µ√«®µ“¡π—¥§«“¡√à«¡¡◊Õ„π°“√¡“µ√«®µ“¡π—¥
√–À«à“ß√—∫°“√√—°…“„π√–¬–‡¢â¡¢âπ√–À«à“ß√—∫°“√√—°…“„π√–¬–‡¢â¡¢âπ√–À«à“ß√—∫°“√√—°…“„π√–¬–‡¢â¡¢âπ√–À«à“ß√—∫°“√√—°…“„π√–¬–‡¢â¡¢âπ√–À«à“ß√—∫°“√√—°…“„π√–¬–‡¢â¡¢âπ

       ¡“µ√«®°àÕπÀ√◊Õµ√ß«—π ‡«≈“π—¥       ¡“µ√«®°àÕπÀ√◊Õµ√ß«—π ‡«≈“π—¥       ¡“µ√«®°àÕπÀ√◊Õµ√ß«—π ‡«≈“π—¥       ¡“µ√«®°àÕπÀ√◊Õµ√ß«—π ‡«≈“π—¥       ¡“µ√«®°àÕπÀ√◊Õµ√ß«—π ‡«≈“π—¥    ¡“µ√«®‰¡àµ√ß«—π ‡«≈“π—¥    ¡“µ√«®‰¡àµ√ß«—π ‡«≈“π—¥    ¡“µ√«®‰¡àµ√ß«—π ‡«≈“π—¥    ¡“µ√«®‰¡àµ√ß«—π ‡«≈“π—¥    ¡“µ√«®‰¡àµ√ß«—π ‡«≈“π—¥

®”π«π®”π«π®”π«π®”π«π®”π«π √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈– ®”π«π®”π«π®”π«π®”π«π®”π«π √âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–√âÕ¬≈–

°≈ÿà¡∑¥≈Õß 53 44 83.0 9 17.0
°≈ÿà¡‡ª√’¬∫‡∑’¬∫ 60 41 68.3 19 31.7

                    °≈ÿà¡µ—«Õ¬à“ß                       ®”π«π                    °≈ÿà¡µ—«Õ¬à“ß                       ®”π«π                    °≈ÿà¡µ—«Õ¬à“ß                       ®”π«π                    °≈ÿà¡µ—«Õ¬à“ß                       ®”π«π                    °≈ÿà¡µ—«Õ¬à“ß                       ®”π«π

Õ¿‘ª√“¬·≈– √ÿªº≈°“√«‘®—¬Õ¿‘ª√“¬·≈– √ÿªº≈°“√«‘®—¬Õ¿‘ª√“¬·≈– √ÿªº≈°“√«‘®—¬Õ¿‘ª√“¬·≈– √ÿªº≈°“√«‘®—¬Õ¿‘ª√“¬·≈– √ÿªº≈°“√«‘®—¬
¢—ÈπµÕπ°“√√—°…“ºŸâªÉ«¬«—≥‚√§ªÕ¥∑’Ë‡ ¡À–æ∫‡™◊ÈÕ

™à«ß√–¬–‡«≈“∑’Ë ”§—≠∑’Ë ÿ¥§◊Õ™à«ß·√°¢Õß°“√√—°…“
‡æ√“–‡ªìπ™à«ß‡«≈“∑’Ë ‰¥â√—∫¬“‡¢â¡¢âπ‡µÁ¡∑’Ë  ‡æ◊ËÕ
°«“¥≈ â“ß∑”≈“¬‡™ ◊ ÈÕ«—≥‚√§„π√ à“ß°“¬ºŸâªÉ«¬‚¥¬‡√ Á« °“√
¢“¥·≈–À¬ÿ¥¬“ °“√‰¡à¡“µ√«®√—∫¬“µ“¡π—¥¢ÕßºŸâªÉ«¬®–
‡ªìπ°“√‡æ‘Ë¡‚Õ°“ ·≈–ªí®®—¬¥◊ÈÕ¬“¢Õß‡™◊ÈÕ«—≥‚√§ °“√
®—¥°‘®°√√¡ ÿ¢»÷°…“Õ¬à“ß ¡Ë”‡ ¡Õ·≈–µàÕ‡π◊ËÕß‡ªìπÕ’°«‘∏’
°“√Àπ÷Ëß∑’Ë®–∑”„ÀâºŸâªÉ«¬‡¢â“„®·≈–®¥®”¢—ÈπµÕπ°“√ªØ‘∫—µ‘
µπ√–À«à“ß√—∫°“√√—°…“8 „Àâ “¡“√∂¡’æƒµ‘°√√¡  ÿ¢¿“æ
‰¥âÕ¬à“ß∂Ÿ°µâÕß ≈¥°“√·æ√à°√–®“¬‡™◊ÈÕ·≈–≈¥ªí®®—¬

  àß‡ √ ‘¡µàÕ°“√¥ ◊ ÈÕ¬“¢Õß‡™ ◊ ÈÕ«—≥‚√§9 º≈°“√»÷°…“§√ — Èßπ ’ È
· ¥ß„Àâ‡ÀÁπ«à“ °“√®—¥°‘®°√√¡ ÿ¢»÷°…“Õ¬à“ß‡¢â¡¢âπ·≈–
µàÕ‡π◊ËÕß  “¡“√∂æ—≤π“æƒµ‘°√√¡§«“¡√à«¡¡◊ÕªØ‘∫—µ‘
µ“¡·ºπ°“√√—°…“¢ÕßºŸâªÉ«¬«—≥‚√§ (Patientûs adherence)
„π√–¬–‡¢â¡¢âπ¢ÕßºŸâªÉ«¬„π°≈ÿà¡∑¥≈Õß‰¥â√âÕ¬≈– 83 „π
¢≥–∑’Ë°≈ÿà¡‡ª√’¬∫‡∑’¬∫¬÷¥µ‘¥°—∫°“√√—°…“‡æ’¬ß √âÕ¬≈– 68
(µ“√“ß∑’Ë 5)

°“√‡ª≈ ’ Ë¬π·ª≈ß¢Õßº≈‡ ¡À–‡¡ ◊ ËÕ  ‘ Èπ  ÿ¥‡¥ ◊Õπ∑ ’ Ë 2
¢Õß°“√√—°…“ æ∫«à“ „π°≈ÿà¡∑¥≈Õß¡’º≈‡ ¡À–‡ª≈’Ë¬π
·ª≈ß√âÕ¬≈– 77 „π°≈ÿà¡‡ª√’¬∫‡∑’¬∫√âÕ¬≈– 61 ·≈–‡¡◊ËÕ
¢¬“¬‡«≈“√–¬–‡¢â¡¢âπ„πºŸâªÉ«¬∫“ß√“¬®π§√∫ 3 ‡¥◊Õπ
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æ∫«à“º≈‡ ¡À–‡ª≈’Ë¬π·ª≈ß„π°≈ÿà¡∑¥≈Õß√âÕ¬≈– 85
·≈–√âÕ¬≈– 68 „π°≈ÿà¡‡ª√’¬∫‡∑’¬∫

°“√¬Õ¡√—∫·≈–¬÷¥µ‘¥°—∫°“√√—°…“Õ¬à“ß§√∫∂â«π
¢ÕßºŸâªÉ«¬«—≥‚√§„π√–¬–·æ√à°√–®“¬‡™◊ÈÕ ∂◊Õ‡ªìπÀ—«„®
 ”§—≠„π°“√¥”‡π‘πß“π§«∫§ÿ¡«—≥‚√§·≈–°“√‡ª≈’Ë¬π
·ª≈ß¢Õßº≈‡ ¡À–‡¡◊ËÕ ‘Èπ ÿ¥√–¬–‡¢â¡¢âπ ‡ªìπµ—«∫àß™’È∂÷ß
§«“¡ ”‡√Á®¢—Èπµâπ„π°“√√—°…“·≈–§«∫§ÿ¡ªÑÕß°—π«—≥‚√§

°‘®°√√¡  ÿ¢»÷°…“∑ ’ Ë‡π âπ°“√„Àâ°”≈ —ß„®‡æ ◊ ËÕ‡ √ ‘¡·≈–
 √â“ßæ≈—ß°“¬„®„ÀâºŸâªÉ«¬µàÕ Ÿâ°—∫«—≥‚√§ „Àâ “¡“√∂ªØ‘∫—µ‘
µ“¡·ºπ°“√√ —°…“„π√–¬–‡¢â¡¢âπ ´÷ËßµâÕß√ —∫ª√–∑“π¬“
∑ÿ°«—π „πª√‘¡“≥∑’Ë¡“° ·≈–¡’º≈¢â“ß‡§’¬ß‡°‘¥¢÷Èπ‰¥â∫àÕ¬π—Èπ10

∂◊Õ‡ªìπ¡“µ√°“√‡ √‘¡°“√√—°…“·≈–‡ªìπ«‘∏’°“√∑’Ë®”‡ªìπ
Õ¬à“ß¬‘Ëß∑ ’ ËºŸâªÉ«¬®–µâÕß¡’§«“¡‡¢â“„® ‡°‘¥§«“¡µ√–Àπ —°√ Ÿ â
Àà«ß„¬ ·≈– π„®„π¿“«– ÿ¢¿“æ√à“ß°“¬¢Õßµπ„π¢≥–π—Èπ
ºŸâ„Àâ∫√‘°“√∑“ß¥â“π°“√√—°…“æ¬“∫“≈∑’Ë‡¢â“„® ¿“æ®‘µ„®
√à“ß°“¬¢ÕßºŸâªÉ«¬ ‡Õ◊ÈÕÕ“∑√·≈–√—∫øíßªí≠À“ √à«¡°—π§âπ
§‘¥À“·π«∑“ß∑ ’ Ë‡À¡“– ¡·°âªí≠À“∑ ’ Ë‡°‘¥¢÷Èπ√–À«à“ß√ —°…“
«—≥‚√§π—Èπ ®– “¡“√∂™à«¬ àß‡ √‘¡æƒµ‘°√√¡°“√ªØ‘∫—µ‘
µ“¡·ºπ°“√√—°…“¢ÕßºŸâªÉ«¬‰¥â‡ªìπÕ¬à“ß¥’

®“°º≈°“√»÷°…“¢â“ßµâπ °“√®—¥°‘®°√√¡ ÿ¢»÷°…“∑’Ë
‡πâπ°“√„Àâ°”≈—ß„®‡ªìπÕ’°°≈«‘∏’Àπ÷Ëß∑’ËºŸâ„Àâ∫√‘°“√ “¡“√∂
π”‰ªª√–¬ÿ°µå„™â„π ∂“π∫√‘°“√∑’Ë„Àâ°“√√—°…“ºŸâªÉ«¬«—≥‚√§
‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πæ◊Èπ∑’Ë‡¢µ‡¡◊Õß„À≠à ‡™àπ °√ÿß‡∑æ
¡À“π§√11 „ÀâºŸâªÉ«¬ “¡“√∂¡’æƒµ‘°√√¡°“√ªØ‘∫—µ‘µ“¡
·ºπ°“√√ —°…“‰¥âÕ¬à“ß∂ Ÿ°µâÕß§√∫∂ â«π ‡æ ◊ ËÕ≈¥°“√µ‘¥µàÕ
·æ√à°√–®“¬‡™◊ÈÕ«—≥‚√§ Ÿà™ÿ¡™π  —ß§¡ ·≈–≈¥ªí≠À“°“√
¥◊ÈÕ¬“¢Õß‡™◊ÈÕ«—≥‚√§

°‘µµ‘°√√¡ª√–°“»°‘µµ‘°√√¡ª√–°“»°‘µµ‘°√√¡ª√–°“»°‘µµ‘°√√¡ª√–°“»°‘µµ‘°√√¡ª√–°“»
√“¬ß“π°“√«‘®—¬©∫—∫π’È ”‡√Á®≈ß‰¥â¥â«¬§«“¡™à«¬‡À≈◊Õ

Õ¬à“ß¥’¬‘Ëß¢Õß √Õß»“ µ√“®“√¬å ¥√.ª√–¿“‡æÁ≠  ÿ«√√≥
¿“§«‘™“ ÿ¢»÷°…“·≈–æƒµ‘°√√¡»“ µ√å §≥– “∏“√≥ ÿ¢
»“ µ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈ π“¬·æ∑¬å¿“ °√ Õ—§√‡ «’

ºŸâÕ”π«¬°“√°Õß«—≥‚√§ ´÷Ëß„Àâ§”·π–π”·≈–„Àâ¢âÕ§‘¥‡ÀÁπ
·≈– π—∫ πÿπ„π°“√»÷°…“π’È¡“‚¥¬µ≈Õ¥ ºŸâ«‘®—¬
¢Õ¢Õ∫æ√–§ÿ≥‡ªìπÕ¬à“ß Ÿß‰«â ≥ ‚Õ°“ π’È

¢Õ¢Õ∫æ√–§ÿ≥ ·æ∑¬åÀ≠‘ß»√’ª√–æ“ ‡πµ√π‘¬¡
À—«Àπâ“°≈ÿà¡ß“π√—ß ’√—°…“ π“ß ÿπ—π∑å ≥  ß¢≈“ À—«Àπâ“
°≈ÿà¡ß“π√–∫“¥«‘∑¬“ π“ß ÿ¿√  ÿ¢‡æ πå À—«Àπâ“ß“π
æ¬“∫“≈  ∂“πµ√«®‚√§ªÕ¥°√ÿß‡∑æœ ∑’Ë‰¥â„Àâ§”·π–π”
·≈–„Àâ§«“¡™à«¬‡À≈◊Õµ≈Õ¥¡“ ·≈–¢Õ¢Õ∫§ÿ≥ºŸâªÉ«¬
«—≥‚√§∑ ÿ°∑ à“π∑ ’ Ë„Àâ§«“¡√ à«¡¡ ◊Õµ≈Õ¥°“√®—¥°‘®°√√¡°“√
»÷°…“∑”„Àâ°“√«‘®—¬§√—Èßπ’È‡ √Á® ¡∫Ÿ√≥å≈ß¥â«¬¥’

‡Õ° “√Õâ“ßÕ‘ß‡Õ° “√Õâ“ßÕ‘ß‡Õ° “√Õâ“ßÕ‘ß‡Õ° “√Õâ“ßÕ‘ß‡Õ° “√Õâ“ßÕ‘ß
1. °√–∑√«ß “∏“√≥ ÿ¢. ·π«∑“ß°“√¥”‡π‘πß“π§«∫§ÿ¡«—≥‚√§

·Ààß™“µ‘.  æ‘¡æå§√—Èß∑’Ë 2.  °√–∑√«ß “∏“√≥ ÿ¢.  °√ÿß‡∑æœ:
‚√ßæ‘¡æå™ÿ¡πÿ¡ À°√≥å°“√‡°…µ√·Ààßª√–‡∑»‰∑¬ 2541.

2. Vallop Payanandana et. al., Battle Against TB, National
Tuberculosis Program Thailand, 1999. Tuberculosis
Division, Department of Communicable Disease Control,
Ministry of Public Health 1999.

3. «—≈≈¿ ª“¬–π—π∑πå.  «—π«—≥‚√§‚≈° (World TB Day) ·≈–
Àπ ÷ Ëß»µ«√√…¢Õß°“√§âπæ∫‡™ ◊ ÈÕ«—≥‚√§. Õâ“ß„π®ÿ≈ “√ °√¡
§«∫§ÿ¡‚√§µ‘¥µàÕ ç°â“«∑—π‚√§µ‘¥µàÕé 2542.

4. World Health Organization. 2nd Review of the National
Tuberculosis Program in Thailand, 10-23 July 1999.
WHO/CDS/TB/99.273, Geneva: 1999.

5. °Õß«—≥‚√§ °√¡§«∫§ÿ¡‚√§µ‘¥µàÕ °√–∑√«ß “∏“√≥ ÿ¢.
·π«ªØ‘∫—µ‘‡æ◊ËÕ πÕßπ‚¬∫“¬ “∏“√≥ ÿ¢„π°“√§«∫§ÿ¡«—≥‚√§
µ“¡·π«∑“ß„À¡à¢Õßª√–‡∑»‰∑¬·≈–∫∑∫“∑Àπâ“∑’Ë¢Õß
Àπà«¬ß“π·≈–∫ÿ§≈“°√∑’Ë‡°’Ë¬«¢âÕß„π√–¥—∫‡¢µ·≈–®—ßÀ«—¥.
°√ÿß‡∑æœ: ‚√ßæ‘¡æå™ÿ¡πÿ¡ À°√≥å°“√‡°…µ√·Ààßª√–‡∑»‰∑¬
2541.

6. °Õß«—≥‚√§ °√¡§«∫§ÿ¡‚√§µ‘¥µàÕ. √“¬ß“πª√–®”ªïß∫ª√–¡“≥
2540. °√ÿß‡∑æœ: ‚√ßæ‘¡æå™ÿ¡πÿ¡ À°√≥å°“√‡°…µ√·Ààß
ª√–‡∑»‰∑¬ 2541.
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2541. °√ÿß‡∑æœ: ‚√ßæ‘¡æå™ÿ¡πÿ¡ À°√≥å°“√‡°…µ√·Ààß
ª√–‡∑»‰∑¬ 2541.

8. Petty, Thomas L. Educational and Behavioral Approaches
to the Prevention and Control of Lung Disease., cited the
Pulmonary Rehabilitation 1998: 2085-2093.

9. °Õß«—≥‚√§ °√¡§«∫§ÿ¡‚√§µ‘¥µàÕ °√–∑√«ß “∏“√≥ ÿ¢.
·π«∑“ß°“√„Àâ§”·π–π”‡√◊ËÕß«—≥‚√§  ”À√—∫ºŸâ„Àâ∫√‘°“√
ª√÷°…“¥â“π ÿ¢¿“æ. °Õß«—≥‚√§, ‚√ßæ‘¡æå™ÿ¡πÿ¡ À°√≥å
°“√‡°…µ√·Ààßª√–‡∑»‰∑¬. ‰¡à√–∫ÿªï∑’Ëæ‘¡æå.

10. ¥«ß®—π∑√å √—µπ¡“≈—¬. °“√„™â¬“·≈–°“√¢“¥¬“¢ÕßºŸâªÉ«¬
«—≥‚√§√—°…“¥â«¬√–∫∫¬“√–¬– —Èπ 4 ®—ßÀ«—¥„π§«“¡√—∫º‘¥™Õ∫
¢Õß»Ÿπ¬å«—≥‚√§‡¢µ 5 π§√√“™ ’¡“. «“√ “√«—≥‚√§·≈–‚√§
∑√«ßÕ° 2540: 18;103-120.

11. World Health Organization. The Stop TB Initiative,
Country Profiles.  (Tuberculosis and Sustainable Deve-
lopment).  WHO/CDS/STB/2000.3
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√“¬ß“π°‘®°√√¡ª√–®”ªï 2545√“¬ß“π°‘®°√√¡ª√–®”ªï 2545√“¬ß“π°‘®°√√¡ª√–®”ªï 2545√“¬ß“π°‘®°√√¡ª√–®”ªï 2545√“¬ß“π°‘®°√√¡ª√–®”ªï 2545
 ¡“§¡ª√“∫«—≥‚√§·Ààßª√–‡∑»‰∑¬„πæ√–∫√¡√“™Ÿª∂—¡¿å ¡“§¡ª√“∫«—≥‚√§·Ààßª√–‡∑»‰∑¬„πæ√–∫√¡√“™Ÿª∂—¡¿å ¡“§¡ª√“∫«—≥‚√§·Ààßª√–‡∑»‰∑¬„πæ√–∫√¡√“™Ÿª∂—¡¿å ¡“§¡ª√“∫«—≥‚√§·Ààßª√–‡∑»‰∑¬„πæ√–∫√¡√“™Ÿª∂—¡¿å ¡“§¡ª√“∫«—≥‚√§·Ààßª√–‡∑»‰∑¬„πæ√–∫√¡√“™Ÿª∂—¡¿å

 ”π—°ß“π°≈“ß ”π—°ß“π°≈“ß ”π—°ß“π°≈“ß ”π—°ß“π°≈“ß ”π—°ß“π°≈“ß  ¡’Àπâ“∑’Ë¥”‡π‘πß“π¥â“π∫√‘À“√∑—Ë«‰ª¢Õß ¡“§¡œ ´÷Ëß‰¥â·°àß“π∏ÿ√°“√, ß“πÀ“∑ÿπ, ß“π —ß§¡-
 —ß‡§√“–Àå·≈–ß“πÕ◊ËπÊ ∑’Ë‰¥â√—∫¡Õ∫À¡“¬®“°§≥–°√√¡°“√∫√‘À“√

ß“π∏ÿ√°“√ :ß“π∏ÿ√°“√ :ß“π∏ÿ√°“√ :ß“π∏ÿ√°“√ :ß“π∏ÿ√°“√ :
- ¡’Àπ—ß ◊Õ‡¢â“ 876 ©∫—∫
- ¡’Àπ—ß ◊ÕÕÕ° 6,817 ©∫—∫
- µ‘¥µàÕµà“ßª√–‡∑»‚¥¬¥”‡π ‘π°“√·≈°‡ª≈ ’ Ë¬π¥«ßµ√“ºπ ÷°µàÕµâ“π«—≥‚√§°—∫ ¡“§¡ª√“∫«—≥‚√§„πµà“ßª√–‡∑»

∑’Ë‡ªìπ ¡“™‘°¢Õß À¿“æµàÕµâ“π«—≥‚√§·≈–‚√§ªÕ¥√–À«à“ßª√–‡∑»·≈–‰¥â¡’Õß§å°√‡Õ°™π·≈–Àπà«¬ß“πÕ◊Ëπ„Àâ§«“¡
 π„®¥«ßµ√“ºπ÷°œ ¢Õßª√–‡∑»‰∑¬¡“°®÷ß‰¥â àß¥«ßµ√“¢Õßµπ¡“·≈°‡ª≈’Ë¬π·≈– —Ëß´◊ÈÕ‡ªìπª√–®”∑ÿ°ªï

ß“πÀ“∑ ÿπß“πÀ“∑ ÿπß“πÀ“∑ ÿπß“πÀ“∑ ÿπß“πÀ“∑ ÿπ
°“√®—¥æ‘¡æå¥«ßµ√“ºπ÷°µàÕµâ“π«—≥‚√§ª√–®”ªï 2546 ‰¥â„™â¿“æ™ÿ¥ çª≈“∑–‡≈ «¬ß“¡¢Õß‰∑¬é ‚¥¬‰¥â√—∫§«“¡

‡Õ◊ÈÕ‡øóôÕ®“° °Õß àß‡ √‘¡°“√ª√–¡ß °√¡ª√–¡ß ‚¥¬¡’§”¢«—≠«à“ ç§âπÀ“ ¥Ÿ·≈ À¬ÿ¥·æ√à«—≥‚√§é „π°“√®—¥æ‘¡æå‰¥â
¥”‡π‘π°“√®—¥æ‘¡æå®”π«π∑—Èß ‘Èπ 145,000 ·ºàπ ®”Àπà“¬√“§“·ºàπ≈– 10.00 ∫“∑ ‚¥¬®–π”√“¬‰¥â®“°°“√®”Àπà“¬
¥«ßµ√“ºπ÷°‰ª‡ªìπ∑ÿπ„π°“√¥”‡π‘πß“π√≥√ß§åµàÕµâ“π«—≥‚√§·≈– ß‡§√“–ÀåºŸâªÉ«¬«—≥‚√§∑’Ë¬“°®πµàÕ‰ª

π“¬°°√√¡°“√∫√‘À“√‰¥â¡Õ∫À¡“¬„Àâ‡≈¢“πÿ°“√°√√¡°“√∫√‘À“√·∂≈ß‡√◊ËÕß°“√®—¥π‘∑√√»°“√ —ª¥“ÀåµàÕµâ“π«—≥‚√§
ª√–®”ªï 2545

ß“ππ‘∑√√»°“√ —ª¥“ÀåµàÕµâ“π«—≥‚√§ª√–®”ªï 2545 π“¬·æ∑¬å∑«’»—°¥‘Ï  ∫”√ÿßµ√–°Ÿ≈ ‡≈¢“πÿ°“√°√√¡°“√∫√‘À“√
‰¥â·∂≈ß ¥—ßπ’È

 ¡“§¡ª√“∫«—≥‚√§œ √ à«¡°—∫°√–∑√«ß “∏“√≥  ÿ¢·≈– ”π —°Õπ“¡—¬ °√ ÿß‡∑æ¡À“π§√ ®—¥ß“π  —ª¥“ÀåµàÕµâ“π
«—≥‚√§‡ªìπª√–®”∑ÿ°ªï ‚¥¬„πªïπ’Èª√–∏“πÕ”π«¬°“√¥”‡π‘πß“π‰¥â·°à π“¬·æ∑¬åπ—¥¥“  »√’¬“¿—¬ π“¬°°√√¡°“√
∫√‘À“√  ¡“§¡ª√“∫«—≥‚√§œ ‡ªìπª√–∏“π‚¥¬‰¥â®—¥ß“π√–À«à“ß«—π∑’Ë 21 - 27  ‘ßÀ“§¡ 2545 ≥ »Ÿπ¬å°“√§â“øî«‡®Õ√å-
æ“√å§ ∫“ß·§ ‚¥¬¡’ œæ≥œ æ≈Õ“°“»µ√’°”∏π  ‘π∏«“ππ∑å „Àâ‡°’¬√µ‘‡ªìπª√–∏“π„πæ‘∏’‡ªî¥ß“ππ‘∑√√»°“√ —ª¥“Àå
µàÕµâ“π«—≥‚√§
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°‘®°√√¡„π√–À«à“ßß“ππ‘∑√√»°“√¡’¥—ßπ’È°‘®°√√¡„π√–À«à“ßß“ππ‘∑√√»°“√¡’¥—ßπ’È°‘®°√√¡„π√–À«à“ßß“ππ‘∑√√»°“√¡’¥—ßπ’È°‘®°√√¡„π√–À«à“ßß“ππ‘∑√√»°“√¡’¥—ßπ’È°‘®°√√¡„π√–À«à“ßß“ππ‘∑√√»°“√¡’¥—ßπ’È
1) π ‘∑√√»°“√‡°’Ë¬«°—∫§«“¡√ Ÿ â·≈–°“√„Àâ  ÿ¢»÷°…“‡√◊ ËÕß«—≥‚√§ ‚¥¬®—¥π ‘∑√√»°“√„π√ Ÿª¢Õß‚ª ‡µÕ√ å, ª√–«—µ‘

°“√§âπæ∫, «‘∏’°“√√—°…“«—≥‚√§·≈–°“√ªÑÕß°—π, ¿“æ¥«ßµ√“ºπ÷°µàÕµâ“π«—≥‚√§∑—Èß¢Õß„πª√–‡∑»·≈–µà“ßª√–‡∑»
πÕ°®“°π’È¬—ß¡’°“√· ¥ßÕÿª°√≥åµà“ß Ê Õ—π‰¥â·°à ™‘ÈπªÕ¥¥Õß, ‚¡‡¥≈ªÕ¥, °≈âÕß®ÿ≈∑√√»πå ·≈–·ºàπ ‰≈¥å‡™◊ÈÕ«—≥‚√§,
¢«¥‡æ“–‡™◊ÈÕ, øî≈å¡‡Õ°´‡√¬å µ≈Õ¥®πµ—«Õ¬à“ß¬“√—°…“«—≥‚√§„πªí®®ÿ∫—π ‚¥¬„πªïπ’È¡’ºŸâ‡¢â“™¡π‘∑√√»°“√‡ªìπ®”π«π
ª√–¡“≥ 3,800 §π

2) ∫√‘°“√µà“ß Ê ‚¥¬‰¡à§‘¥¡Ÿ≈§à“ ≥ ∫√‘‡«≥∑’Ë®—¥π‘∑√√»°“√‰¥â·°à ∫√‘°“√µ√«® ¡√√∂¿“æªÕ¥´÷Ëß¡’ºŸâ π„®
‡¢â“√ —∫∫√ ‘°“√∑ — Èß  ‘ Èπ 520 √“¬ ·≈–∫√ ‘°“√‡Õ°´‡√¬åøî≈ å¡‡≈ Á°‡æ ◊ ËÕ§âπÀ“ºŸâªÉ«¬«—≥‚√§´÷Ëß¡’ºŸâ π„®‡¢â“√ —∫°“√‡Õ°´‡√¬å∑ — Èß  ‘ Èπ
315 √“¬ °“√®—¥∫√‘°“√‡Õ°´‡√¬åøî≈å¡‡≈Á°¥—ß°≈à“«‡ªìπ°“√√à«¡¡◊Õ¢Õß 3 Àπà«¬ß“π§◊Õ  ¡“§¡ª√“∫«—≥‚√§œ, °Õß«—≥‚√§
°√¡§«∫§ÿ¡‚√§ °√–∑√«ß “∏“√≥ ÿ¢ ·≈– ”π—°Õπ“¡—¬ °√ÿß‡∑æ¡À“π§√ ‚¥¬®—¥√∂‡Õ°´‡√¬å‡§≈◊ËÕπ∑’Ë ≈—∫°—π
‰ª„Àâ∫√‘°“√ ≥ ∫√‘‡«≥®—¥π‘∑√√»°“√

3) ∫√‘°“√µ√«®æ‘‡»…·°àª√–™“™π∑—Ë«‰ª√–À«à“ß —ª¥“ÀåµàÕµâ“π«—≥‚√§‰¥â·°à ‡Õ°´‡√¬åªÕ¥‚¥¬‰¡à§‘¥¡Ÿ≈§à“
µ“¡»Ÿπ¬å∫√‘°“√ “∏“√≥ ÿ¢¢Õß°√ÿß‡∑æ¡À“π§√, °Õß«—≥‚√§ ·≈–‚√ßæ¬“∫“≈‚√§ªÕ¥°√ÿß‡∑æ

ß“π∑“ß¥â“π«‘™“°“√ :ß“π∑“ß¥â“π«‘™“°“√ :ß“π∑“ß¥â“π«‘™“°“√ :ß“π∑“ß¥â“π«‘™“°“√ :ß“π∑“ß¥â“π«‘™“°“√ :      π“¬·æ∑¬å∫—≠≠—µ‘  ª√‘™≠“ππ∑å  ª√–∏“π°√√¡°“√°≈“ß°‘µ‘¡»—°¥‘Ï ‰¥â·∂≈ßµàÕ∑’Ëª√–™ÿ¡
¥—ßπ’È

1) ®—¥æ‘¡æå«“√ “√«—≥‚√§·≈–‚√§∑√«ßÕ° ‰¥âµ’æ‘¡æå‡√◊ËÕß∑“ß«‘™“°“√‚√§ªÕ¥‡º¬·æ√àµ‘¥µàÕ°—π‡ªìπªï∑’Ë 23
2) ®—¥ª√–™ÿ¡«‘™“°“√«—≥‚√§·≈–‚√§√–∫∫°“√À“¬„®√–¥—∫™“µ‘ §√—Èß∑’Ë 5 ¢÷Èπ„π√–À«à“ß«—π∑’Ë 16 - 18 °√°Æ“§¡

2545 ≥ ‚√ß·√¡‡´Áπ®Ÿ√’Ë æ“√å§ ‚¥¬°√–∑√«ß “∏“√≥ ÿ¢ °√ÿß‡∑æ¡À“π§√ ·≈– ¡“§¡Õÿ√‡«™™å·Ààßª√–‡∑»‰∑¬
√ à«¡‡ªìπ‡®â“¿“æ ‚¥¬¡’ºŸâ‡¢â“√ à«¡ª√–™ÿ¡∑ — Èß  ‘ Èπ 326 §π ·≈–„π°“√ª√–™ÿ¡π ’ È‰¥â√ —∫°“√ π —∫ π ÿπ®“° ∂“∫ —π«‘®—¬«—≥‚√§
 ¡“§¡ª√“∫«—≥‚√§·Ààßª√–‡∑»≠’ËªÿÉπ  π—∫ πÿπ‡ß‘π‡ªìπ®”π«π 15,000 US$ ·≈–Õ’° 6,000 US$ ‡æ◊ËÕ®—¥ª√–™ÿ¡
‡π◊ËÕß„π‚Õ°“ §√∫√Õ∫ 40 ªï ¢Õß ∂“∫—π„π«—π∑’Ë 18 °√°Æ“§¡ 2545 ¥â«¬

3) ®—¥Õ∫√¡√–¬– —Èπ‡√◊ËÕß«—≥‚√§ §√—Èß∑’Ë 17 „π√–À«à“ß«—π∑’Ë 18 - 20 ∏—π«“§¡ 2545 ‚¥¬¡’ºŸâ‡¢â“√à«¡ª√–™ÿ¡
∑—Èß ‘Èπ 105 §π ´÷Ëß„π°“√ª√–™ÿ¡§√—Èßπ’È¡’ºŸâ ¡—§√‡¢â“√à«¡ª√–™ÿ¡‡ªìπ®”π«π¡“°·≈–¡’ºŸâ‡ πÕ„Àâ®—¥ªï≈– 2 §√—Èß

ß“π¢Õß‚√ßæ¬“∫“≈‚√§ªÕ¥°√ÿß‡∑æß“π¢Õß‚√ßæ¬“∫“≈‚√§ªÕ¥°√ÿß‡∑æß“π¢Õß‚√ßæ¬“∫“≈‚√§ªÕ¥°√ÿß‡∑æß“π¢Õß‚√ßæ¬“∫“≈‚√§ªÕ¥°√ÿß‡∑æß“π¢Õß‚√ßæ¬“∫“≈‚√§ªÕ¥°√ÿß‡∑æ
»“ µ√“®“√¬åπ“¬·æ∑¬å ÿ™—¬ ‡®√‘≠√—µπ°ÿ≈  ºŸâÕ”π«¬°“√‚√ßæ¬“∫“≈‚√§ªÕ¥°√ÿß‡∑æ √“¬ß“π°“√√—°…“æ¬“∫“≈

‚√§ªÕ¥°√ÿß‡∑æµ—Èß·µà‡¥◊Õπ ∏—π«“§¡ 2544 ∂÷ß‡¥◊Õπ æƒ»®‘°“¬π 2545 ¥—ßπ’È

1) ·ºπ°µ√«®√—°…“ºŸâªÉ«¬πÕ°
1.1 ºŸâªÉ«¬„À¡à‡ªìπ«—≥‚√§ 364 √“¬
1.2 ºŸâªÉ«¬‡°à“‡ªìπ«—≥‚√§°—∫°“√µ√«®√—°…“ 1,814 √“¬
1.3 ºŸâªÉ«¬„À¡à‚√§ªÕ¥™π‘¥Õ◊Ëπ 2,636 §√—Èß
1.4 ºŸâªÉ«¬‡°à“√—∫°“√µ√«®√—°…“¥â«¬‚√§Õ◊Ëπ 5,210 §√—Èß
1.5 „Àâ ÿ¢»÷°…“‡ªìπ√“¬∫ÿ§§≈ 241 √“¬
1.6 ®¥À¡“¬µ“¡ºŸâªÉ«¬∑’Ë¢“¥°“√√—°…“ 131 ©∫—∫
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2) ·ºπ°ºŸâªÉ«¬„π
2.1 √—∫‰«â√—∫°“√√—°…“„π‚√ßæ¬“∫“≈ 142 √“¬
2.2 ºŸâªÉ«¬æ—°√—°…“µ—«√«¡ 3,368 ‡µ’¬ß/«—π

3) ·ºπ°‡Õ°´‡√¬å
3.1 Àπà«¬øî≈å¡‡≈Á°‡§≈◊ËÕπ∑’Ë 24,096 √“¬
3.2 „π‚√ßæ¬“∫“≈

øî≈å¡„À≠à 9,120 ¿“æ
øî≈å¡‡≈Á° 468 ¿“æ

4) ·ºπ°™—π Ÿµ√‚√§
4.1 µ√«®‡ ¡À–À“‡™◊ÈÕ«—≥‚√§‚¥¬¬âÕ¡‡™◊ÈÕ 6,175 §√—Èß

æ∫‡™◊ÈÕ 899 §√—Èß
4.2 µ√«®‡ ¡À–À“‡™◊ÈÕ«—≥‚√§‚¥¬‡æ“–‡™◊ÈÕ 5,243 §√—Èß

æ∫‡™◊ÈÕ 1,000 §√—Èß
4.3 µ√«®À“‡™◊ÈÕ«—≥‚√§®“°«—µ∂ÿÕ◊Ëπ‚¥¬‡æ“–‡™◊ÈÕ 2,263 §√—Èß

æ∫‡™◊ÈÕ 238 §√—Èß
4.4 µ√«®À“‡™◊ÈÕ«—≥‚√§®“°°“√‡æ“–‡™◊ÈÕ‚¥¬ L.S. (°«“¥§Õ) 58 §√—Èß

æ∫‡™◊ÈÕ 1 §√—Èß
4.5 ∑¥ Õ∫¬“°—∫‡™◊ÈÕ«—≥‚√§ 1,764 §√—Èß
4.6 µ√«®∑“ßæ¬“∏‘§≈‘π‘°µà“ß Ê ¥—ßπ’È

- µ√«® “√‡§¡’„π‚≈À‘µ (BL Chem.) 3,308 §√—Èß (ºŸâªÉ«¬ 828 §π)
- µ√«®®”π«π‡¡Á¥‡≈◊Õ¥·≈–§«“¡‡¢â¡¢âπ‚≈À‘µ (CBC) 230 §√—Èß
- µ√«®ªí  “«– (Urine) 1,132 §√—Èß
- µ√«®Õÿ®®“√– (Stool) 65 §√—Èß

√«¡ 4,735 §√—Èß
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