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°“√√—°…“∑”„Àâ‚√§À◊¥ ß∫ (remission) Õ“°“√¥’¢÷Èπ ·≈–‰¡à¡’Õ“°“√®πÀ¬ÿ¥¬“‰¥â °“√√—°…“¥â«¬ inhaled
corticosteroid ∑”„Àâ°“√Õ—°‡ ∫¢ÕßÀ≈Õ¥≈¡≈¥≈ß‡∑ à“π—Èπ Õ¬à“ß‰√°Áµ“¡ À≈Õ¥≈¡Õ—°‡ ∫¬—ß§ß¥”‡π‘πÕ¬ŸàÕ¬à“ßµàÕ‡π◊ËÕß ·≈–
‚√§À◊¥∑ ’Ë√ÿπ·√ß¡“°®–‡ªìπ “‡ÀµÿÀπ ÷Ëß∑ ’Ë∑”„ÀâÕ“°“√¢Õß‚√§À ◊¥°≈ —∫¡“„À¡à ¥—ßπ—Èπ°≈‰°∑ ’Ë∑”„Àâ°“√Õ—°‡ ∫‡°‘¥¢÷Èπµ≈Õ¥‡«≈“¡’
§«“¡ ”§—≠·≈–≈â«π·µà‰¡à°≈—∫‡ªìπª°µ‘·¡â«à“®–„Àâ√—°…“ °≈‰°¥—ß°≈à“«‰¥â·°à 1. °“√‡ª≈ ’Ë¬π·ª≈ß√–¥—∫¬’π„π°“√‡Õ ◊ÈÕµàÕ°“√
Õ—°‡ ∫‚¥¬‡©æ“–‡«≈“  —¡º— °—∫ ‘Ëß·«¥≈âÕ¡ (environmental epigenetic) 2. T lymphocyte ™π ‘¥ª°µ‘ (naïve T cell) ‡ª≈ ’Ë¬π
‡ªìπ Th2 cell ·≈– √ â“ß Th2 cytokine ¡“°¢÷Èπ (Th2 commitment) 3. °“√  —¡º— °—∫ “√°àÕ¿Ÿ¡‘·æâ (allergen exposure)
4. ∑”„Àâ‡°‘¥°“√Õ—°‡ ∫‰¥â¥â«¬°“√¬—∫¬—Èß indoleamine 2, 3 dioxygenase ¢Õß dendritic cell ´÷ËßÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√µÕ∫
 πÕß„Àâ‡°‘¥°“√Õ—°‡ ∫¢Õß T cell 4. Th17 cell ‡ªìπ helper T cell ™π ‘¥Àπ÷Ëß √â“ß interleukin 17 ¡’∫∑∫“∑∑”„Àâ‚√§À ◊¥√ÿπ·√ß
‚¥¬∑”„Àâ‡°‘¥ neutrophilic airway inflammation ·≈–‡ªìπ‡´≈≈å∑’Ë¥◊ÈÕµàÕ corticosteroid ¥—ßπ —Èπ°“√√—°…“¥â«¬ inhaled
corticosteroid ‰¡à∑”„Àâ®”π«π Th17 cell ≈¥≈ß

·¡â«à“°“√√—°…“‚√§À◊¥∑”„ÀâÕ“°“√¢ÕßºŸâªÉ«¬À“¬‰ª (clinical remission) °Áµ“¡ ·µà°“√Õ—°‡ ∫¢ÕßÀ≈Õ¥≈¡¬—ß§ß
¥”‡π‘πÕ¬ŸàÕ¬à“ßµàÕ‡π◊ËÕß (ongoing active airway inflammation) ®÷ß‰¡à‡°‘¥ complete remission °“√»÷°…“æ∫«à“Õ“°“√¢Õß
‚√§À◊¥Õ“®À“¬‰ª„π™à«ß«—¬√ÿàπ1,2 ·µàª√–¡“≥√âÕ¬≈– 30-80 ¢ÕßºŸâªÉ«¬°≈ÿà¡∑’Ë¡’ clinical remission ¡’Õ“°“√À◊¥°≈—∫¡“Õ’°„π
‡«≈“µàÕ¡“ (relapse)3 ‚¥¬∑’Ë‰¡à∑√“∫ “‡ÀµÿÀ√◊Õªí®®—¬‡ ’Ë¬ß ∫“ß°“√»÷°…“‡ πÕ«à“ chronic airway obstruction ¡’  à«π
∑”„ÀâºŸâªÉ«¬¡’Õ“°“√ relapse ™à«ß«—¬ºŸâ„À≠ à‚¥¬‡©æ“–§π∑’Ë Ÿ∫∫ÿÀ√’Ë4 ·≈–‡™◊ËÕ«à“ ongoing airway inflammation ‡ªìπ°≈‰°
À≈—°„π°“√∑”„Àâ‡°‘¥ persistent airway obstruction5,6 ∑”„ÀâÕ“°“√ relapse7,8 ·≈–‡°‘¥ asthma exacerbation ´÷ËßÕ“®‡°‘¥¢÷Èπ
·¡â«à“ºŸâªÉ«¬‚√§À◊¥Õ¬Ÿà„π√–¥—∫§«“¡√ÿπ·√ßπâÕ¬ (mild persistent asthma)

√—∫‰«âµ’æ‘¡æå‡¡◊ËÕ«—π∑’Ë 24 ¡°√“§¡ 2552
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Remission of asthma
ªí®®ÿ∫ —π¬—ß‰¡à¡’§”®”°—¥§«“¡¢Õß asthma remission

∑ ’Ë‡ªìπ∑’Ë¬Õ¡√ —∫°—π∑—Ë«‰ª ®÷ßµâÕßÕ“»—¬§”®”°—¥§«“¡®“°°“√
»÷°…“µà“ß Ê ‡°’Ë¬«°—∫Õ—µ√“°“√‡°‘¥ asthma remission9 ´÷Ëß
‰¥â·°à

1. Complete remission §◊Õ¿“«–∑’ËºŸâªÉ«¬‚√§À◊¥ ¡’
≈—°…≥–µàÕ‰ªπ ’È∑ÿ°¢âÕ‰¥â·°à  1. ‰¡à¡’Õ“°“√À“¬„®¡’‡ ’¬ß«’È¥
2. ‰¡à¡’ asthma exacerbation  3. ‰¡à¡’ bronchial
hyperresponsiveness (BHR) 4. ¡’ normal lung function
5. À¬ÿ¥„™â¬“ inhaled corticosteroid (ICS) ‰¥â

2. Clinical remission § ◊Õ¿“«–∑ ’ËºŸâªÉ«¬‰¡à¡’Õ“°“√
À“¬„®¡’‡ ’¬ß«’È¥ À√◊Õ asthma exacerbation ‚¥¬‰¡à¡’°“√
„™â¬“ ICS

● °“√»÷°…“∑’Ë™◊ËÕ«à“ RHINE (Remission of asthma:
a prospective longitudinal study from north Europe)
study10 ∑”°“√ ”√«®µ‘¥µ“¡ºŸâªÉ«¬‚√§À◊¥®”π«π∑—ÈßÀ¡¥ 1,153
§π ∑’Ë¡’Õ“¬ÿ√–À«à“ß 26-53 ªï ‡ªìπ‡«≈“ 2 ªï (µ—Èß·µà
æ.». 2542-2544) ‡æ◊ËÕÀ“Õ—µ√“°“√‡°‘¥ asthma remission
‚¥¬∑ ’Ë°“√»÷°…“π’È„Àâ§”π‘¬“¡¢Õß asthma remission «à“
ºŸâªÉ«¬‰¡à¡’Õ“°“√À◊¥µ‘¥µàÕ°—πÕ¬à“ßπâÕ¬ 2 ªï ‚¥¬‰¡à¡’°“√
„™â¬“√—°…“À ◊¥‡≈¬ æ∫«à“ remission rate ª√–¡“≥ 20.2 µàÕ
1,000 §πµàÕªï ·≈– remission rate  Ÿß¢÷Èπ„πºŸâªÉ«¬À◊¥∑’Ë
À¬ÿ¥ Ÿ∫∫ ÿÀ√’Ë ºŸâªÉ«¬∑’Ë¡’ clinical remission ¡—°‡ªìπºŸâªÉ«¬°≈ÿà¡
∑ ’Ë‚√§‰¡à√ÿπ·√ß Õ¬à“ß‰√°Áµ“¡ °“√»÷°…“π’È ¬—ß§ß¡’®ÿ¥ÕàÕπ§◊Õ
‡ªìπ°“√»÷°…“∑’ËÕ“»—¬¢âÕ¡Ÿ≈®“°√“¬ß“π (self-reported data)
‡∑à“π—Èπ

● Remission rate ¢Õß childhood asthma °«â“ß
¡“° µ—Èß·µà√âÕ¬≈– 10-7011-17

● ™—¥‡®π«à“§«“¡√ÿπ·√ß¢Õß‚√§¡’ à«π°”Àπ¥Õ—µ√“
°“√‡°‘¥ asthma remission ¢âÕ¡Ÿ≈®“° cohort study æ∫
«à“‡¥Á°∑ ’Ë‡ªìπ viral-induced wheeze ®–¡’ asthma remis-
sion  Ÿß°«à“‡¥Á°∑’Ë‡ªìπ‚√§À◊¥™π‘¥√ÿπ·√ß18

● ºŸâªÉ«¬‚√§À◊¥∑’Ë remission ¬—ß§ß¡’ abnormal lung
function test, BHR ·≈– subclinical airway inflammation
·≈–‡ ’Ë¬ß∑ ’Ë®–‡°‘¥ asthma relapse ¿“¬À≈ —ß18

Ongoing airway inflammation during
clinical remission

°“√»÷°…“¢Õß Van den Toorn ·≈–§≥–7 æ∫«à“
∂÷ß·¡â«à“ºŸâªÉ«¬‰¡à¡’Õ“°“√Õ¬à“ßπâÕ¬ 12 ‡¥◊Õπ ¢≥–∑’Ë‰¡à‰¥â„™â¬“
inhaled corticosteroid (À√◊ÕÕ’°π —¬Àπ÷Ëß· ¥ß«à“ºŸâªÉ«¬Õ¬Ÿà
„π√–¬– clinical remission) ‰¡à‰¥âÀ¡“¬§«“¡«à“ À≈Õ¥≈¡
¢ÕßºŸâªÉ«¬‡À≈à“π’È®–ª√“»®“°°“√Õ—°‡ ∫ æ∫«à“À≈Õ¥≈¡¬—ß¡’
ongoing active inflammatory process µ≈Õ¥‡«≈“ ‡æ√“–
ºŸâ»÷°…“µ√«®¥Ÿ§«“¡º‘¥ª°µ‘¢Õß bronchial biopsy ¢Õß
ºŸâªÉ«¬‚√§À ◊¥°≈ ÿà¡π ’È ®“°°“√∑” bronchoscopy ‡ª√ ’¬∫
‡∑ ’¬∫°—∫¢Õß§πª°µ‘ æ∫«à“„π™—Èπ epithelium ·≈–
subepithelium ¢ÕßºŸâªÉ«¬‚√§À◊¥°≈ÿà¡π’È ¡’ª√‘¡“≥°“√¬âÕ¡µ‘¥ ’
myelin basic protein (MBP), tryptase, chymase, CD25
·≈– interleukin (IL)-5 ÷́Ëß‡ªìπ marker ¢Õß airway
inflammation   Ÿß°«à“§πª°µ‘ ∫àß∫Õ°∂÷ß À≈Õ¥≈¡¢ÕßºŸâªÉ«¬
¡’°“√ – ¡¢Õß activated T cell, eosinophil ·≈– mast
cell °“√»÷°…“Õ ◊Ëπ Ê ™à«¬¬ ◊π¬—π«à“ ºŸâªÉ«¬°≈ ÿà¡∑ ’Ë clinical
remission ¬—ß§ß¡’ bronchial hyperresponsiveness ‡¡ ◊ËÕ
°√–µÿâπ¥â«¬ methacholine ·≈–°“√√—°…“ºŸâªÉ«¬°≈ÿà¡π’È¥â«¬¬“
combination √–À«à“ß inhaled corticosteroid (ICS) ·≈–
long-acting β2 agonist (LABA) ‡ªìπ‡«≈“ 3 ‡¥ ◊Õπ ™à«¬≈¥
marker ¢Õß airway inflammation ÷́Ëß‰¥â·°à airway
hyperresponsiveness, exhaled nitric oxide ·≈– tryptase
density „π airway mucosa19 Õ¬à“ß‰√°Áµ“¡ ª√–‚¬™πå
√–¬–¬“«¢Õß°“√√ —°…“ºŸâªÉ«¬°≈ ÿà¡∑’Ë clinical remission ¥â«¬
ICS ¬—ß‰¡à‡ªìπ∑’Ë∑√“∫·πà™—¥

∂÷ß·¡â«à“ºŸâªÉ«¬®–‰¡à¡’Õ“°“√ æ∫«à“À≈Õ¥≈¡¢ÕßºŸâªÉ«¬
°≈—∫¡’ airway remodeling ™—¥‡®π7 · ¥ß«à“ subclinical
airway inflammation Õ“®∑”„Àâ‡°‘¥ airway remodeling ·≈–
‡ªìπªí®®—¬‡ ’Ë¬ßµàÕ°“√‡°‘¥ asthma relapse „π‡«≈“
µàÕ¡“ (√Ÿª∑’Ë 1)
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Mechanism ¢Õß ongoing airway
inflammatory process
1. Environmental epigenetic

Epigenetic regulation § ◊Õ °“√‡ª≈ ’Ë¬π·ª≈ß¢Õß gene
expression ‚¥¬‰¡à‡°’Ë¬«°—∫§«“¡º‘¥ª°µ‘¢Õß DNA sequence
‡¡ ◊ËÕ§π∑ ’Ë¡’‚Õ°“ ‡ªìπ‚√§À ◊¥  —¡º— °—∫ environment ‡™àπ
environmental tobacco smoke (ETS), allergen, antibi-
otics, air pollution ®–‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢÷Èπ∑’Ë gene ‚¥¬
°√–∫«π°“√∑ ’Ë‡√’¬°«à“ epigenetic ∑”„Àâ°√–µÿâπ°“√ √ â“ß Th2
cytokine ¢≥–‡¥’¬«°—π¬—∫¬—Èß°“√ √â“ß Th1 cytokine ®÷ß
∑”„Àâ‡°‘¥‚√§À ◊¥ ·≈–‡°‘¥°“√Õ—°‡ ∫¢ÕßÀ≈Õ¥≈¡µ“¡¡“

Epigenetic ¡’°≈‰°°“√‡°‘¥ 2 °≈‰°¥â«¬°—π§◊Õ
1. DNA methylation §◊Õ°“√‡µ‘¡ methyl group ∑ ’Ë

cytosine residue µ√ß∫√ ‘‡«≥∑’Ë¡’ CpG site ¢Õß DNA ´÷Ëß
¡—°Õ¬Ÿà„°≈â°—∫ promoter region ∑ ’Ë§«∫§ÿ¡°“√ √â“ß Th1 À√◊Õ
Th2 cytokine º≈∑ ’Ë‡°‘¥¢÷ÈπÀ≈—ß®“° DNA methylation ∑”„Àâ
‰¡à¡’°“√ √â“ß cytokine

DNA methylation „πºŸâªÉ«¬‚√§À◊¥ ¡’º≈∑”„Àâ Th
cell   Ÿ≠‡ ’¬ plasticity „π°“√ differentiation °≈à“«§◊Õ
differentiate ‰ª‡ªìπ Th1 cell π âÕ¬≈ß ·µà differentiate ‰ª
‡ªìπ Th2 cell ¡“°¢÷Èπ ∑’Ë‡ªìπ‡™àπ‡π◊ËÕß®“°‡°‘¥ demethylation

°—∫ IL-4 gene µ√ßµ”·Àπ àß∑’Ë‡√’¬°«à“ conserved intronic
regulatory element ·≈–‡°‘¥ hypermethylation °—∫
IFN-γ promoter20-23 ®“°°“√»÷°…“æ∫«à“∂â“∑”„Àâ‡°‘¥
methylation ¢Õß IL-4 gene ®–∑”„Àâ‡°‘¥ Th1 differentia-
tion22 µ√ß°—π¢â“¡ hypermethylation ¢Õß IFN-γ
promoter ∑”„Àâ‡°‘¥ Th2 differentiation ·≈– IL-4 produc-
tion πÕ°®“°π—Èπ¬—ßæ∫«à“ methylation ¢Õß IFN-γ promoter
‡°‘¥∑’Ëµ”·Àπ àß CpG-53 ·≈– CpG-190 ́ ÷Ëß CpG-53 Õ¬Ÿà„π∫√‘‡«≥
activator protein 1-binding site ¢Õß transcription factor
activator protein 1 (AP 1) À≈—ß®“°‡°‘¥ methylation ∑”„Àâ
AP 1 ‰¡à “¡“√∂®—∫°—∫ binding site ∑ ’Ëπà“ π„®§◊Õ °“√
 —¡º— °—∫ ‘Ëß·«¥≈âÕ¡∫“ßÕ¬à“ß‡™àπ diesel, Aspergillus
fumigatus ∑”„Àâ‡°‘¥ hypermethylation °—∫ IFN-γ promoter
·≈– hypomethylation °—∫ IL-4 gene24

2. Post-translational modification ‰¥â·°à°√–∫«π°“√
acetylation, methylation, phosphorylation, ·≈–
ubiquitination ∑’Ë‡°‘¥¢÷Èπ°—∫ histone º≈¢Õß modification
Õ“®∑”„Àâ‡°‘¥°“√ √â“ß cytokine ‚¥¬°“√∑”„Àâ chromatin
‡ªî¥√ —∫ transcription factor ‡¢â“‰ª°√–µÿâπ gene ∑’Ë
§«∫§ÿ¡°“√ √ â“ß cytokine À√◊Õ∑”„Àâ‡°‘¥°“√¬—∫¬—Èß°“√ √ â“ß
cytokine ‚¥¬°“√∑”„Àâ chromatin æ—π‡ªìπ‡°≈’¬«·πàπ¢÷Èπ

√Ÿª∑’Ë 1  °“√‡°‘¥‚√§À◊¥7
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®÷ß∑”„Àâ‰¡à‡ªî¥™àÕß„Àâ transcription factor ‡¢â“‰ª°√–µÿâπ gene
‡¡◊ËÕ epigenetic ‡°‘¥¢÷Èπ·≈â«®–¥”‡π‘π‰ª‡√◊ËÕ¬ Ê

ª√–°Õ∫°—∫ªí®®ÿ∫—π¬—ß‰¡à¡’°“√√ —°…“„¥ “¡“√∂∑”„Àâ°“√
‡ª≈’Ë¬π·ª≈ßπ’È°≈—∫‡ªìπª°µ‘ ¥—ßπ—Èπ®÷ßÕ∏‘∫“¬«à“∑”‰¡®÷ß¬—ß¡’
ongoing airway inflammation ®“°°“√°√–µÿâπ¢Õß Th2
cytokine

2. Th2 commitment
‚√§À◊¥‡ªìπ‚√§∑’Ë‡°’Ë¬«¢âÕß°—∫®”π«π Th2 cell ·≈–

ª√‘¡“≥¢Õß Th2 cytokine ‡æ‘Ë¡¢÷Èπº‘¥ª°µ‘ ‡¡◊ËÕ∑”°“√
µ√«®À≈Õ¥≈¡¢ÕßºŸâªÉ«¬‚√§À◊¥®–æ∫«à“πÈ”≈â“ßÀ≈Õ¥≈¡∂ÿß≈¡
(bronchoalveolar lavage fluid) ¢ÕßºŸâªÉ«¬‚√§À◊¥¡’ à«π
ª√–°Õ∫¢Õß Th2 cytokine ´÷Ëß‰¥â·°à IL-3, IL-4, IL-5 ·≈–
GM-CSF „πª√ ‘¡“≥  Ÿß°«à“π È”≈ â“ßÀ≈Õ¥≈¡∂ ÿß≈¡¢Õß§πª°µ‘
„π¢≥–∑ ’Ëª√‘¡“≥¢Õß interferon-γ „ππÈ”≈â“ßÀ≈Õ¥≈¡∂ ÿß≈¡
¢ÕßºŸâªÉ«¬‚√§À ◊¥Õ“®≈¥≈ßÀ√◊Õ‰¡à·µ°µà“ß®“°§πª°µ‘ ª√ ‘¡“≥
¢Õß Th2 cytokine ‡æ‘Ë¡¢÷Èπ‡°‘¥®“°°“√ √ â“ß‡æ‘Ë¡¢÷Èπ ‡æ√“–
‡¡ ◊ËÕ∑”°“√«—¥ Th2 cytokine messenger RNA (mRNA)
„π‡ ¡À–¢ÕßºŸâªÉ«¬‚√§À◊¥¥â«¬«‘∏’ real time RT-PCR æ∫
«à“ºŸâªÉ«¬‚√§À◊¥∑—Èß™π ‘¥ allergic ·≈– non-allergic asthma
¡’ª√ ‘¡“≥¢Õß Th2 cytokine mRNA (IL-5 ·≈– IL-13) ´÷Ëß
‡ªìπ “√µ—Èßµâπ∑ ’Ë„™â √â“ß‡ªìπ‚ª√µ’π Th2 cytokine ¡“°°«à“
§πª°µ‘Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂ ‘µ‘ πÕ°®“°π —Èπ¬—ßæ∫«à“
ª√‘¡“≥¢Õß Th2 cytokine  —¡æ—π∏å°—∫§«“¡√ÿπ·√ß¢Õß eosi-
nophilic airway inflammation „πºŸâªÉ«¬‚√§À ◊¥25 ∫àß™’È«à“ Th2
cytokine ¡’  à«π∑”„Àâ‡°‘¥ airway inflammation

 à«π„À≠ à¢Õß IL-4 ·≈– IL-5 „πÀ≈Õ¥≈¡¢ÕßºŸâªÉ«¬
‚√§À ◊¥ √â“ß®“° T cell °“√∑ ’Ë T cell  √ â“ß Th2 cytokine
„πª√ ‘¡“≥¡“°¢÷Èπ‰¥â ‡æ√“– T cell ¢ÕßºŸâªÉ«¬¡’ª√ ‘¡“≥¢Õß
transcription factor ∑ ’Ë™◊ËÕ«à“ GATA-3 ´÷Ëß∑”Àπ â“∑’Ë°√–µÿâπ
gene ¢Õß IL-4, IL-5 ·≈– IL-13 ‡æ‘Ë¡¢÷Èπ

GATA-3 ‡ªìπ pleiotropic transcription factor ®—¥
Õ¬Ÿà„π°≈ ÿà¡ C4 zinc finger family æ∫Õ¬Ÿà„π‡´≈≈å‡¡Á¥‡≈◊Õ¥

¢“«À≈“¬™π ‘¥‰¥â·°à Th2 cell, mast cell, eosinophil, ba-
sophil ÕÕ°ƒ∑∏‘Ï°√–µÿâπ°“√ √â“ß Th2 cytokine ∑ÿ°™π‘¥ ¢≥–∑’Ë
Th2 transcription factor ™π ‘¥Õ◊Ëπ Ê ÕÕ°ƒ∑∏‘Ï°√–µÿâπ°“√ √â“ß
Th2 cytokine ‡æ’¬ß™π‘¥‡¥’¬« ‡™àπ nuclear factor of acti-
vated T cell (NFAT) ÕÕ°ƒ∑∏‘Ï°√–µÿâπ°“√ √ â“ß IL-4 ‡∑à“π —Èπ
‡¡◊ËÕ naïve T cell ‡®√ ‘≠‰ª‡ªìπ Th2 cell ®–¡’ª√‘¡“≥¢Õß
GATA-3 ‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬ Ê ‡æ◊ËÕ∑”„Àâ°≈“¬‡ªìπ Th2 cell Õ¬à“ß
 ¡∫Ÿ√≥å πÕ°®“°π—Èπ GATA-3 ¬—ß “¡“√∂‡ª≈ ’Ë¬π Th1 cell
„Àâ°≈—∫¡“ √ â“ß Th2 cytokine ®π„π∑ ’Ë ÿ¥ √ â“ß·µà Th2 cytokine
‡æ’¬ßÕ¬à“ß‡¥’¬« ®÷ß∑”„Àâ Th1 cell π—Èπ°≈“¬‡ªìπ Th2 cell

GATA-3 ÕÕ°ƒ∑∏‘Ï·∫∫®”‡æ“–‚¥¬®—∫°—∫ “¬ DNA
∑’Ë¡’≈”¥—∫¢Õß nucleotide ‡ªìπ 5′-GATA-3 (GATA binding
site) ÷́ËßÕ¬Ÿà∫π IL-4, IL-5, IL-13 promoter Õ¬à“ß‰√°Áµ“¡
≈—°…≥–°“√°√–µÿâπ°“√∑”ß“π¢Õß Th2 cytokine gene ·µà≈–
™π‘¥‚¥¬ GATA-3 ¡’√“¬≈–‡Õ’¬¥¢Õß¢—ÈπµÕπ·µ°µà“ß°—π æ∫
«à“ °“√§«∫§ÿ¡°“√ √ â“ß IL-4 ‚¥¬ GATA-3 ®–·µ°µà“ß®“°
Th2 cytokine ™π‘¥Õ◊Ëπ °≈à“«§ ◊Õ GATA-3 °√–µÿâπ°“√ √ â“ß
IL-4 ‚¥¬°“√®—∫°—∫µ”·Àπàß IL-4 enhancer site ·∑π∑’Ë®–
‡ªìπ IL-4 promoter site   à«π°“√§«∫§ÿ¡°“√ √ â“ß IL-5 ·≈–
IL-13 ‡°‘¥®“° GATA-3 ®—∫°—∫ promoter site

Õ¬à“ß‰√°Áµ“¡ °“√∑”ß“π¢Õß GATA-3 „π°“√§«∫§ÿ¡
°“√ √ â“ß Th2 cytokine ‰¡à‰¥âÕ‘ √–Õ¬à“ß∑’Ë§‘¥ ‡æ√“–Õ“®
∂Ÿ°¬—∫¬—Èß‚¥¬ transcription factor ™π ‘¥Àπ÷Ëß ∑ ’Ë™◊ËÕ«à“ çrepressor
of GATA (ROG)é ÷́ËßÕ¬Ÿà„ππ‘«‡§≈’¬ ¢Õß‡´≈≈ å26,27

‡√“®–µ√«®æ∫ GATA-3 ‡©æ“–„π Th2 cell ‡∑ à“π —Èπ
·µà‰¡àæ∫„π Th1 cell ∑ ’Ë‡ªìπ‡™àππ’È‡π◊ËÕß®“° „π√–¬–¢Õß°“√
‡®√ ‘≠®“° naïve T cell ¡“‡ªìπ Th2 cell (Th2 polarization)
®–¡’°“√‡ª≈ ’Ë¬π·ª≈ß¢÷Èπ¿“¬„π T cell ‡æ ◊ËÕ„Àâ‡°‘¥§«“¡
™—¥‡®π‡°’Ë¬«°—∫™π ‘¥¢Õß cytokine ∑’Ë®– √ â“ß°√–∫«π°“√ √ â“ß
GATA-3 ∂Ÿ°§«∫§ÿ¡‚¥¬ STAT6 ´÷Ëß STAT6 ®–∂ Ÿ°§«∫§ÿ¡
°“√∑”ß“π‚¥¬ IL-4 Õ’°µàÕÀπ ÷Ëß (√ Ÿª∑’Ë 2) À≈ —ß®“°∑ ’Ë¡’ GATA-
3 ‡°‘¥¢÷Èπ·≈â« ∑”„Àâ T-cell ™π‘¥π—Èπ°≈“¬‡ªìπ Th2 cell ·≈–
 √â“ß Th2 cytokine
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√Ÿª∑ ’Ë 2  °“√‡°‘¥ Th2 differentiation

¢≥–‡¥’¬«°—π„π°√–∫«π°“√ Th2 polarization µâÕß¡’
°“√¬—∫¬—Èß°“√ √â“ß T-bet ´÷Ëß‡ªìπ transcription factor ∑ ’Ë
 ”§—≠∑ ’Ë ÿ¥¢Õß Th1 cell „π°“√º≈‘µ interferon-γ ‡æ◊ËÕ
„Àâ°“√‡°‘¥ Th2 polarization Õ¬à“ß ¡∫Ÿ√≥å·∫∫ ·≈–∑”„Àâ
T cell °≈ÿà¡π —Èπ¡’§«“¡‚πâ¡‡Õ’¬ß„π°“√ √â“ß Th2 cytokine
¡“°°«à“ Th1 cytokine

¢—ÈπµÕπ°“√∑”ß“π¢Õß GATA-3 ¿“¬„π human T
cell ¢Õß§π§àÕπ¢â“ß —́∫´âÕπ28 (√Ÿª∑’Ë 3) °≈ à“«§◊Õ„π¿“«–
ª°µ‘°àÕπ∑ ’Ë T-cell ®–∂ Ÿ°°√–µÿâπ (resting state) GATA-3 ®–
≈Õ¬‰ª¡“Õ¬Ÿà„π cytoplasm ·≈–´àÕπµ”·Àπàß∑ ’Ë‡√’¬°«à“ nuclear
localization sequence ‰¡à„Àâ∂Ÿ° phosphorylated ‡æ◊ËÕ
ªÑÕß°—π‰¡à„Àâ GATA-3 ‡¢â“‰ª„π nucleus ‡æ ◊ËÕ°√–µÿâπ Th2
cytokine gene ‚¥¬ßà“¬ π—Ëπ‡∑à“°—∫∑”„Àâ°“√§«∫§ÿ¡°“√ √ â“ß
Th2 cytokine √—¥°ÿ¡¡“°¢÷Èπ ‡¡◊ËÕ T cell receptor ·≈–
CD28 co-receptor ¢Õß T cell ∂ Ÿ°°√–µÿâπ GATA-3 ®÷ß®–
¡’°“√‡§≈◊ËÕπ∑ ’Ë‡¢â“‰ª„π nucleus ‡æ ◊ËÕ®—∫°—∫ Th2 cytokine
gene ́ ÷Ëß‡√“‡√’¬°°√–∫«π°“√‡§≈◊ËÕπ∑’Ëπ’È«à“ çGATA-3 nuclear
translocationé °“√‡§≈◊ËÕπ∑ ’Ë¢Õß GATA-3 µâÕßÕ“»—¬

‚ª√µ’π™π‘¥Àπ÷Ëß∑’Ë‡√’¬°«à“ çimportin-αé ´÷Ëßª°µ‘≈Õ¬‰ª¡“
Õ¬Ÿà„π cytoplasm ‡ªìπµ—«æ“ GATA-3 ‡¢â“‰ª ́ ÷Ëß°“√‡§≈◊ËÕπ∑ ’Ë¢Õß
GATA-3 ®–‡°‘¥¢÷ÈπÀ≈—ß®“°∑’Ë‡°‘¥ phosphorylation ¥â«¬ mi-
togen-activated protein kinase (MAPK) p38 µ√ß
µ”·Àπàß∑’Ë‡ªìπ serine residue (serine phosphorylation) ∑ ’Ë
Õ¬Ÿà„π∫√‘‡«≥ nuclear localization sequence (NLS) ¢Õß
GATA-3 protein ªØ‘°‘√‘¬“ phosphorylation ®–™à«¬‡√àß
°“√®—∫µ—«°—π√–À«à“ß importin-α ·≈– GATA-3 ÷́Ëß‡°‘¥¢÷Èπ
Õ¬à“ß√«¥‡√ Á«¿“¬„π‡«≈“ 20 π“∑ ’ À≈—ß®“°π—ÈπÕ’°‰¡à‡°‘π 10
π“∑’ ®÷ß‡°‘¥ GATA-3 nuclear translocation ·≈–À≈—ß®“°π’ÈÕ’°
16 ™—Ë«‚¡ß ®÷ßµ√«®æ∫ Th2 cytokine

°“√‡°‘¥ serine phosphorylation µâÕßÕ“»—¬
‡Õπ‰´¡å®”‡æ“–™π‘¥Àπ÷Ëß∑’Ë™◊ËÕ«à“ p38 mitogen-activated pro-
tein kinase (p38 MAPK) ‡∑ à“π—Èπ ´÷Ëß∑”Àπâ“∑’Ë‡µ‘¡ phos-
phate group ‡¢â“‰ª¬—ßµ”·Àπ àß∑’Ë‡ªìπ serine ∑’ËÕ¬Ÿà„π GATA-
3 protein ºŸâ‡¢’¬π¬—ß§âπæ∫«à“°“√∑”ß“π¢Õß p38 MAPK ∑ ’Ë
‡°’Ë¬«°—∫ GATA-3 nuclear import  “¡“√∂∂Ÿ°¬—∫¬—Èß‰¥â¥â«¬
dual specific phosphatase ∑’Ë™ ◊ËÕ«à“ MKP-1
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¢—ÈπµÕπ°“√‡°‘¥ Th2 differentiation ·∫àß‰¥â‡ªìπ
3 ¢—ÈπµÕπ§ ◊Õ

1. Initiation
‡√‘Ë¡µâπ∑’Ë Naïve T cell À≈—ß®“°∂Ÿ°°√–µÿâπ¥â«¬ anti-

gen ºà“π∑“ß TCR ®–‡°‘¥°“√∑”ß“π¢Õß NFAT „π°“√
°√–µÿâπ°“√À≈—Ëß IL-2, IL-4 ·≈– IFN-γ „Àâ¡’ª√‘¡“≥¡“°æÕ
´÷Ëß IL-4 ·≈– IL-2 ®–¬âÕπ°≈—∫‰ª°√–µÿâπ STAT-6 ·≈– STAT-
5 µ“¡≈”¥—∫À≈“¬ Ê §√ —Èß ®π°√–∑—Ëß transcription factor
∑ —Èß Õßπ’È‰ª°√–µÿâπ IL-4 gene locus ®÷ß∑”„Àâ naïve T cell
π—Èπ‡ª≈ ’Ë¬π‰ª‡ªìπ Th2 cell  √ â“ß‡©æ“– IL-4 Õ¬à“ß‡¥’¬« ∂ ÷ß
·¡â«à“ naïve T cell  √â“ß IL-4 „πª√ ‘¡“≥πâÕ¬ (0.1-1%)
·µà‡æ’¬ßæÕ∑’Ë®–™—°π”„Àâ‡°‘¥ Th2 differentiation

2. Reinforcement
√–¬–·√°¢Õß Th2 cell ®– √ â“ß‡©æ“– IL-4 ‡∑ à“π —Èπ

´÷Ëß‡°‘¥®“°°“√°√–µÿâπ¢Õß IL-4 ¥—ßπ—Èπ°“√ √â“ß Th2 cytokine
™π‘¥Õ ◊Ëπ Ê ‡™àπ IL-5 ·≈– IL-13 µâÕßÕ“»—¬°“√∑”ß“π¢Õß
GATA-3 ́ ÷Ëß™à«ß·√°¢Õß°“√ √ â“ß GATA-3 ¢Õß naïve T cell
®–‡°‘¥¢÷Èπ‰¥â µâÕßÕ“»—¬°“√°√–µÿâπ®“° —≠≠“≥¢Õß STAT-6
∑ ’Ë¡“æ√âÕ¡°—∫°“√°√–µÿâπ¢Õß IL-4 ‡¡◊ËÕ naïve T cell ¡’

ª√‘¡“≥¢Õß GATA-3 ¡“°¢÷Èπ ®–¡’°“√ √ â“ß Th2 cytokine
§√∫∑ÿ°™π‘¥ ®π„π∑’Ë ÿ¥ naïve T cell ‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ
Th2 cell ´÷Ëß‡¡◊ËÕ∂÷ß√–¬–π ’È ª√‘¡“≥°“√ √ â“ß GATA-3 ®–
∂Ÿ°°√–µÿâπ¥â«¬ GATA-3 ‡Õß (autoactivation) ·≈–‡°‘¥‡ªìπ
positive feedback loop ¢—ÈπµÕπ reinforcement ¬—ßµâÕß
Õ“»—¬°≈‰°‡ √‘¡Õ◊Ëπ Ê Õ’° ‡æ ◊ËÕ„Àâ‡°‘¥§«“¡·πàπÕπ„π°“√
æ—≤π“‰ª‡ªìπ Th2 cell § ◊Õ 1) GATA-3 ¬—∫¬—Èß°“√ √ â“ß
STAT-429 ´÷Ëß∑”„Àâ naïve T cell ‰¡à¡’‚Õ°“ °≈“¬‡ªìπ Th1
cell ‡π◊ËÕß®“°‰¡àµÕ∫ πÕßµàÕ°“√°√–µÿâπ¥â«¬ IL-12
2) c-Maf ∑”„Àâ¡’°“√ √â“ß IL-4 ÕÕ°¡“„πª√ ‘¡“≥¡“° ·≈–
∑”„Àâ T cell ¡’®”π«π IL-2 receptor ‡æ‘Ë¡¢÷Èπ 3) Naïve T
cell ¡’°“√À≈ —Ëß IL-2 ÕÕ°¡“°√–µÿâπ STAT-5 ‡æ ◊ËÕ„Àâ‡´≈≈ å
§ß√–¥—∫°“√ √ â“ß IL-4 ÷́Ëß‡ªìπ°≈‰°∑’Ë ”§—≠¡“° ‡æ√“–
¿“«–∑’Ë¢“¥ STAT-5 À√◊Õ ¿“«–∑’Ë¡’°“√¬—∫¬—Èß IL-2  àßº≈
„Àâ°“√ √ â“ß IL-4 ≈¥≈ß§àÕπ¢â“ß¡“° ·¡â«à“®–‡æ‘Ë¡µ—«°√–µÿâπ
Th2 differentiation ·≈–¡’º≈¡“°°«à“°“√¢“¥ STAT-6 ‡ ’¬
Õ’°‡Àµÿº≈∑’Ë IL-2/STAT-5 signal ¡’Õ‘∑∏‘æ≈¡“°„π°“√ √ â“ß
Th2 cell ‡æ√“–  —≠≠“≥π’È‰ª‡æ‘Ë¡°“√ √â“ß SOCS3 ´÷Ëß¡’
ƒ∑∏‘Ïµ—¥ —≠≠“≥°“√ √â“ß Th1 cell ‚¥¬°“√¬—∫¬—Èß°“√
∑”ß“π¢Õß IL-12 „π°“√°√–µÿâπ°“√ √ â“ß STAT-4

√Ÿª∑ ’Ë 3  °“√∑”ß“π¢Õß GATA3 ¿“¬„π T cell
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Õ¬à“ß‰√°Áµ“¡ ∂÷ß·¡â®–¡’ reinforcement signal ‡°‘¥
¢÷Èπ¡“°¡“¬ ·µà„π¡πÿ…¬å‰¡à‰¥â‡°‘¥ Th2 cell Õ¬à“ß ¡∫Ÿ√≥ å
·∫∫Õ¬à“ß∑’Ë§‘¥ ‡æ√“– —≠≠“≥¢Õß°“√°√–µÿâπ°“√‡°‘¥ Th1
cell ‰¡à‰¥âÀ¡¥‰ª∑—π∑’µâÕß„™â‡«≈“√–¬–Àπ÷Ëß„π°“√ªî¥ —≠≠“≥
‡æ√“–©–π—Èπ¬—ß¡’‚Õ°“ ∑’Ë®–µ√«®æ∫°“√ √ â“ß Th1 cytokine
®“° Th2 cell ‰¥â

3. Maintenance
‡¡ ◊ËÕ‡°‘¥ Th2 cell ·≈â«‡æ◊ËÕ∑’Ë®–„Àâ§ß ¿“æ°“√ √ â“ß

IL-4 ‰«âµ≈Õ¥‡«≈“ ¡’§«“¡®”‡ªìπµâÕßÕ“»—¬°“√∑”ß“π¢Õß
GATA-3 „π°“√°√–µÿâπ„Àâ chromatin ∑’ËÕ¬Ÿà„π∫√‘‡«≥¢Õß
IL-4 gene locus Õ¬Ÿà„π≈ —°…≥–‡ªî¥∑”ß“πµ≈Õ¥‡«≈“
°√–∫«π°“√π’È ‡√’¬°«à“ chromatin remodeling À√◊Õ
epigenetic mechanism

3. Allergen exposure
°“√ —¡º— °—∫ “√°àÕ¿Ÿ¡‘·æâ∑’Ëæ∫∫àÕ¬‡™àπ house dust

mite ¬‘Ëß™à«¬°√–µÿâπ°“√Õ—°‡ ∫∑ ’Ë¡’Õ¬Ÿà„π√–¥—∫ subclinical
airway inflammation ¢ÕßºŸâªÉ«¬∑’Ë clinical remission „Àâ
‡æ‘Ë¡¢÷Èπµ≈Õ¥‡«≈“

°“√∑’Ë house dust mite allergen (Der p 1) °√–µÿâπ
°“√Õ—°‡ ∫¢ÕßÀ≈Õ¥≈¡‰¥â‡æ√“–¡’§ÿ≥ ¡∫—µ‘„π°“√ª≈àÕ¬
‡Õπ‰´¡åª√–‡¿∑ cysteine protease  “¡“√∂¬àÕ¬ tight junc-
tion (´÷Ëßª°µ‘§Õ¬¬÷¥ epithelial cell ·µà≈–‡´≈≈ åµ‘¥°—π) ∑”„Àâ
·¬°Àà“ß®“°°—π30 ®÷ß∑”„Àâ house dust mite protein ·∑√°
µ—«ºà“π™—Èπ epithelial cell ‡¢â“‰ª™—Èπ subepithelium ‚¥¬ßà“¬
‡æ◊ËÕ°√–µÿâπ immature dendritic cell (DC) „Àâ°≈“¬‡ªìπ
mature DC ´÷Ëß “¡“√∂°√–µÿâπ naïve T cell „Àâ‡°‘¥ Th2
commitment ºà“π∑“ß interaction √–À«à“ß CD80 ·≈–
CD86 receptor ¢Õß DC ·≈– T cell receptor ·≈– co-
stimulatory receptor ‡™àπ CD28 ¢Õß T cell31 πÕ°®“°π—Èπ
house dust mite ¬—ß “¡“√∂°√–µÿâπ°“√Õ—°‡ ∫¢ÕßÀ≈Õ¥
≈¡∑“ßÕâÕ¡ ‚¥¬¡’ƒ∑∏ ‘Ï≈¥°“√∑”ß“π¢Õß‡Õπ‰´¡å™π‘¥Àπ ÷Ëß
∑’Ë™◊ËÕ«à“ indoleamine 2, 3 dioxygenase (IDO) ¢Õß DC32

(´÷Ëßª°µ‘ÕÕ°ƒ∑∏ ‘Ï¬—∫¬—Èß°“√Õ—°‡ ∫ ‚¥¬‡©æ“–∑ ’Ë‡°‘¥®“° T cell)
‡Õπ‰´¡å™π ‘¥π’È∑”Àπâ“∑’Ë¬àÕ¬ tryptophan „Àâ°≈“¬‡ªìπ

kynurenine ÷́Ëß‡ªìπ metabolite ∑ ’Ë¡’æ‘…µàÕ T cell ∑”„Àâ
‡´≈≈åµ“¬ ¥—ßπ—Èπ‡¡ ◊ËÕ house dust mite ¬—∫¬—Èß°“√∑”ß“π
¢Õß IDO ®÷ß¡’º≈∑”„Àâ house dust mite sensitive T cell
·∫àßµ—«¡“°¢÷Èπ·≈–∑”„Àâ°“√Õ—°‡ ∫‡æ‘Ë¡¢÷Èπ32 (√ Ÿª∑’Ë 4)

√Ÿª∑’Ë 4 °“√¬—∫¬—Èß IDO ¢Õß house dust mite allergen „π
dendritic cell32

4. Th17 commitment
°“√Õ—°‡ ∫„πÀ≈Õ¥≈¡¢ÕßºŸâªÉ«¬‚√§À◊¥‚¥¬‡©æ“–∑’Ë

‚√§Õ¬Ÿà„π¢—Èπ√ÿπ·√ß ‰¡à‰¥â®”°—¥Õ¬Ÿà∑’Ë‡¡Á¥‡≈◊Õ¥¢“« eosinophil
‡∑à“π—Èπ æ∫«à“¬‘Ëß‚√§√ ÿπ·√ß¡“°‡∑ à“‰√ neutrophil ‡¢â“¡“¡’
∫∑∫“∑„π°“√Õ—°‡ ∫¡“°¢÷Èπ‡∑à“π—Èπ33 ·¡â·µà mild persistent
asthma Õ“®¡’ neutrophil ‡æ‘Ë¡¢÷Èπ ·∑π∑ ’Ë®–‡ªìπ eosinophil
‡¡◊ËÕ‡√Á« Ê π’È ¡’°“√°”Àπ¥ T cell °≈ ÿà¡„À¡à ‡√’¬°«à“ Th17
cell ´÷Ëß‡ªìπ‡´≈≈å∑’Ë √â“ß interleukin (IL)-17 ·≈– IL-17A
∑”„Àâ‡°‘¥ neutrophilic airway inflammation34-37 ®÷ßÕ“®
‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥ acute asthma exacerbation38 ·≈–
airway remodeling ¢ÕßºŸâªÉ«¬‚√§À◊¥ πÕ°®“°π—Èπ¬—ß¡’
√“¬ß“π«à“‡°’Ë¬«¢âÕß°—∫ steroid resistant airway inflamma-
tion „π —µ«å∑¥≈Õß39 ºŸâªÉ«¬‚√§À ◊¥°≈ÿà¡π’ÈÕ“®¡’®”π«π Th17
cell ‡æ‘Ë¡¢÷Èπ ®“°°“√ differentiation ¢Õß naïve T cell
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Abstract: Maneechotesuwan K. Asthma Remission. Thai J Tuberc Chest Dis Crit Care 2009; 30: 74-83.
Department of Medicine, Faculty of Medicine, Siriraj Hospital, Mahidol University

Treatment with inhaled corticosteroids could induce asthma remission at clinical levels but could only
reduce Th2 cytokine-mediated airway inflammation therefore ongoing airway inflammation still exists and asthmatic
symptoms may be relapse in patients with severe asthma. Mechanisms underlying ongoing airway inflammation are
associated with environmental epigenitics, Th2 polarization, suppression of indoleamine 2, 3 dioxygenase (IDO)
after allergen exposure, and ICS-resistant neutrophilic airway inflammation induced by Th17 cells. Environment
epigenetics is induced by appropriate environment stimuli including cigarette smoking which result in favour of Th2
cytokine production but reduce Th1 cytokines. Th2 polarization is rather irreversible process, which causes the
increase of Th2 cell numbers and Th2 cytokine release. Aeroallergen in particular house dust mite could suppress
immunosuppressive activity of IDO in dendritic cells, thus enhancing airway inflammation. Th17 cells are a major
source of interleukin-17 which is chemoattractant for neutrophil therefore induces neutrophilic airway inflammation.
Recent study has demonstrated that there is an increase in Th17 cells in patients with steroid-resistant severe
asthma in association with neutrophilic airway inflammation, possibly contributing to the mechanism responsible for
steroid-resistance in asthma.
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À“¬„® ‡ªìπµâπ °“√‡ª≈’Ë¬π·ª≈ß¢Õß‡«≈“πÕπ√«¡∑ —Èß ¿“æ‰√ â· ß®“°¿“¬πÕ° ∑”„Àâ circadian rhythm ‡ª≈’Ë¬π·ª≈ß °Á‡ªìπ
 à«πÀπ ÷Ëß∑’Ë∑”„Àâ ¿“æ°“√πÕπ¢ÕßºŸâªÉ«¬º‘¥ª°µ‘‰¥â

≈—°…≥–°“√πÕπ„πºŸâªÉ«¬Àπ—°∑’Ëæ∫∫àÕ¬‰¥â·°à À≈—∫¬“° ¡’°“√µ◊ËπÀ≈—ß®“°À≈—∫∫àÕ¬ (frequent awakenings) ∫“ß
§√—Èß¡’‡æ’¬ß°“√µ◊Ëπ¢Õß§≈◊Ëπ ¡Õß (cortical arousals) °“√À≈ —∫‰¡à≈÷°æÕ·≈–°“√À≈ —∫Ωíπ≈¥≈ß (increased stage I sleep,
decreased slow wave and REM sleep)  Õ¬à“ß‰√°Áµ“¡ º≈¢Õß§«“¡º‘¥ª°µ‘¢Õß°“√πÕπµàÕºŸâªÉ«¬°Á¬—ß‰¡à™—¥‡®π«à“®–¡’º≈
µàÕ°“√√—°…“À√◊Õ ÿ¢¿“æºŸâªÉ«¬Õ¬à“ß‰√ ·µà°“√»÷°…“„πªí®®ÿ∫—π°Á¡’À≈—°∞“π¬◊π¬—π¡“°¢÷Èπ∂÷ßº≈¥—ß°≈à“«  ¥—ßπ—Èπ°“√¥Ÿ·≈ºŸâªÉ«¬
Àπ—°πÕ°®“°√—°…“‚√§ºŸâªÉ«¬·≈â«°“√¥Ÿ·≈‡Õ“„®„ à°“√πÕπÀ≈—∫¢ÕßºŸâªÉ«¬°Á¡’§«“¡ ”§—≠µàÕºŸâªÉ«¬‡™àπ°—π ∫∑§«“¡π’È‡æ◊ËÕ„Àâ
·æ∑¬åºŸâ√—°…“ºŸâªÉ«¬Àπ—°‰¥âµ√–Àπ—°∂÷ß¿“«–§«“¡º‘¥ª°µ‘∑“ß°“√πÕπÀ≈—∫„πºŸâªÉ«¬‡À≈à“π’È‡æ ◊ËÕ„ÀâªÑÕß°—π·≈–·°â‰¢‰¥â∑—π∑à«ß∑’

√—∫‰«âµ’æ‘¡æå‡¡ ◊ËÕ«—π∑’Ë 21 ¡°√“§¡ 2552

ºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘‚¥¬‡©æ“–∑ ’ËÕ¬Ÿà„πÀÕºŸâªÉ«¬
Àπ—° (Intensive care unit; ICU) πÕ°®“°‚√§∑’ËºŸâªÉ«¬
µâÕß‡º™‘≠·≈ â« ¿“«–æ√ àÕß°“√πÕπ (sleep deprivation) °Á
‡ªìπ ‘ËßÀπ ÷Ëß∑’Ë ”§—≠µàÕºŸâªÉ«¬ ∑—Èß„π¢≥–∑ ’ËÕ¬Ÿà„π ICU ·≈–
∫“ß√“¬ªí≠À“¬—ß¥”‡π‘πµàÕ‡π◊ËÕßÀ≈—ßÕÕ°®“° ICU ·≈–
·æ∑¬åºŸâ√—°…“¡—°®–≈–‡≈¬„π¿“«–¥—ß°≈à“« ‚¥¬∑’ËºŸâªÉ«¬ à«π

„À≠à¡—°®–¡’™à«ß‡«≈“°“√πÕπµàÕ«—π‰¡à‰¥â≈¥≈ß À√◊Õ≈¥≈ß‰¡à
¡“° ·µàªí≠À“∑’Ë ”§—≠§◊Õ quality of sleep °≈ à“«§◊Õ
¡’°“√‡ª≈ ’Ë¬π·ª≈ß¢Õß sleep architecture ·≈– sleep-wake
cycle √«¡∑—Èß circadian rhythm ‡ªìπµâπ  “‡Àµÿ∑ ’Ë ”§—≠∑’Ë
¡’º≈µàÕ°“√πÕπ¢ÕßºŸâªÉ«¬„πÀÕºŸâªÉ«¬Àπ —° ¥—ß· ¥ß„πµ“√“ß
∑’Ë 1
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Normal and abnormal sleep
„πºŸâ„À≠à∑’Ëª°µ‘ °“√πÕπ®–ª√–°Õ∫¥â«¬ non-REM

sleep √âÕ¬≈– 80 ·≈– REM sleep √ âÕ¬≈– 20 ‚¥¬„π
·µà≈–  à«π¡’§«“¡ ”§—≠µà“ß Ê °—π‰ª2

Non-REM sleep ·∫àßÕÕ°‡ªìπ Stage N1, Stage
N2 ·≈– Stage N3 ‚¥¬∑ ’Ë Stage N3 π —Èπ‡ªìπ°“√√«¡ Stage
3 ·≈– 4 ®“°°“√®—¥·∫∫‡¥‘¡ µ“¡ Rechtschaffen and
Kales terminology3

Stage N1 ‡ªìπ°“√πÕπÀ≈ —∫µ◊Èπ Õ¬Ÿà„π™à«ß·√°¢Õß
°“√πÕπ‡ªìπ™à«ß‡ª≈’Ë¬π√–À«à“ßµ◊Ëπ‰ª‡ªìπÀ≈—∫ ·≈–„π°√≥ ’∑’Ë
µ ◊Ëπ√–À«à“ß∑ ’ËÀ≈—∫Õ¬Ÿà·≈â«πÕπÀ≈ —∫Õ’°§√ —Èß ¥—ßπ—Èπ®–æ∫¡“°
¢÷Èπ„π°√≥’∑ ’Ë¡’°“√µ◊Ëπ∫ àÕ¬

Stage N2 ‡ªìπ°“√πÕπ∑’Ë≈÷°¢÷ÈπÕ’°√–¥—∫ ·µà°ÁÕ“®
æ∫¡“°¢÷Èπ‰¥â„π°√≥’∑ ’Ë¡’°“√µ◊Ëπ∫àÕ¬‡™àπ‡¥’¬«°—∫ Stage N1

Stage N3 ‡ªìπ°“√πÕπ∑’Ë≈÷° ‡√’¬°Õ’°™◊ËÕ«à“ slow
wave sleep ‡ªìπ¢—Èπ∑’Ë√à“ß°“¬¡’°“√ – ¡ à́Õ¡·´¡√à“ß°“¬

√«¡∑—Èß¡’º≈µàÕ§«“¡®” ‚¥¬ N3 ®–æ∫¡“°„π§√÷Ëß§◊π·√°
¢Õß°“√πÕπ

REM sleep ‡ªìπ™à«ßÀ≈—∫Ωíπ ·≈–¡’§«“¡ ”§—≠µàÕ
 ÿ¢¿“æ√à“ß°“¬·≈–§«“¡®”‡™àπ‡¥’¬«°—π°—∫ Stage N3 §«“¡
 ”§—≠„π∑“ß§≈‘π‘°Õ◊Ëπ Ê ‡™àπ ‡ªìπ™à«ß°“√πÕπÀ≈—∫∑’Ë¡’°“√
‡ª≈’Ë¬π·ª≈ß°“√À“¬„®¡“°∑ ’Ë ÿ¥ ¡’¿“«–æ√ àÕßÕÕ° ‘́‡®π
(hypoxemia) ·≈–°“√§—Ëß¢Õß°ä“´§“√ å∫Õπ‰¥ÕÕ°‰´¥å‰¥âßà“¬
(hypercapnia)

§”Õ◊Ëπ Ê ∑’ËµâÕß∑√“∫ ‰¥â·°à
Arousal  § ◊Õ °“√µ◊Ëπµ—«¢Õß ¡Õß ∑”„Àâ‡°‘¥°“√µ ◊Èπ

¢÷Èπ¢Õß°“√πÕπ ‡ª√’¬∫‡ ¡◊Õπ°“√πÕπÀ≈ —∫‰¥â≈¥≈ß ‡™àπ À≈—ß
arousal ¡—°®–¡’°“√‡ª≈ ’Ë¬π¢Õß°“√πÕπ¡“∑ ’Ë Stage N1 À√◊Õ
∑’Ëµ◊Èπ°«à“ ∑”„Àâ‡°‘¥º≈µ“¡¡“§ ◊Õ sleep fragmentation

Wakefulness after sleep onset (WASO) § ◊Õ °“√
µ◊Ëπ¢÷ÈπÀ≈—ß®“°À≈—∫‰ª·≈â« ÷́Ëß°Á‡ªìπ “‡Àµÿ¢Õß sleep
fragmentation ‡™àπ°—π

„πºŸâªÉ«¬Àπ—°®–æ∫§«“¡º‘¥ª°µ‘¥—ß· ¥ß„πµ“√“ß∑’Ë 2

µ“√“ß∑ ’Ë 1  · ¥ßªí®®—¬∑’Ë¡’º≈µàÕ°“√πÕπ¢ÕßºŸâªÉ«¬„π ICU1

Ventilator mode and other settings (‡™àπ respiratory rate, tidal volume)
Patient-ventilator dyssynchrony
Discomfort, pain, or anxiety ®“° endotracheal tube, ventilator À√◊Õ acute illness
Air leakage ‚¥¬‡©æ“–¢≥–„™â non-invasive ventilation
Sedation and other medication (‡™àπ analgesics, vasopressors, corticosteroids)
Patient care activities (‡™àπ vital signs, suctioning, positioning)
Severity of critical illness (‡™àπ sepsis, multiorgan dysfunction)
Noise (‡™àπ conversation, alarms)
Light
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Control of breathing during normal sleep4

„π¢≥–∑’Ëµ◊Ëπ control of ventilation ¢÷Èπ°—∫
1. Chemoreceptor input ∑—Èß central ·≈–

peripheral chemoreceptor
2. Mechanical reflex ®“° chest wall receptors
3. Behavioral control system ‡™àπ °“√°‘πÕ“À“√

‰Õ ®“¡ ∑ ’Ë¡’º≈µàÕ°“√À“¬„®
4. Cortical input

·µà„π¢≥–∑ ’ËπÕπÀ≈ —∫ °“√§«∫§ÿ¡°“√πÕπÀ≈ —∫®–
¢÷Èπ°—∫ chemoreceptor input ·≈– mechanical reflex ‡ªìπ
À≈—°

„π™à«ß∑’Ë‡√ ‘Ë¡µâπÀ≈—∫ ®–¡’°“√‡ª≈’Ë¬π·ª≈ß §◊Õ¡’°“√
‡æ‘Ë¡¢÷Èπ¢Õß apneic threshold ®πÕ¬Ÿà‡Àπ◊Õ§à“ eupnoeic
threshold °àÕπÀ≈—∫ ∑”„Àâ‡°‘¥°“√À¬ÿ¥À“¬„®¢≥–‡√ ‘Ë¡À≈ —∫
·≈–®–°≈—∫¡“À“¬„®„À¡à°ÁµàÕ‡¡◊ËÕ PaCO2 ‡æ‘Ë¡¢÷Èπ®π‡Àπ◊Õ
eupnoeic threshold „À¡à ¥—ß· ¥ß„π√Ÿª∑’Ë 1 ´÷Ëßº≈∑’Ëµ“¡
¡“Õ“®‡°‘¥°“√µ◊Ëπ, arousal, ‡°‘¥ periodic breathing,
hyperventilation ®π‡°‘¥ apnea µ“¡¡“‰¥â ´÷Ëß®–π”¡“´÷Ëß
sleep fragmentation „π∑’Ë ÿ¥

µ“√“ß∑ ’Ë 2  Characteristics of sleep in critically ill patients (adapted from reference 1)

Severely fragmented
Total sleep time over 24 hours may be normal
Sleep may be evenly distributed between day and night (alteration of circadian rhythm)
Increased time in stage 1 sleep
Decreased time in stages 2, 3, 4, and REM
Increased arousals and

√Ÿª∑’Ë 1 · ¥ß°“√‡ª≈ ’Ë¬π·ª≈ß¢Õß apneic ·≈– eupnoeic threshold ·≈– minute ventilation ¢≥– sleep onset (adapted
from reference 1 and 4)
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ª√“°Ø°“√≥å‡™àππ’Èæ∫∫àÕ¬„πºŸâªÉ«¬ ICU ‡π◊ËÕß®“°
¡’°“√À≈—∫µ ◊Ëπ ≈—∫°—π∫àÕ¬ ´÷Ëßº≈∑’Ëµ“¡¡“§◊Õ ‡°‘¥ periodic
breathing ·≈– sleep fragmentation „π∑ ’Ë ÿ¥

ICU environment
ªí®®—¬∑ ’Ëæ∫«à“¡’º≈µàÕ°“√πÕπ‰¥â·°à ‡ ’¬ß ·≈– · ß

‚¥¬æ∫«à“„π ICU ¡—°®–¡’‡ ’¬ß·≈–· ß‡°‘π°«à“§à“°”Àπ¥¢Õß
The environmental protection agency ∑ ’Ë°”Àπ¥„Àâ
‡ ’¬ß¥—ß‰¡à‡°‘π 45 dB „π‡«≈“°≈“ß«—π ·≈– 35 dB „π‡«≈“
°≈“ß§◊π ‚¥¬‡ ’¬ß®–¡’º≈µàÕ°“√µ◊Ëπ∫àÕ¬¢ÕßºŸâªÉ«¬ „π°√≥’
¢Õß· ß¡’º≈∑ ’Ëµà“ß§◊Õ ∑”„Àâ sleep wake cycle º‘¥ª°µ‘
Õ’°∑ —Èß circadian clock º‘¥ª°µ‘Õ’°¥â«¬5

·µà®“°°“√»÷°…“6 ‰¡àæ∫«à“ °≈«‘∏ ’„π°“√≈¥‡  ’¬ßµà“ß Ê
®–∑”„Àâ sleep quality °≈ —∫¡“ª°µ‘‰¥â ‡æ’¬ß·µàÕ“®∑”„Àâ
quantity ¥’¢÷Èπ‡∑à“π—Èπ · ¥ß«à“¡’ªí®®—¬Õ ◊Ëπ„π ICU πÕ°®“°
environment ∑ ’Ë¡’º≈µàÕ°“√πÕπ¢ÕßºŸâªÉ«¬

Effect of sepsis on sleep
æ∫«à“¿“«– sepsis ¡’º≈µàÕ°“√πÕπ ¥—ßµ“√“ß∑’Ë 3

‚¥¬‡ªìπº≈¡“®“°°“√‡ª≈ ’Ë¬π·ª≈ß¢Õß neurohormonal
system ‚¥¬‡©æ“–°“√À≈ —Ëß melatonin ≈¥≈ß ∑”„Àâ
circadian rhythm º‘¥ª°µ‘ πÕ°®“°π’È º≈¢Õß sepsis µàÕ
central nervous system ‚¥¬µ√ß Õ“®· ¥ßÕÕ°‚¥¬
septic encephalopathy °Á¡’ à«π ”§—≠7 ·µà°“√≈¥≈ß¢Õß
REM sleep Õ“®‡ªìπº≈¥’µàÕºŸâªÉ«¬‡π◊ËÕß®“°™à«ß REM sleep
®–¡’¿“«– cardiopulmonary instability ßà“¬

µ“√“ß∑ ’Ë 3 · ¥ßº≈¢Õß¿“«– sepsis ∑ ’Ë¡’µàÕ°“√πÕπ8

Increased NREM sleep
Decreased REM sleep
Increased sleep promoting cytokines TNF, IL-1β
Altered EEG: low-voltage, mixed-frequency waves with variable theta and delta (çseptic encephalopathyé)
Loss of normal circadian melatonin secretion

Effect of ICU medications on sleep
Medication ∑’Ë„™â„πºŸâªÉ«¬„π ICU À≈“¬™π‘¥¡’º≈

µàÕ°“√πÕπÀ≈ —∫‚¥¬‡©æ“– benzodiazepine ·≈– antipsy-
chotics ¡’º≈°¥ REM sleep ·≈– slow wave sleep ·≈–
‡¡◊ËÕÀ¬ÿ¥Õ“®‡°‘¥¿“«– rebound ¢Õß REM sleep ‰¥â

¥— ß· ¥ß„πµ“√“ß∑ ’Ë  4 ¢≥–‡¥’¬«°—π°“√À≈ —∫‚¥¬
sedation ¬—ß¡’¢âÕ·µ°µà“ß®“°°“√πÕπÀ≈—∫‚¥¬∏√√¡™“µ‘
¥—ß· ¥ß„πµ“√“ß∑ ’Ë 5 ‚¥¬æ∫«à“ sedation Õ“®‰¥â
ª√–‚¬™π å„π°“√‡æ‘Ë¡™—Ë«‚¡ß°“√πÕπÀ≈ —∫ ·µàÕ“®¡’º≈‡  ’¬µàÕ
sleep quality ·≈– sleep architecture
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µ“√“ß∑’Ë 4  · ¥ß¬“∑’Ë„™â„π ICU ∑’Ë¡’º≈µàÕ°“√πÕπ¢ÕßºŸâªÉ«¬8,9

Total Wakefulness Stage 2 SWS REM Sleep onset
Medication sleep after sleep (%) (%) (%) latency

time onset
1) Sedative/hypnotics
Benzodiazepines + - + - - -
Zolpidem + - +/- + +/- -
Chloral hydrate + NA NA NA NA -
Dexmedetomidine NA NA NA + - -
Propofol + - NA NA No effect -
Eszopiclone + - + +/- +/- -
Ramelteon + +/- +/- +/- +/- -
2) Analgesics
Opiates - + NA - - NA
3) Antipsychotics
Haloperidol + - NA + - -
Atypical antipsychotics i.e., + - NA + - -
risperidone
4) Stimulants
Methylphenidate - + - NA - NA
5) Antidepressants
Trazadone NA - NA + - -
SSRI - + NA NA - +
Tricyclics NA NA NA NA - NA
6) Cardiovascula r
β-blockers NA + + NA NA Variable
Epinephrine/norepinephrine NA NA NA - - NA
Dopamine NA NA NA - - NA
7) Respiratory
Xanthines i.e., theophylline - + NA - - +
8) Miscellaneous
Corticosteroids NA + + - - NA
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Sleep during mechanical ventilation in
the acute care setting

®“°°“√»÷°…“10,11 æ∫«à“ ventilator mode ·≈–
specific ventilator setting ¡’ à«π ”§—≠µàÕ°“√πÕπÀ≈—∫ ·≈–
sleep fragmentation „π¢≥–∑’Ë„™â spontaneous breathing
mode ‰¥â·°à pressure support (PS) À√◊Õ proportional
assist ventilation (PAV) ¡’‚Õ°“ ‡°‘¥ periodic breathing
‰¥âßà“¬ ‚¥¬‡©æ“–„π°√≥ ’∑’Ë high setting ´÷Ëß®–∑”„Àâ‡°‘¥
hyperventilation ·≈–‡°‘¥ central apnea ®“°°“√∑’Ë¢≥–À≈—∫
apneic threshold ‡æ‘Ë¡¢÷Èπ ∑”„Àâ‡°‘¥ apnea ‰¥âßà“¬ ·µà
°“√‡æ‘Ë¡ dead space ‡¢â“‰ª„π circuit „π pressure
support (PS) ∑”„Àâ PaCO2  Ÿß°«à“ apneic threshold ‡ªìπ
º≈„Àâ‡°‘¥ apnea πâÕ¬≈ß‰¥â10

πÕ°®“°π’È patient-ventilator dyssynchrony, dis-
comfort ®“° endotracheal tube, stress ®“°∑ ’Ë‰¡à
 “¡“√∂ ◊ËÕ “√‰¥â ·≈– ®“° severity of illness ∑ ’Ë¡—°®–
¡“°°«à“ºŸâªÉ«¬∑’Ë‰¡à‰¥â„™â mechanical ventilation ‚¥¬
∑—ÈßÀ¡¥¡’ à«π√à«¡∑’Ë¡’º≈µàÕ°“√πÕπ¢ÕßºŸâªÉ«¬

·æ∑¬åºŸâ√—°…“ “¡“√∂™à«¬„ÀâºŸâªÉ«¬πÕπ‰¥â¥’¢÷Èπ‚¥¬
°“√À≈’°‡≈’Ë¬ßªí®®—¬¥—ß°≈à“« ·≈–„π  à«π°“√µ—Èß‡§√◊ËÕß
ventilator °Á¡’À≈—° ¥—ßπ’È1

1. „ÀâºŸâªÉ«¬‰¥âæ—°„π‡«≈“°≈“ß§◊π ‚¥¬„™â assist
control mode

2. À≈’°‡≈ ’Ë¬ß¿“«– overventilation ‚¥¬‡©æ“–„π
¢≥–∑’Ë„™â spontaneous breathing mode (pressure sup-
port or PAV)

3. ‡≈◊Õ°„™â mode ∑ ’Ëæ‘ Ÿ®π å·≈ â««à“ “¡“√∂¡’ patient-
ventilator synchrony ∑’Ë¥’ ‡™àπ PAV

º≈¢Õß°“√æ√ àÕß°“√πÕπ (Biologic and
psychological effects of sleep depriva-
tion)

°“√πÕπÀ≈—∫‡ªìπ ‘Ëß∑’Ë¡’§«“¡®”‡ªìπµàÕ°“√¥”√ß™’æ
¢Õß¡π ÿ…¬å ‚¥¬‡©æ“–„πºŸâªÉ«¬Àπ—°®–¡’ à«π™à«¬„π°“√øóôπ
¢Õß‚√§ (recovery) ·µà°“√»÷°…“ à«π„À≠ à‡ªìπ°“√»÷°…“

µ“√“ß∑ ’Ë 5  · ¥ß°“√‡ª√ ’¬∫‡∑ ’¬∫√–À«à“ß°“√πÕπ‚¥¬∏√√¡™“µ‘·≈– sedation8,9

Similarities Overlapping neurophysiologic pathways
Muscle hypotonia
Temperature dysregulation
Disconjugate eye movements (REM)
Altered sensorium and mentation
Respiratory depression

Differences Sleep is spontaneous; sedation is not
Sleep is circadian; sedation is not
Sleep is an essential biologic function; sedation is not
Sleep is completely reversible with external stimuli; sedation is not
Sleep is associated with decreased release of norepinephrine from locus
coeruleus; norepinephrine release continues during sedation
Sleep is associated with cyclic progression of EEG stages; sedation variably
alters normal sleep architecture
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sleep deprivation ∑’Ë¡’µàÕ§πª°µ‘À√◊ÕªÉ«¬‰¡à¡“° ÷́Ëß
∫“ß°“√»÷°…“°Á “¡“√∂π”¡“‡∑ ’¬∫‡§’¬ß°—∫ºŸâªÉ«¬Àπ —°‰¥â ‚¥¬
æ∫«à“ sleep deprivation ¡’º≈µàÕ immune function, hor-
monal function, pulmonary mechanics, neurocognitive
À√◊Õ psychological function, ·≈– quality of life

1. Immune function ¡’°“√»÷°…“æ∫«à“ sleep de-
privation ¡’º≈µàÕ°“√≈¥≈ß¢Õß immune response ‚¥¬
‡©æ“–„π°√≥ ’ chronic sleep deprivation12,13

2. Hormonal and metabolic function ¡’°“√
»÷°…“‚¥¬ experimental sleep deprivation ‡ªìπÀ≈—° ‚¥¬
»÷°…“„πºŸâªÉ«¬ critically ill πâÕ¬¡“° ·µà°Áæ∫¢âÕ¡Ÿ≈πà“ π„®
¥—ß· ¥ß„πµ“√“ß∑ ’Ë 6 ÷́Ëß¬—ßµâÕß√Õ°“√»÷°…“«à“¡’§«“¡
 ”§—≠∑“ß§≈‘π‘°Õ¬à“ß‰√14-16

µ“√“ß∑ ’Ë 6 · ¥ß°“√‡ª√ ’¬∫‡∑’¬∫ hormonal and metabolic derangement √–À«à“ß sleep deprivation and critically ill patient

Sleep deprivation Critical illness
Thyroid hormone Increased Decreased
Norepinephrine Increased Increased
Growth hormone Decreased Acute illness: increased;

Prolonged illness: decreased
Cortisol Increased Increased
Insulin resistance Present Present
Hyperglycemia Absent Present
VO2 No change Increased
VCO2 No change Increased
Nitrogen balance Negative Negative

3. Pulmonary mechanics and control of
breathing ¡’¢âÕ¡Ÿ≈«à“ sleep loss ¡’º≈µàÕ pulmonary
mechanics ·≈– control of breathing17-21 ‰¥â·°à

3.1 ¡’°“√≈¥≈ß¢Õß hypercapnic ventilatory
response (·µà¡’¢âÕ¡Ÿ≈∑—Èß π—∫ πÿπ·≈–§—¥§â“π)

3.2 ¡’º≈µàÕ°“√µ√«® FEV1, FEV1/FVC ´÷Ëß
∑√“∫°—π¥’«à“¡’ diurnal variation ·µà„πºŸâªÉ«¬Àπ —°·≈–¡’ sleep
loss ®–¡’ circadian rhythm º‘¥ª°µ‘ ¥—ßπ—Èπ§à“∑’Ë«—¥Õ“®
‰¡à„™à§à“®√‘ß

3.3 ¡’°“√≈¥≈ß¢Õß inspiratory muscle endur-
ance ·≈– maximum voluntary ventilation (MVV)

®“°¢âÕ¡Ÿ≈∑—ÈßÀ¡¥®–æ∫«à“ sleep loss ¡’º≈µàÕ°“√
À“¬„® ‚¥¬‡©æ“–™à«ß weaning

Approach to improving sleep in ICU
®“°∑’Ë°≈à“«¢â“ßµâπæ∫«à“ sleep loss ¡’º≈∑—Èß∑“ß

µ√ß·≈–∑“ßÕâÕ¡µàÕºŸâªÉ«¬„π ICU ·¡â«à“®–¬—ß‰¡à¡’¢âÕ¡Ÿ≈æ∫
«à“°“√‡æ‘Ë¡ quality of sleep √«¡∑ —Èß quantity of sleep ®–
¡’º≈µàÕ outcome ¢Õß°“√√—°…“‚√§¢ÕßºŸâªÉ«¬°Áµ“¡ ¢—ÈπµÕπ
ªØ‘∫—µ‘Õ“® √ ÿª‰¥â ¥—ßµ“√“ß∑’Ë 7
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µ“√“ß∑ ’Ë 7 · ¥ß¢—ÈπµÕπ°“√ªØ‘∫ —µ‘‡æ◊ËÕ™à«¬ª√ —∫ª√ ÿßªí≠À“∑“ß°“√πÕπ„πºŸâªÉ«¬ ICU (adapted from reference 22)

Environmental controls - Control noise exposure
: Earplugs
: Music therapy

- Control light exposure (open blinds during the day; decrease
light levels at night in the entire intensive care unit)

Nonpharmacologic measures - Minimize unnecessary interruptions during the patientsû
normal sleep hours

- Review patientsû medications both for adverse effects on
sleep as well as for withdrawal phenomena that may affect sleep

- Review settings of mechanical ventilation to guard against
dyssynchronous breathing and central apneas

- Review patientsû history for symptoms that might suggest
preexisting sleep disorders

Pharmacologic measures Anxiolytics/hypnotics
Benzodiazepines

Short half-life (alprazolam, oxazepam)
Medium half-life (lorazepam, temazepam)
(preferred to long half-life)

Benzodiazepine receptor-agonists,
zolpidem, zaleplon, eszopiclone

Buspirone
Trazadone
Ramelteon
NOT recommended: chloral hydrate, diphenhydramine
(except during pregnancy)

Antipsychotics with sedating properties
Atypical (olanzepine, quetiapine, risperidone)
Haloperidol
NOT recommended: chlorpromazine

Analgesics
Opiates
Nonsteroidal anti-inflammatory drugs

For intubated patients
Midazolam
Propofol
? Dexmedetomidine
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Abstract: Jaimchariyatam N. Sleep problems in critically ill patients. Thai J Tuberc Chest Dis Crit Care 2009;
30: 84-93.
Sleep Disorders Center, Division of Respiratory and Critical care, Department of Medicine, Faculty of Medicine,
Chulalongkorn University

Critically ill patients are known to suffer from severely fragmented sleep even if the total sleep time is often
less decreased. In addition to severity of diseases itself, the critical care environment is also a harsh one for sleep.
Given that the patients usually spend as much time sleeping during the day as at night, the circadian rhythm is
also affected accordingly. The severely fragmented sleep is attributed to frequent arousals and awakenings during
sleep. The sleep architecture with a predominance of stage I sleep and a paucity of slow wave and REM sleep
is often seen in critically ill patients. Several factors are believed to contribute to sleep disruption found in critically
ill patients. Basically, noise, patients care, medication, medical illness, and psychological stress from disease have
been considered to be important factors. The clinical importance of this type of sleep disruption in critically ill
patients, however, is not known. Recently, there has been a lot of evidence demonstrating the role of ventilator
itself in disturbing sleep quality and quantity. Additionally, the studies revealed that sleep fragmentation may also
influence multiple aspects of a critically ill patientûs course, response to treatment, and ultimate outcome.
Accordingly, understanding and prompt treatment of sleep deprivation in critically ill patients may have further
improved the treatment effects of conventional treatments.
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∫∑§—¥¬àÕ
°“√»÷°…“§√ —Èßπ’È‡ªìπ°“√»÷°…“·∫∫¬âÕπ°≈—∫ (retrospective study) ‡æ ◊ËÕ»÷°…“ ∂“π°“√≥å·≈–·π«‚πâ¡¢Õß°“√¥◊ÈÕµàÕ¬“

√—°…“«—≥‚√§ ‚¥¬»÷°…“®“°¢âÕ¡Ÿ≈°“√‡æ“–‡™ ◊ÈÕ®“° ‡ ¡À– ÀπÕß ‚≈À‘µ ªí  “«– ·≈–  ‘Ëß àßµ√«®Õ◊Ëπ Ê „π√ à“ß°“¬ ®”π«π
2,901 µ—«Õ¬à“ß ¢Õß‚√ßæ¬“∫“≈  —ß°—¥°√–∑√«ß “∏“√≥  ÿ¢¿“§‡Àπ◊ÕµÕπ≈à“ß„πæ◊Èπ∑’Ë “∏“√≥  ÿ¢‡¢µ 17 ®“°®—ßÀ«—¥æ‘…≥ ÿ‚≈°
Õÿµ√¥‘µ∂ å ‡æ™√∫Ÿ√≥å  ÿ‚¢∑—¬ ·≈–µ“° ∑’Ë àß¡“µ√«® ≥  ”π—°ß“πªÑÕß°—π§«∫§ÿ¡‚√§∑’Ë 9 æ‘…≥ÿ‚≈° ‡ªìπ¢âÕ¡Ÿ≈º≈°“√∑¥ Õ∫
§«“¡‰«¢Õß‡™ ◊ÈÕµàÕ¬“µâ“π«—≥‚√§ ®”π«π 391 µ—«Õ¬à“ß (√âÕ¬≈– 13.48) ∑¥ Õ∫§«“¡‰«¢Õß‡™ ◊ÈÕµàÕ¬“«—≥‚√§ ÀâÕßªØ‘∫—µ‘°“√
Õâ“ßÕ‘ß  ”π—°«—≥‚√§ ªï æ.». 2548-2550 º≈°“√»÷°…“æ∫«à“‡™◊ÈÕ¥◊ÈÕµàÕ¬“‰Õ‚´‰πÕ–´‘¥ (H) 24 (√ âÕ¬≈– 6.13), √ ‘·ø¡ªî´‘π
(R) 3 (√ âÕ¬≈– 0.77),  ‡µ√ Áæ‚µ¡—¬´‘π (S) 16 (√ âÕ¬≈– 4.09) πÕ°®“°π ’È¬—ßæ∫°“√¥◊ÈÕ¬“√ à«¡°—π §◊Õ H √ à«¡°—∫ R 9
(√âÕ¬≈– 2.30), H √à«¡°—∫ S 4 (√âÕ¬≈– 1.02 ), H √à«¡°—∫ E 1 (√âÕ¬≈– 0.26), H √à«¡°—∫ S ·≈– E 3 (√âÕ¬≈– 0.77), S
√à«¡°—∫ R ·≈– E 2 (√ âÕ¬≈– 0.51), H √ à«¡°—∫ R ·≈– E 9 (√ âÕ¬≈– 2.30), H √ à«¡°—∫ R ·≈– S 6 (√ âÕ¬≈– 1.54)
¥◊ÈÕµàÕ¬“∑ —Èß 4 ™π ‘¥ 48 (√ âÕ¬≈– 12.28) æ∫¡’ºŸâªÉ«¬¥ ◊ÈÕ¬“«—≥‚√§À≈“¬¢π“π (multi-drugs resistant, MDR-TB) 54 √“¬
(√âÕ¬≈– 13.81) æ∫ºŸâµ‘¥‡™◊ÈÕ nontuberculous mycobacteria (NTM) 18 √“¬ (√âÕ¬≈– 4.6) ·≈–æ∫«à“·π«‚π â¡°“√¥◊ÈÕ¬“
µâ“π«—≥‚√§¡’‡æ‘Ë¡¢÷Èπ∑ÿ°ªï ‚¥¬ MDR-TB ‡ªìπ¥—™π’™’È«—¥∑’Ë ”§—≠∑’Ë ÿ¥¢Õß·ºπß“π§«∫§ÿ¡«—≥‚√§·Ààß™“µ‘ (NTP) · ¥ß∂ ÷ß§ÿ≥¿“æ
°“√√ —°…“·≈–°“√·°âªí≠À“°“√¥”‡π‘πß“π ¥—ßπ—Èπ ®“°º≈°“√»÷°…“· ¥ß∂ ÷ß ∂“π°“√≥ å·≈–·π«‚π â¡°“√¥ ◊ÈÕ¬“«—≥‚√§∑ ’Ëπ à“‡ªìπ
Àà«ß¢Õßæ◊Èπ∑ ’Ë “∏“√≥ ÿ¢‡¢µ 17 ºŸâ∫√‘À“√§«√µ√–Àπ —°·≈–À“·π«∑“ß·°â‰¢ªí≠À“„π°“√¥”‡π‘πß“π«—≥‚√§Õ¬à“ß‡√ àß¥à«π ·≈–
‡ªìπ√Ÿª∏√√¡‚¥¬§«“¡√à«¡¡◊Õ¢Õß À«‘™“™’æ∑’Ë‡°’Ë¬«¢âÕß ‡π◊ËÕß®“°°“√»÷°…“§√—Èßπ ’È∑”„πµ—«Õ¬à“ß‡æ’¬ß∫“ß à«π∑’Ë∑“ß‚√ßæ¬“∫“≈
 —ß°—¥°√–∑√«ß “∏“√≥  ÿ¢„π‡¢µ  àß¡“µ√«®‡∑ à“π—Èπ ¬—ß¡’µ—«Õ¬à“ßÕ’°¡“°®“°Àπ à«¬∫√ ‘°“√πÕ°  —ß°—¥°√–∑√«ß “∏“√≥  ÿ¢∑’Ë àß‰ª
µ√«®¬—ß ∂“π∫√‘°“√µ√«®∑’ËÕ◊Ëπ Ê ¥—ßπ—Èπ Õ—µ√“°“√¥◊ÈÕ¬“¢Õß‡™◊ÈÕ«—≥‚√§„πæ ◊Èπ∑’Ë¿“§‡Àπ◊ÕµÕπ≈à“ß®÷ßÕ“® Ÿß°«à“π’ÈÕ’°¡“°

√—∫‰«âµ’æ‘¡æå‡¡◊ËÕ«—π∑’Ë 20 µÿ≈“§¡ 2551
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°“√‡Ω Ñ“√–«—ß°“√¥ ◊ÈÕ¬“¢ÕßºŸâªÉ«¬«—≥‚√§¿“§‡Àπ◊ÕµÕπ≈à“ß æ.». 2548-2550

§«“¡ ”§—≠·≈–∑’Ë¡“1-3
«—≥‚√§¥ ◊ÈÕ¬“„πª√–‡∑»‰∑¬‡ªìπªí≠À“∑ ’Ëæ∫¡“¬“«π“π

µ—Èß·µà‡√‘Ë¡¡’‚§√ß°“√§«∫§ÿ¡«—≥‚√§¡“‡°◊Õ∫ 50 ªï ‡π◊ËÕß®“°
ª√–‡∑»‰∑¬¡’Õ—µ√“§«“¡ ”‡√ Á®¢Õß°“√√ —°…“«—≥‚√§µË”°«à“
‡ªÑ“À¡“¬∑’ËÕß§å°“√Õπ“¡—¬‚≈°°”Àπ¥‰«â (‰¡à∂÷ß√âÕ¬≈– 85)
·≈–ºŸâªÉ«¬¢“¥¬“ Ÿß ‡°‘¥°“√¥◊ÈÕ¬“¢÷Èπ µ—Èß·µàªï æ.». 2528
ªí≠À“¢Õß«—≥‚√§¥ ◊ÈÕ¬“¬—ß‰¡àÕ¬Ÿà„π√–¥—∫∑’Ë√ÿπ·√ß °“√¥◊ÈÕ¬“
®–æ∫‡æ’¬ß°“√¥◊ÈÕµàÕ¬“ ‰Õ‚´‰πÕ– ‘́¥ ·≈–  ‡µ√Áæ‚µ¡—¬´‘π
‡ªìπÀ≈—°‡∑ à“π—Èπ ·≈–‡√‘Ë¡¡’°“√„™â√–∫∫¬“√–¬–  —Èπ 6 ‡¥◊Õπ
„π°“√√—°…“ºŸâªÉ«¬«—≥‚√§ ¬—ß “¡“√∂√—°…“„ÀâÀ“¬¢“¥‚¥¬
„™â Ÿµ√¬“∑’Ë¡’ √‘·ø¡ªî́ ‘π ‰¥âÕ¬à“ß¡’ª√– ‘∑∏ ‘¿“æ µàÕ¡“ªï æ.».
2538 ¡’√“¬ß“π°“√¥ ◊ÈÕ¬“™π ‘¥„À¡à¢Õß«—≥‚√§§ ◊Õ «—≥‚√§
¥ ◊ÈÕ¬“À≈“¬¢π“π (multidrug resistant tuberculosis:
MDR-TB) ∑’Ë  Ÿß„πÀ≈“¬ Ê  ∂“πæ¬“∫“≈ ÷́Ëß “‡ÀµÿÀ≈—°
¢Õß MDR-TB ‡°‘¥®“°°“√„™â√–∫∫¬“√–¬– —Èπµ“¡¬ÿ∑∏»“ µ√å
DOTS (Directly Observed Treatment, Short Course)
À√◊Õ°“√¡’æ’Ë‡≈’È¬ß°”°—∫°“√°‘π¬“¬—ß‰¡à¡’ª√– ‘∑∏‘¿“æ ªí≠À“
¢Õß MDR-TB ®÷ß¡’·π«‚πâ¡‡æ‘Ë¡¡“°¢÷Èπ·≈–´—∫´âÕπ ‡æ√“–
√–∫∫¬“ ”√Õß¡’πâÕ¬ ¬“∑’Ë„™â√—°…“«—≥‚√§ª√–°Õ∫¥â«¬ first
line drug ´÷Ëß®–„™â‡ªìπÀ≈—°„π°“√√ —°…“ºŸâªÉ«¬«—≥‚√§ ‡™àπ
‰Õ‚´‰πÕ–´‘¥ (H), √ ‘·ø¡ªî´‘π (R), æ—¬√“´‘π–‰¡¥å (Z),
Õ’·∏¡∫ ‘«µÕ≈ (E),  ‡µ√Áæ‚µ¡—¬´‘π (S) ∫“ß§√—Èß„πºŸâªÉ«¬
°≈ÿà¡π’È¬—ß‰¡à¡’√–∫∫°”°—∫°“√°‘π¬“∑’Ë¡’ª√– ‘∑∏‘¿“æ‡∑à“∑’Ë§«√
∑”„Àâ¡’°“√¥◊ÈÕ¬“¢Õß‡™ ◊ÈÕ®÷ß®–‡≈◊Õ°„™â¬“ second line drug
‡™àπ thiacetazone, amikacin, kanamycin, ofloxacin,
ciprofloxacin, PAS ·≈– cycloserine

πÕ°®“°π’È ∂“π°“√≥å«—≥‚√§¥◊ÈÕ¬“‡ªìπµ—«™’È«—¥∑’Ë
 ”§—≠„π°“√æ¬“°√≥ å°“√§«∫§ÿ¡«—≥‚√§„π¢≥–π —Èπ À“°
æ◊Èπ∑’Ë„¥æ∫ primary MDR-TB À√◊Õ°“√¥◊ÈÕ¬“„πºŸâªÉ«¬∑’Ë
‰¡à‡§¬√—°…“¡“°àÕπ ®–™à«¬ª√–‡¡‘πÀ√◊Õ∫àß∫Õ°ª√– ‘∑∏‘¿“æ
¢Õß°“√§«∫§ÿ¡«—≥‚√§‰¡à¥’æÕ¢Õßæ ◊Èπ∑’Ëπ—Èπ ∑”„Àâ¡’°“√·æ√ à
√–∫“¥¢Õß‡™ ◊ÈÕ MDR-TB   Ÿß ·µà∂â“æ∫ acquired MDR-TB
À√◊Õ°“√¥ ◊ÈÕ¬“„πºŸâªÉ«¬∑ ’Ë‡§¬√ —°…“¡“°àÕπÀ√◊Õ°”≈—ß√ —°…“®–
∫Õ°∂ ÷ß§ÿ≥¿“æ„π°“√√ —°…“¢Õßæ◊Èπ∑’Ëπ—Èπ ‡™àπ ¡’°“√°‘π¬“‰¡à
§√∫ √—°…“¥â«¬ Ÿµ√¬“∑’Ë‰¡à∂Ÿ°µâÕß ®“°√“¬ß“π¢ÕßÕß§å°“√
Õπ“¡—¬‚≈°„πªï æ.». 2550 æ∫«à“¡’ºŸâªÉ«¬«—≥‚√§ 14.6 ≈ â“π
§π √âÕ¬≈– 90 Õ¬Ÿà„πª√–‡∑»°”≈ —ßæ—≤π“ ·≈–æ∫ºŸâµ‘¥‡™◊ÈÕ

√“¬„À¡àªï≈– 8.8 ≈â“π§π πÕ°®“°π —Èπæ∫‡™◊ÈÕ«—≥‚√§¥◊ÈÕ¬“
™π‘¥‡ÕÁ°´å¥’Õ“√ å (extensively drug resistant, XDR-TB) ®”π«π
269 √“¬„π 35 ª√–‡∑» ·≈–æ∫¡“°∑ ’Ë ÿ¥∑’Ë∑«’ªÕ‡¡√ ‘°“„µâ
§◊Õª√–‡∑»Õ“√å‡®πµ‘π“ √Õß≈ß¡“§◊Õ∑«’ª¬ÿ‚√ªµ–«—πÕÕ° ∑”„Àâ
µâÕß‡ ’¬§à“„™â®à“¬„π°“√√—°…“∑’Ë Ÿß¢÷Èπ¡“° ‡™àπ ¡’√“¬ß“π∑’Ë
 À√—∞Õ‡¡√ ‘°“„™â§à“√ —°…“ Ÿß∂÷ß√“¬≈– 10 ≈â“π∫“∑  ”À√ —∫
ª√–‡∑»‰∑¬¡’√“¬ß“πºŸâªÉ«¬«—≥‚√§¢÷Èπ∑–‡∫ ’¬π√ —°…“®”π«π
58,000 √“¬ ª√–¡“≥°“√≥ å«à“¡’ºŸâªÉ«¬«—≥‚√§∑ —ÈßÀ¡¥ª√–¡“≥
91,000 √“¬ ·≈–µ—Èß·µàªï æ.». 2544 µ√«®æ∫‡™ ◊ÈÕ«—≥‚√§
¥◊ÈÕ¬“ XDR-TB ®”π«π 13 √“¬  ”À√ —∫æ ◊Èπ∑’Ë¿“§‡Àπ◊ÕµÕπ≈à“ß
´÷ËßÕ¬Ÿà„π°“√·∫àß‡¢µ°“√µ√«®√“™°“√ “∏“√≥ ÿ¢∑’Ë 17 ª√–°Õ∫
¥â«¬®—ßÀ«—¥æ‘…≥ÿ‚≈° Õÿµ√¥‘µ∂å ‡æ™√∫ Ÿ√≥å  ÿ‚¢∑—¬ ·≈– µ“°
π—Èπ¡’ºŸâªÉ«¬«—≥‚√§¥ ◊ÈÕ¬“À≈“¬¢π“π®”π«π 20 √“¬ ¡’ XDR-
TB √“¬ß“π 3 √“¬‡ªìπ™“«µà“ß™“µ‘ ∑’Ë®—ßÀ«—¥µ“°„πªï æ.».
2550 ‚¥¬º≈°“√¥”‡π ‘πß“π„πæ◊Èπ∑’Ë‡¢µ 17 ¡’ºŸâªÉ«¬«—≥‚√§
¢“¥¬“  Ÿß „π§√÷Ëßªï·√°¢Õßªï æ.». 2550 §‘¥‡ªìπ√âÕ¬≈– 5.5
·≈–Õ—µ√“§«“¡ ”‡√ Á®¢Õß°“√√—°…“«—≥‚√§À“¬√âÕ¬≈– 67.3 ́ ÷Ëß
µË”°«à“‡ªÑ“À¡“¬∑’ËÕß§å°“√Õπ“¡—¬‚≈°·≈–°√¡§«∫§ÿ¡‚√§µ—Èß
‰«â‰¡àπâÕ¬°«à“√âÕ¬≈– 85

°“√«‘π‘®©—¬«à“ºŸâªÉ«¬¡’°“√¥◊ÈÕµàÕ¬“«—≥‚√§µâÕß‰¥â√—∫
°“√¬◊π¬—π‚¥¬°“√ àßµ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕ‡æ“–‡™◊ÈÕ
·≈–∑¥ Õ∫§«“¡‰«µàÕ¬“¢Õß‡™ ◊ÈÕ°àÕπ ‚¥¬ ”π —°ß“π
ªÑÕß°—π§«∫§ÿ¡‚√§∑ ’Ë 9 ®—ßÀ«—¥æ‘…≥ ÿ‚≈° ÷́Ëß√ —∫  ‘Ëß  àßµ√«®
®“°‚√ßæ¬“∫“≈ —ß°—¥°√–∑√«ß “∏“√≥ ÿ¢®”π«π 46 ·Ààß
¥—ßπ—Èπ ®÷ß‰¥â∑”°“√»÷°…“°“√‡ΩÑ“√–«—ß°“√¥◊ÈÕµàÕ¬“¢Õß‡™◊ÈÕ¢÷Èπ
‚¥¬‡ªìπ°“√√«∫√«¡·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈¬âÕπÀ≈—ßµ—Èß·µà
ªïß∫ª√–¡“≥ æ.». 2548-2550 ‡æ◊ËÕµ‘¥µ“¡º≈°“√∑¥ Õ∫
§«“¡‰«µàÕ¬“¢Õß‡™ ◊ÈÕ«—≥‚√§ ‡æ◊ËÕπ”º≈°“√»÷°…“§√ —Èßπ ’È¡“
‡ªìπ·π«∑“ß„π°“√«“ß·ºπ¥”‡π ‘πß“π§«∫§ÿ¡ªÑÕß°—π«—≥‚√§
„πæ ◊Èπ∑’Ë¿“§‡Àπ◊ÕµÕπ≈à“ßµàÕ‰ª

«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“
‡æ ◊ËÕ»÷°…“ ∂“π°“√≥ å·≈–·π«‚π â¡¢Õß°“√¥ ◊ÈÕ¬“

√ —°…“«—≥‚√§„πæ ◊Èπ∑’Ë “∏“√≥  ÿ¢‡¢µ 17  ”À√—∫„™âª√–°Õ∫
°“√µ—¥ ‘π„®·≈–‡ªìπ·π«∑“ß°”Àπ¥π‚¬∫“¬„π°“√¥”‡π ‘πß“π
«—≥‚√§„πÕπ“§µ
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«‘∏’°“√»÷°…“
1. ¢âÕ¡Ÿ≈∑’Ë»÷°…“
»÷°…“®“°º≈°“√µ√«®¢Õß  ‘Ëß àßµ√«® ‡ ¡À– ÀπÕß

‚≈À‘µ ªí  “«– ·≈–  ‘Ëß àßµ√«®Õ◊Ëπ Ê „π√à“ß°“¬ ∑’Ë
‚√ßæ¬“∫“≈„πæ ◊Èπ∑’Ë “∏“√≥ ÿ¢‡¢µ 17 ª√–°Õ∫¥â«¬ ®—ßÀ«—¥
æ‘…≥ÿ‚≈° Õÿµ√¥‘µ∂å ‡æ™√∫Ÿ√≥å  ÿ‚¢∑—¬ ·≈– µ“° ®”π«π 46
·Ààß  àß¡“µ√«® ≥  ”π—°ß“πªÑÕß°—π§«∫§ÿ¡‚√§∑’Ë 9 æ‘…≥ÿ‚≈°
„π™à«ßªï æ.». 2548-2550 ®”π«π 2,901 µ—«Õ¬à“ß

2. «‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈
√«∫√«¡º≈°“√‡æ“–‡™◊ÈÕ¥â«¬ 3% Ogawa media ·≈–

º≈°“√∑¥ Õ∫§«“¡‰«µàÕ¬“°—∫¬“æ◊Èπ∞“π 4 ™π ‘¥ § ◊Õ
 ‡µ√Áæ‚µ¡—¬´‘π, ‰Õ‚´‰πÕ– ‘́¥, √‘·ø¡ªî´‘π, Õ’·∏¡∫‘«µÕ≈
≥ ÀâÕßªØ‘∫—µ‘°“√Õâ“ßÕ‘ß (National Tuberculosis Reference
Laboratory: NTRL)  ”π —°«—≥‚√§

√–¬–‡«≈“¢Õß°“√»÷°…“
»÷°…“‚¥¬¥”‡π‘π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈™à«ß‡¥ ◊Õπ

¡°√“§¡ æ.». 2548 ∂ ÷ß ∏ —π«“§¡ æ.». 2550

º≈°“√»÷°…“
®“°°“√»÷°…“  ‘Ëß àßµ√«®∑—ÈßÀ¡¥®”π«π 2,901 µ—«Õ¬à“ß

®“°‡ ¡À– ÀπÕß ‚≈À‘µ ªí  “«– ·≈–  ‘Ëß àßµ√«®Õ◊Ëπ Ê „π
√ à“ß°“¬ (µ“√“ß∑’Ë 1) æ∫«à“‡æ“–‡™◊ÈÕ¢÷Èπ®”π«π 391 µ—«Õ¬à“ß
(µ“√“ß∑ ’Ë 2) ·≈–‡¡ ◊ËÕ àß∑¥ Õ∫§«“¡‰«µàÕ¬“æ∫«à“‡™◊ÈÕ¥◊ÈÕµàÕ¬“
‰Õ‚´‰πÕ–´‘¥ (H) 24 (√âÕ¬≈– 6.13), √‘·ø¡ªî´‘π (R) 3
(√âÕ¬≈– 0.77),  ‡µ√Áæ‚µ¡—¬´‘π (S) 16 (√âÕ¬≈– 4.09)
πÕ°®“°π’È¬—ßæ∫°“√¥◊ÈÕ¬“√à«¡°—π § ◊Õ INH √ à«¡°—∫ R 9
(√ âÕ¬≈– 2.30), H √ à«¡°—∫ S 4 (√ âÕ¬≈– 1.02 ), H √ à«¡°—∫
E 1 (√ âÕ¬≈– 0.26), H √ à«¡°—∫ S ·≈– E 3 (√ âÕ¬≈– 0.77),
S √ à«¡°—∫ R ·≈– E 2 (√ âÕ¬≈– 0.51), H √ à«¡°—∫ R ·≈–
E 9 (√ âÕ¬≈– 2.30), H √ à«¡°—∫ R ·≈– S 6 (√âÕ¬≈– 1.54)
¥◊ÈÕµàÕ¬“∑—Èß 4 ™π‘¥ 48 (√âÕ¬≈– 12.28) æ∫«à“¡’ºŸâªÉ«¬
¥◊ÈÕ¬“«—≥‚√§À≈“¬¢π“π (multi-drug resistant, MDR-TB)
54 √“¬ (√âÕ¬≈– 13.81) ·≈–ºŸâµ‘¥‡™◊ÈÕ¡—¬‚§·∫§∑’‡√’¬Õ◊Ëπ Ê
∑’Ë‰¡à„™à«—≥‚√§ (nontuberculous mycobacteria: NTM) 18
√“¬ (√ âÕ¬≈– 4.6) (µ“√“ß∑ ’Ë 3)

µ“√“ß∑’Ë 1  · ¥ß™π‘¥¢Õß ‘Ëß àßµ√«®‡æ“–‡™◊ÈÕ∑’Ë àß¡“ ”π—°ß“πªÑÕß°—π§«∫§ÿ¡‚√§∑’Ë 9 æ‘…≥ÿ‚≈°

™π‘¥¢Õß  ‘Ëß àßµ√«® ªï 2548 ªï 2549 ªï 2550 ®”π«π√«¡ √ âÕ¬≈–
(Specimen) (Total) (Percentage)

Sputum 251 365 594 1,210 41.71
Body Fluid 555 457 515 1,527 52.64
Pus 41 39 25 105 3.62
Urine 5 3 11 19 0.65
Blood 8 7 10 25 0.86
Other - - 15 15 0.52
Total 860 871 1,170 2,901 100

∑’Ë¡“: √“¬ß“π™—π Ÿµ√«—≥‚√§  ”π—°ß“πªÑÕß°—π§«∫§ÿ¡‚√§∑’Ë 9 ®—ßÀ«—¥æ‘…≥ÿ‚≈° æ.». 2548-2550
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µ“√“ß∑ ’Ë 2  · ¥ßº≈°“√‡æ“–‡™ ◊ÈÕ¢Õß  ‘Ëß àßµ√«®·µà≈–™π ‘¥·¬°‡ªìπ√“¬™π ‘¥

ªï 2548 ªï 2549 ªï 2550
Specimen Culture Growth √ âÕ¬≈– Culture Growth √ âÕ¬≈– Culture Growth √ âÕ¬≈–

(µ—«Õ¬à“ß) (µ—«Õ¬à“ß) (µ—«Õ¬à“ß)
Sputum 49 19.52 87 23.58 156 13.33

Body Fluid 24 2.70 22 4.81 29 2.48
Pus 9 21.95 3 7.69 6 0.51
Urine - - 1 33.33 1 0.085
Blood - - - - 2 0.17
Other - - - - 2 0.17
Total 82 9.53 113 12.97 196 16.75

∑’Ë¡“: √“¬ß“π™—π Ÿµ√«—≥‚√§  ”π—°ß“πªÑÕß°—π§«∫§ÿ¡‚√§∑’Ë 9 ®—ßÀ«—¥æ‘…≥ÿ‚≈° æ.». 2548-2550

µ“√“ß∑ ’Ë 3  º≈°“√∑¥ Õ∫§«“¡‰«¢Õß‡™ ◊ÈÕµàÕ¬“«—≥‚√§

¬“∑ ’Ë∑¥ Õ∫ ªï 2548 ªï 2549 ªï 2550 √âÕ¬≈–
S R S R S R N = 391

Streptomycin (S) 1 2 2 3 5 11 4.09
Isoniazid (H) - 7 - 3 - 14 6.13
Rifampicin (R) - - - 1 1 2 0.77
Ethambutol (E) 2 - 2 - 7 - -
S+E 3 - 2 - - - -
S+H - 1 - 1 - 2 1.02
H+R - 3 - 2 - 4 2.3
H+E - - - 1 1 - 0.26
S+R+E 8 1 5 1 8 - 0.51
S+H+E - - 1 1 1 2 0.77
H+R+E 2 2 3 1 9 6 2.30
S+H+R - - - - - 6 1.54
S+H+R+E 45 12 47 18 107 18 12.28

À¡“¬‡Àµÿ  (R - Resistant, S - Susceptible)

∑’Ë¡“: √“¬ß“π™—π Ÿµ√«—≥‚√§  ”π —°ß“πªÑÕß°—π§«∫§ÿ¡‚√§∑’Ë 9 ®—ßÀ«—¥æ‘…≥ÿ‚≈°ªï æ.». 2548-2550



          √—™≥’æ√ §”¡‘π∑√å «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ98

«‘®“√≥å
°“√‡Ω Ñ“√–«—ß°“√¥◊ÈÕ¬“¢Õß‡™◊ÈÕ«—≥‚√§„πæ◊Èπ∑’Ë¿“§

‡Àπ◊ÕµÕπ≈ à“ß ®“°‚√ßæ¬“∫“≈  —ß°—¥°√–∑√«ß “∏“√≥  ÿ¢
„πæ ◊Èπ∑’Ë “∏“√≥ ÿ¢‡¢µ 17 ´÷Ëßª√–°Õ∫¥â«¬®—ßÀ«—¥æ‘…≥ÿ‚≈°
Õÿµ√¥‘µ∂å ‡æ™√∫Ÿ√≥å  ÿ‚¢∑—¬ ·≈–µ“° ®”π«π 46 ·Ààß ·≈–
»Ÿπ¬å∫√‘°“√«—≥‚√§ ¢Õß ”π —°ß“πªÑÕß°—π§«∫§ÿ¡‚√§∑ ’Ë 9 ®—ßÀ«—¥
æ‘…≥ÿ‚≈° °√¡§«∫§ÿ¡‚√§ °√–∑√«ß “∏“√≥  ÿ¢ªï æ.». 2548-
2550 æ∫«à“·π«‚π â¡°“√  àßµ—«Õ¬à“ß¡“¥”‡π ‘π°“√‡æ“–‡™ ◊ÈÕ
·≈–æ∫‡™◊ÈÕ‡®√‘≠∫πÕ“À“√‡æ“–‡™◊ÈÕ¡“°¢÷Èπ∑ ÿ°ªï ‡π◊ËÕß®“°¡’
°“√§âπÀ“ºŸâªÉ«¬√“¬„À¡à„π°≈ÿà¡µà“ß Ê ¡“°¢÷Èπ ‡™àπ °≈ÿà¡∑’Ë¡’
°“√ —¡º— „°≈ â™‘¥ºŸâªÉ«¬ °≈ÿà¡ºŸâµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ °≈ÿà¡∑’Ë¡’Õ“°“√
 ß —¬‡¢â“‰¥â°—∫‚√§«—≥‚√§ ‡ªìπµâπ ·≈–æ∫«à“·π«‚πâ¡¢Õß
°“√¥◊ÈÕ¬“¢Õß‡™◊ÈÕ«—≥‚√§„πæ◊Èπ∑’Ë “∏“√≥ ÿ¢‡¢µ 17 ¡’¡“°¢÷Èπ
®÷ßµâÕß¡’°“√«“ß·ºπ°“√¥”‡π ‘πß“π«—≥‚√§∑“ß¥â“π°“√√ —°…“
·≈–°“√¥Ÿ·≈ºŸâªÉ«¬Õ¬à“ß‡À¡“– ¡·≈–√ —¥°ÿ¡‡æ ◊ËÕ„Àâ°“√
¥”‡π ‘πß“π«—≥‚√§ª√– ∫§«“¡ ”‡√Á® ·≈–∫√√≈ÿ‡ªÑ“À¡“¬
µ“¡·π«∑“ß°“√¥”‡π ‘πß“π«—≥‚√§·Ààß™“µ‘µàÕ‰ª´÷ËßµâÕß
Õ“»—¬°≈‰°¢Õß∑ÿ°¿“§ à«π∑’Ë‡°’Ë¬«¢âÕß®÷ß®– “¡“√∂¥”‡π ‘π
‰¥â∫√√≈ÿ‡ªÑ“À¡“¬∑ ’Ëµ—Èß‰«â
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Abstract: Khummin R. The Surveillance of Drug Resistant Tuberculosis in the Lower North of Thailand between
2005-2007. Thai J Tuberc Chest Dis Crit Care 2009; 30: 94-99.
Office of Disease Prevention and Control 9, Pitsanulok, Ministry of Public Health

This retrospective study is done to determine situation and trend of multi-drug resistant tuberculosis
(MDR-TB). The whole study retrieved 2,901 clinical specimens (sputum pus blood and urine) from hospitals in
control of The Office of Diseases Prevention and Control 9th Phitsanulok, 2006-2008. There were 392 drug
susceptibility tests (13.48%) form The national tuberculosis reference laboratory. The result revealed drug resistance
for isoniazid (H) 43 (11%), rifampicin (R) 14 (3.58%), streptomycin (S) 28 (7.16%) isoniazid (H) 6 (1.53%). H with
R (1.79%), H with S (1.53 %), H with E (0.26%), H with S and E (0.77%), S with R and E (0.26%), H with
R and E (1.79%), H with R and S (1.54%), resistance for all drugs 4.6%. There were 20 MDR-TB cases (5.12%)
and nontuberculous mycobacteria, (NTM) 18 cases (4.6%). MDR-TB is the best index for National TB programme
treatment quality and TB planning. This study shows high prevalence and upward trend for MDR-TB. However, this
study retrieved some specimens from this area. It is possible that there were more cases of MDR-TB in this area.
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‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ßÕ¬à“ß§√Õ∫§≈ÿ¡

Comprehensive Management Program in COPD Patients
°π° æ‘æ—≤πå‡«™ æ.∫.

°≈ ÿà¡ß“πÕ“¬ÿ√°√√¡ ‚√ßæ¬“∫“≈π à“π °√–∑√«ß “∏“√≥  ÿ¢

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

∫∑§—¥¬àÕ
∑’Ë¡“ : ‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß‡ªìπ‚√§‰¡àµ‘¥µàÕ∑’Ë¡’Õÿ∫—µ‘°“√≥å‡æ‘Ë¡¡“°¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß „π∑»«√√…Àπ â“¡’·π«‚π â¡

∑’Ë®–¡’ºŸâªÉ«¬‡ ’¬™’«‘µ¡“°¢÷Èπ‡°◊Õ∫ Õß‡∑à“ ‚¥¬Õ—µ√“°“√‡¢â“√ —∫°“√√ —°…“∑’ËÀâÕß©ÿ°‡©‘π ·≈–Õ—µ√“°“√πÕπ
„π‚√ßæ¬“∫“≈‡æ‘Ë¡  Ÿß¢÷Èπ ∑”„Àâ‡ ’¬§à“„™â®à“¬„π°“√√ —°…“∑ ’Ë‡æ‘Ë¡¢÷Èπ·µà¬—ß‰¡à¡’·π«∑“ß„π°“√√ —°…“∑ ’Ë‡À¡“– ¡
¥—ßπ—Èπ°“√®—¥µ—Èß·π«∑“ß°“√√ —°…“µ“¡‚ª√·°√¡·≈–ª√ —∫ª√ ÿß„Àâ‡À¡“– ¡®–°àÕ„Àâ‡°‘¥ª√–‚¬™πåµàÕºŸâªÉ«¬

«—µ∂ÿª√– ß§å : ‡æ◊ËÕª√–‡¡‘πº≈°“√√—°…“ºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ßµ“¡‚ª√·°√¡°“√√—°…“∑’Ë°”Àπ¥Õ¬à“ß§√Õ∫§≈ÿ¡
«’∏’°“√»÷°…“ : ‡ªìπ°“√»÷°…“‡™‘ß«‘‡§√“–Àå‚¥¬‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ºŸâªÉ«¬∑’Ë«‘π‘®©—¬‡ªìπ‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß‡ª√’¬∫‡∑’¬∫

º≈°“√√—°…“°àÕπ·≈–À≈—ß°“√„™â‚ª√·°√¡°“√√—°…“√–À«à“ß‡¥◊Õπæƒ»®‘°“¬π 2550 ∂ ÷ßµÿ≈“§¡ 2551
«‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬ ∂‘µ‘ ®”π«π √ âÕ¬≈– §à“‡©≈’Ë¬   à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π Fisherûs exact ·≈– Paired
t-test

º≈°“√»÷°…“ : ºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß∑’Ë∑”°“√»÷°…“®”π«π 137 √“¬ ∂ Ÿ°§—¥ÕÕ° 6 √“¬ Õ“¬ÿ‡©≈’Ë¬ 68 ªï ‡ªìπ
‡æ»™“¬√âÕ¬≈– 79 ª√–«—µ‘‡ ’Ë¬ß∑’Ë ”§—≠§◊Õ °“√ Ÿ∫∫ÿÀ√ ’Ë √âÕ¬≈– 43.51 ¡’‚√§ª√–®”µ—« à«π„À≠ à§◊Õ
‚√§§«“¡¥—π‚≈À‘µ Ÿß BODE index ‡©≈ ’Ë¬ 3.14 √ âÕ¬≈– 58.82 ¡’º≈∑¥ Õ∫ ¡√√∂¿“æªÕ¥Õ¬Ÿà„π
√–¬–¢Õß‚√§ª“π°≈“ß∂ ÷ß√ÿπ·√ß æ∫«à“ Modified Medical Research Council scale, MMRC ¢Õß
‡æ»™“¬¡’§à“¡“°°«à“‡æ»À≠‘ß„π∑ÿ°™à«ß§«“¡ÀÕ∫‡Àπ◊ËÕ¬·≈–‰¡à —¡æ—π∏å°—∫§«“¡√ÿπ·√ß¢Õß‚√§ ºŸâªÉ«¬
‰¥â√—∫°“√√ —°…“¥â«¬¬“æàπ¢¬“¬À≈Õ¥≈¡‡«≈“¡’Õ“°“√ √ âÕ¬≈– 99.24 ¿“¬À≈ —ß°“√„™â‚ª√·°√¡°“√
√—°…“ “¡“√∂≈¥√–¥—∫§«“¡ÀÕ∫‡Àπ◊ËÕ¬ Õ—µ√“°“√°”‡√‘∫¢ÕßºŸâªÉ«¬ Õ—µ√“°”‡√‘∫´È”À≈—ß®”Àπ à“¬®“°
‚√ßæ¬“∫“≈¿“¬„π 28 «—π ·≈–§à“„™â®à“¬„π°“√√ —°…“ºŸâªÉ«¬Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂ ‘µ‘ (p<0.0001)
®”π«πºŸâªÉ«¬∑’Ë‡¥‘π∑¥ Õ∫§«“¡∑πµàÕ°“√ÕÕ°°”≈ —ß°“¬‚¥¬°“√«—¥√–¬–∑“ß∑’Ë‡¥‘π‰¥â„π‡«≈“ 6 π“∑’ ‡æ‘Ë¡
¢÷Èπ 30, 54 ‡¡µ√ ‡æ‘Ë¡‡ªìπ√âÕ¬≈– 54.69 ·≈– 43.75 µ“¡≈”¥—∫

 √ÿªº≈°“√»÷°…“ : °“√√—°…“ºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√ —ßµ“¡‚ª√·°√¡∑ ’Ë°”Àπ¥ “¡“√∂∫√√‡∑“Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬ ≈¥
Õ—µ√“°“√°”‡√ ‘∫ Õ—µ√“°“√πÕπ‚√ßæ¬“∫“≈´È” ·≈–§à“„™â®à“¬ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

√—∫‰«âµ’æ‘¡æå‡¡◊ËÕ«—π∑’Ë 26 ¡°√“§¡ 2552



ªï∑’Ë 30 ©∫—∫∑’Ë 2 ‡¡…“¬π-¡‘∂ÿπ“¬π 2552 101
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∫∑π”
‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß‡ªìπ‚√§∑ ’ËªÑÕß°—π·≈–√ —°…“‰¥â ‚¥¬

¡’≈—°…≥–°“√µ’∫¢ÕßÀ≈Õ¥≈¡∑ ’Ë‰¡à¡’°“√º—π°≈—∫‡ªìπ‡æ‘Ë¡¢÷Èπ
‡√◊ËÕ¬ Ê  “‡Àµÿ‡°‘¥®“°°“√ —¡º— °—∫§«—π∫ÿÀ√’Ë·≈–Õπÿ¿“§¢Õß
°ä“´æ‘… ∑”„Àâ‡°‘¥°“√Õ—°‡ ∫ ·≈–°√–∫«π°“√µÕ∫ πÕß
¢Õß√ à“ß°“¬Õ¬à“ß√ ÿπ·√ß‚¥¬‡©æ“–µàÕ√–∫∫∑“ß‡¥‘πÀ“¬„®1-2

‚¥¬°≈‰°°“√‡°‘¥‚√§¬—ß‰¡à∑√“∫ “‡Àµÿ∑’Ë·πàπÕπ Õ“®‡°‘¥®“°
oxidative stress À√◊Õ§«“¡º‘¥ª°µ‘¢Õß√–∫∫¿Ÿ¡‘µâ“π∑“π
¢Õß√ à“ß°“¬ ∑”„Àâ‡°‘¥°“√≈¥≈ß¢Õß‰¢¡—πÕ‘ √– (free
fat mass) √à«¡°—∫¡’§«“¡º‘¥ª°µ‘Àπâ“∑’Ë¢Õß√–∫∫°≈ â“¡‡π◊ÈÕ
¿“«– ’́¥ °√–¥Ÿ°ºÿ ¿“«–´÷¡‡»√â“ §«“¡¥—πÀ≈Õ¥‡≈◊Õ¥ªÕ¥
 Ÿß ·≈–À—«„®¥â“π¢«“≈â¡‡À≈«3 æ∫«à“§«“¡™ÿ°¢Õß‚√§·≈–
Õ—µ√“°“√‡ ’¬™’«‘µ‡æ‘Ë¡ Ÿß¢÷Èπ„πªï æ.». 2545 ®“°°“√§“¥-
°“√≥å¢ÕßÕß§å°“√Õπ“¡—¬‚≈° æ∫«à“§«“¡™ÿ°¢Õß‚√§®– Ÿß
¢÷Èπ„π‡æ»™“¬¡“°°«à“À≠‘ß4  “‡Àµÿ¢Õß‚√§∑ ’Ë ”§—≠„π‡¢µ
‡Õ‡™’¬·ª´‘øî°§◊Õ °“√ Ÿ∫∫ ÿÀ√’Ë ‚¥¬æ∫‡©≈’Ë¬∂÷ß√âÕ¬≈– 6.35
 Õ¥§≈ âÕß°—∫°“√»÷°…“„π®—ßÀ«—¥‡™’¬ß„À¡à ́ ÷Ëßæ∫∂ ÷ß√âÕ¬≈– 3.7-
8.16 º≈®“°°“√°”‡√‘∫¢Õß‚√§¬—ß àßº≈„ÀâÕ“°“√¢ÕßºŸâªÉ«¬
‡≈«≈ß7,8 ®πµâÕß∑”°“√ª√—∫‡ª≈’Ë¬π°“√√ —°…“∫ àÕ¬§√ —Èß ·≈–
‡æ‘Ë¡°“√„™â∑√—æ¬“°√„π°“√√ —°…“9 ∑”„ÀâºŸâªÉ«¬µâÕß‡¢â“√—∫
°“√√—°…“∑’ËÀâÕß©ÿ°‡©‘π∫ àÕ¬¢÷Èπ ®”π«π°“√πÕπ‚√ßæ¬“∫“≈
¡“°¢÷Èπ10,11 ·≈–‡æ‘Ë¡§à“„™â®à“¬¢Õß°“√√—°…“∂÷ß√âÕ¬≈– 60-90
®“°°“√»÷°…“„πª√–‡∑» «’‡¥π12 ªí®®ÿ∫—π°“√√—°…“®÷ß‡πâπ
°“√¥Ÿ·≈ºŸâªÉ«¬‡ªìπÕß§å√«¡¡“°¢÷Èπ ‡√ ‘Ë¡®“°°“√„Àâ§«“¡√ Ÿâ·°à
ºŸâªÉ«¬·≈–≠“µ‘‡√◊ËÕß°“√¥Ÿ·≈µπ‡Õß¥â“π‚¿™π“°“√∫”∫ —¥ °“√
æàπ¬“¢¬“¬À≈Õ¥≈¡ °“√À¬ÿ¥ Ÿ∫∫ ÿÀ√’Ë °“√øóôπøŸ ¡√√∂¿“æ
ªÕ¥ √«¡∂÷ß°“√ºà“µ—¥ªÕ¥ÕÕ°∫“ß°≈’∫ À√◊Õ¡’°“√ºà“µ—¥
‡ª≈’Ë¬πªÕ¥ ‡π◊ËÕß®“°‚√§¥—ß°≈à“«‰¡à “¡“√∂√ —°…“„Àâ
À“¬¢“¥‰¥â ¥—ßπ—Èπ‡ªÑ“À¡“¬ ”§—≠¢Õß°“√√—°…“®÷ß‡æ◊ËÕ
ªÑÕß°—π„Àâ°“√∑”ß“π¢ÕßªÕ¥‡ ◊ËÕ¡™â“≈ß ≈¥Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬
‡æ‘Ë¡§ÿ≥¿“æ™’«‘µ √ —°…“¿“«–·∑√°´âÕπ ·≈–≈¥Õ—µ√“°“√
‡ ’¬™’«‘µ2,13 °“√ª√–‡¡‘πº≈≈—æ∏å¢Õß°“√√—°…“¥—ß°≈à“«®–„™â
BODE index Õ—πª√–°Õ∫¥â«¬¥—™π’¡«≈°“¬ (body mass
index, BMI)14,15 √–¥—∫°“√µ’∫¢ÕßÀ≈Õ¥≈¡ (obstruction)
«—¥®“°§à“ forced expiratory volume ∑ ’Ë 1 «‘π“∑’ (FEV1)
√–¥—∫§«“¡ÀÕ∫‡Àπ◊ËÕ¬ (dyspneic scale) ª√–‡¡‘π®“°
Modified Medical Research Council scale, MMRC16

·≈–§«“¡ “¡“√∂„π°“√ÕÕ°°”≈ —ß°“¬ (exercise capacity)
‚¥¬«—¥√–¬–∑“ß∑ ’Ë‡¥‘π‰¥â„π™à«ß‡«≈“ 6 π“∑ ’ (six-minute walk-
ing distance test, 6 MWD)17,18

®ÿ¥ª√– ß§å¢Õß°“√»÷°…“π’È‡æ◊ËÕª√–‡¡‘πº≈°“√√—°…“
µ“¡‚ª√·°√¡∑’Ë°”Àπ¥„π°“√¥Ÿ·≈ºŸâªÉ«¬ ‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß

«‘∏ ’°“√»÷°…“
‡°Á∫¢âÕ¡Ÿ≈°“√»÷°…“·∫∫‰ª¢â“ßÀπâ“ (prospective

study) ‡ª√’¬∫‡∑’¬∫°àÕπ·≈–À≈—ß„™â‚ª√·°√¡°“√√—°…“‚√§
ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√ —ß„πºŸâªÉ«¬∑ ’Ë«‘π‘®©—¬‡ªìπ‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß
∑’Ë·ºπ°Õ“¬ÿ√°√√¡∑—ÈßºŸâªÉ«¬πÕ°·≈–„π¢Õß‚√ßæ¬“∫“≈
Õÿµ√¥‘µ∂å µ—Èß·µà‡¥◊Õπæƒ»®‘°“¬π 2550 ∂÷ß µÿ≈“§¡ 2551

Inclusion criteria: ºŸâªÉ«¬Õ“¬ÿ¡“°°«à“ 35 ªï ¡’ª√–«—µ‘
 Ÿ∫∫ÿÀ√’Ë¡“°°«à“ 10 packs per year ‰¥â√—∫°“√«‘π‘®©—¬‡ªìπ
ºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß µ“¡π‘¬“¡¢Õß Global Initiative
for Chronic Obstructive Lung Disease (GOLD) guide-
lines19

Exclusion criteria: ºŸâªÉ«¬¡’Õ“°“√·≈–Õ“°“√· ¥ßÕ◊Ëπ
√à«¡°—∫¿“æ√ —ß  ’∑√«ßÕ°‰¡à‡¢â“°—∫‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß ‡™àπ
«—≥‚√§ Ωï„πªÕ¥ ¡’ª√–«—µ‘‡ªìπ¡–‡√ ÁßªÕ¥ À√◊ÕºŸâªÉ«¬
∑’Ë‰¥â√—∫°“√µ—¥ªÕ¥

π‘¬“¡
Body mass index, BMI §◊Õ ¥—™π ’¡«≈°“¬¢Õß

ºŸâªÉ«¬·√°√ —∫∑’Ë‡¢â“√ à«¡‚ª√·°√¡ ‚¥¬¬÷¥µ“¡ WHO classifi-
cation 200620

§–·ππ¿“«–À“¬„®≈”∫“° (Modified Medical
Research Council, MMRC) ·∫ àß‡ªìπ 5 √–¥—∫¥—ßπ’È

0. √ Ÿâ ÷°À“¬„®ÀÕ∫ ¢≥–ÕÕ°°”≈—ß°“¬Õ¬à“ßÀπ —°
‡∑à“π—Èπ

1. À“¬„®ÀÕ∫‡¡ ◊ËÕ‡¥‘πÕ¬à“ß‡√àß√’∫∫πæ◊Èπ√“∫ À√◊Õ
‡¥‘π¢÷Èπ∑’Ë Ÿß™—π



          °π° æ‘æ—≤πå‡«™ «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ102

2. ‡¥‘π∫πæ ◊Èπ√“∫‰¥â™â“°«à“§πÕ ◊Ëπ„π«—¬‡¥’¬«°—π
‡æ√“–À“¬„®ÀÕ∫À√◊ÕµâÕßÀ¬ÿ¥‡æ◊ËÕÀ“¬„®‡¡◊ËÕ
‡¥‘πµ“¡ª°µ‘∫πæ ◊Èπ√“∫

3. µâÕßÀ¬ÿ¥‡æ ◊ËÕÀ“¬„®À≈ —ß®“°‡¥‘π‰¥âª√–¡“≥ 100
‡¡µ√ À√◊ÕÀ≈—ß®“°‡¥‘π‰¥â —°æ—°∫πæ◊Èπ√“∫

4. À“¬„®ÀÕ∫‡°‘π°«à“∑’Ë ®–ÕÕ°®“°∫â “πÀ√◊Õ
À“¬„®ÀÕ∫¡“°¢≥–À√◊Õ‡ª≈’Ë¬π‡§√◊ËÕß·µàßµ—«

Six-minute walking distance test, 6 MWD § ◊Õ
°“√∑¥ Õ∫§«“¡∑πµàÕ°“√ÕÕ°°”≈ —ß°“¬‚¥¬°“√«—¥√–¬–
∑“ß∑’Ë‡¥‘π‰¥â„π‡«≈“ 6 π“∑’

Minimal clinical important difference, MCID §◊Õ
°“√‡ª≈’Ë¬π·ª≈ß∑’ËπâÕ¬∑’Ë ÿ¥∑’Ë “¡“√∂‡ÀÁπº≈∑“ß§≈‘π‘° ´÷Ëß
«—¥®“°°“√‡¥‘π‰¥â√–¬–∑“ß‡æ‘Ë¡¢÷ÈπÕ¬à“ßπâÕ¬ 54 ‡¡µ√ „π
√–¬–‡«≈“ 6 π“∑ ’

MMRC-1 § ◊Õ §–·ππ¿“«–À“¬„®≈”∫“°∑ ’Ë¥’¢÷Èπ

°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈
°“√‡°Á∫¢âÕ¡Ÿ≈‰¥â®“°ºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√ —ß∑’Ë¡“

√—∫°“√√—°…“„π·ºπ°Õ“¬ÿ√°√√¡ºŸâªÉ«¬πÕ°·≈–ºŸâªÉ«¬„π¢Õß
‚√ßæ¬“∫“≈Õÿµ√¥‘µ∂å √–À«à“ß‡¥ ◊Õπæƒ»®‘°“¬π 2550 ∂ ÷ß
µÿ≈“§¡ 2551 ®”π«π 137 √“¬ §—¥ÕÕ°®“°°“√»÷°…“ 6 √“¬
‚¥¬‚ª√·°√¡°“√¥Ÿ·≈ºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ßª√–°Õ∫
¥â«¬°“√øóôπøŸ ¡√√∂¿“æ°“√À“¬„® ‚¥¬·π–π”°“√À¬ÿ¥ Ÿ∫
∫ ÿÀ√’Ë ·π–π”°“√‡≈◊Õ°√ —∫ª√–∑“πÕ“À“√∑ ’Ë‡À¡“– ¡°—∫‚√§
°“√øóôπøŸ ¡√√∂¿“æªÕ¥ ·≈– Õπ°“√æàπ¬“∑ ’Ë∂Ÿ°µâÕß·°à
ºŸâªÉ«¬·∫∫‡∫Á¥‡ √Á®∑ ’Ë§≈‘π‘°ºŸâªÉ«¬πÕ° (one stop clinic) ·≈–
‡™◊ËÕ¡‚¬ß°—∫°“√¥Ÿ·≈¢ÕßºŸâªÉ«¬„πÀÕºŸâªÉ«¬„Àâ‡ªìπ¡“µ√∞“π
‡¥’¬«°—π ¥—ß· ¥ß„π·ºπ¿“æ∑ ’Ë 1 ∑”°“√®—¥‡°Á∫¢âÕ¡Ÿ≈
æ◊Èπ∞“π∑—Ë«‰ª¢ÕßºŸâªÉ«¬ ‰¥â·°à Õ“¬ÿ ‡æ» ‚√§ª√–®”µ—« ªí®®—¬
‡ ’Ë¬ß∑ ’Ë∑”„Àâ‡°‘¥‚√§ º≈°“√∑¥ Õ∫ ¡√√∂¿“æªÕ¥¿“¬
À≈—ß°“√«‘π‘®©—¬ Õ—πª√–°Õ∫¥â«¬ §à“ FEV1, FVC, Õ—µ√“ à«π
FEV1/FVC, °“√«—¥√–¥—∫§«“¡Õ‘Ë¡µ—«¢ÕßÕÕ°´‘‡®π °“√
ª√–‡¡‘π BMI, BODE index, Õ—µ√“°“√‡ ’¬™’«‘µ, §«“¡

√ÿπ·√ß¢Õß°“√∑¥ Õ∫ ¡√√∂¿“æªÕ¥, §«“¡ —¡æ—π∏å
√–À«à“ß§à“ MMRC °—∫‡æ», §«“¡  —¡æ—π∏å√–À«à“ß§à“ MMRC
°—∫§«“¡√ÿπ·√ß¢Õß‚√§, °“√√—°…“‚¥¬°“√„™â¬“, º≈≈—æ∏å
¢ÕßºŸâªÉ«¬®“°°“√‡¢â“√ à«¡‚ª√·°√¡°“√√—°…“‚√§ªÕ¥Õÿ¥°—Èπ
‡√◊ÈÕ√ —ß· ¥ß‡ª√’¬∫‡∑’¬∫§à“ 6 MWD, MMRC, MMRC-1
´÷Ëß¡’°“√«—¥°àÕπ·≈–À≈—ß‡¢â“√ à«¡‚ª√·°√¡ 8   —ª¥“Àå, Õ—µ√“
°“√°”‡√‘∫¢ÕßºŸâªÉ«¬, Õ—µ√“°“√°”‡√‘∫´È”À≈ —ß®”Àπà“¬®“°
‚√ßæ¬“∫“≈¿“¬„π 28 «—π, §à“„™â®à“¬„π°“√√ —°…“ ÷́Ëß‡°Á∫
¢âÕ¡Ÿ≈∑’Ë 1 ªï À≈ —ß®“°°“√»÷°…“

°“√«‘‡§√“–Àå∑“ß ∂ ‘µ‘
¢âÕ¡Ÿ≈æ ◊Èπ∞“π¢ÕßºŸâªÉ«¬· ¥ß„π√ Ÿª√ âÕ¬≈– §à“‡©≈ ’Ë¬

 à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π °“√‡ª√ ’¬∫‡∑’¬∫¢âÕ¡Ÿ≈√–À«à“ß°≈ ÿà¡
„™â°“√∑¥ Õ∫ Fisherûs exact ¢âÕ¡Ÿ≈µàÕ‡π◊ËÕß„™â Paired
t-test §à“ p value<0.05 ∂◊Õ«à“¡’π—¬ ”§—≠∑“ß ∂‘µ‘

º≈°“√»÷°…“
ºŸâªÉ«¬∑ —ÈßÀ¡¥∑’Ë∑”°“√»÷°…“¡’ 137 √“¬ ∂ Ÿ°§—¥ÕÕ°

6 √“¬ ‚¥¬‡ªìπ«—≥‚√§ªÕ¥ 3 √“¬ Ωï„πªÕ¥ 1 √“¬ ¡–‡√Áß
ªÕ¥ 1 √“¬ ·≈–ºŸâªÉ«¬∑ ’Ë‰¥â√—∫°“√µ—¥ªÕ¥ 1 √“¬ æ∫«à“
ºŸâªÉ«¬ à«π„À≠à‡ªìπ‡æ»™“¬ Õ“¬ÿ‡©≈’Ë¬ 68.58 ªï ¡’ª√–«—µ‘
‡ ’Ë¬ß∑’Ë ”§—≠§ ◊Õ  Ÿ∫∫ÿÀ√’Ë √Õß≈ß¡“§ ◊Õ ª√–«—µ‘ —¡º— °—∫§«—π
®“°‡µ“∂à“πÀ√◊Õ‡™◊ÈÕ‡æ≈ ‘ß ·≈–ΩÿÉπ≈–ÕÕß®“°°“√∑”ß“π ·≈–
‡§¡’¿—≥±å æ∫ºŸâªÉ«¬∑’Ë¡’‚√§ª√–®”µ—«∂÷ß√âÕ¬≈– 43 ‚¥¬‚√§
∑’Ëæ∫∫àÕ¬§◊Õ§«“¡¥—π‚≈À‘µ Ÿß ‚√§À—«„®¢“¥‡≈◊Õ¥ √Õß≈ß¡“
§◊Õ‚√§‡∫“À«“π ·≈–Õ—¡æ“µ º≈°“√∑¥ Õ∫ ¡√√∂¿“æªÕ¥¡’
FEV1 ‡©≈’Ë¬√âÕ¬≈– 71, FVC ‡©≈’Ë¬ 2.49 ≈‘µ√,  —¥ à«π¢Õß
FEV1 µàÕ FVC ‡©≈’Ë¬√ âÕ¬≈– 60.45 §à“ BMI ‡©≈’Ë¬Õ¬Ÿà∑’Ë
19.95, §à“ BODE index ‡©≈ ’Ë¬Õ¬Ÿà∑’Ë 3.14, §à“§«“¡Õ‘Ë¡µ—«
¢ÕßÕÕ° ‘́‡®π„π‡≈◊Õ¥‡©≈’Ë¬√âÕ¬≈– 95.76, Õ—µ√“°“√‡ ’¬
™’«‘µ‡©≈’Ë¬√ âÕ¬≈– 2.24 ¥—ß· ¥ß„πµ“√“ß∑ ’Ë 1
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µ“√“ß∑ ’Ë 1 ¢âÕ¡Ÿ≈æ◊Èπ∞“π¢ÕßºŸâªÉ«¬∑ ’Ë‡¢â“√à«¡‚ª√·°√¡°“√√—°…“‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ßÕ¬à“ß§√Õ∫§≈ ÿ¡

‡æ» (™“¬/À≠‘ß) (√âÕ¬≈–) 104/27 (79.39/20.61)
Õ“¬ÿ, ªï (§à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π) 68.58 ± 10.49
ª√–«—µ‘§«“¡‡  ’Ë¬ß

 Ÿ∫∫ ÿÀ√’Ë (√âÕ¬≈–) 86.36
 —¡º— §«—π®“°‡µ“∂à“πÀ√◊Õ‡™ ◊ÈÕ‡æ≈ ‘ß (√âÕ¬≈–) 59.09
 —¡º— ΩÿÉπ≈–ÕÕß®“°°“√∑”ß“π, ‡§¡’¿—≥±å (√âÕ¬≈–) 22.72
¡’‚√§ª√–®”µ—« (√âÕ¬≈–) 43.51

‚√§§«“¡¥—π‚≈À‘µ Ÿß 13.74
‚√§À—«„®¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß 12.97
‚√§‡∫“À«“π, ‚√§Õ—¡æ“µ  3.05

°“√∑¥ Õ∫ ¡√√∂¿“æªÕ¥
§à“‡©≈’Ë¬ (  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π)

FEV1 L% predicted 71.68 (27.83)
FVC 2.49 (0.85)
Õ—µ√“  à«π FEV1/FVC 60.45

BMI kg/m2 (§à“‡©≈ ’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π) 19.95 ± 3.91
BODE index (§à“‡©≈ ’Ë¬ ±  à«π‡∫ ’Ë¬ß‡∫π¡“µ√∞“π) 3.14 ± 2.27
§à“§«“¡Õ‘Ë¡µ—«¢ÕßÕÕ° ‘́‡®π„π‡≈◊Õ¥ 95.76 ± 4.3

(√âÕ¬≈– ±  à«π‡∫ ’Ë¬ß‡∫π¡“µ√∞“π)
Õ—µ√“°“√‡ ’¬™’«‘µ (√âÕ¬≈–) 2.24
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·ºπ¿Ÿ¡‘∑’Ë 1  · ¥ß‚ª√·°√¡°“√¥Ÿ·≈√—°…“¢ÕßºŸâªÉ«¬ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß
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·ºπ¿Ÿ¡‘∑ ’Ë 2  · ¥ß§«“¡√ ÿπ·√ß¢Õß°“√∑¥ Õ∫ ¡√√∂¿“æªÕ¥

®“°·ºπ¿Ÿ¡‘∑’Ë 2 ºŸâªÉ«¬ à«π„À≠à√âÕ¬≈– 58.82 ¡’
º≈°“√∑¥ Õ∫ ¡√√∂¿“æªÕ¥æ∫«à“Õ¬Ÿà„π√–¬–¢Õß‚√§

ª√–‡¿∑ª“π°≈“ß∂ ÷ß√ÿπ·√ß



          °π° æ‘æ—≤πå‡«™ «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ106

®“°·ºπ¿Ÿ¡‘∑’Ë 3  · ¥ß„Àâ‡ÀÁπ«à“§à“ MMRC „π
‡æ»™“¬®–¡’§à“¡“°°«à“‡æ»À≠‘ß∑ÿ°™à«ß¢Õß§«“¡ÀÕ∫‡Àπ◊ËÕ¬

·ºπ¿Ÿ¡‘∑’Ë 3  · ¥ß§«“¡  —¡æ—π∏å√–À«à“ß§à“ MMRC °—∫√–¥—∫§«“¡√ÿπ·√ß¢Õß‚√§

®“°·ºπ¿Ÿ¡‘∑’Ë 4  æ∫«à“ºŸâªÉ«¬¡’°“√„™â¬“æàπ¬“
¢¬“¬À≈Õ¥≈¡‡«≈“¡’Õ“°“√¡“°∑ ’Ë ÿ¥∂÷ß√âÕ¬≈– 99.24 ¬“∑’Ë
„™â§«∫§ÿ¡Õ“°“√  à«π„À≠à„™â¬“√—∫ª√–∑“π¡“°°«à“¬“æàπ

¥—ß∑’Ë· ¥ßµàÕ‰ªπ’È theophylline √âÕ¬≈– 87.69, ICS √âÕ¬≈–
67.8, combination ICS+LABA √ âÕ¬≈– 30.5 ·≈– tiotropium
√ âÕ¬≈– 22.14 µ“¡≈”¥—∫

·ºπ¿Ÿ¡‘∑’Ë 4 · ¥ßª√‘¡“≥°“√„™â¬“™π‘¥µà“ß Ê „π‚ª√·°√¡°“√√ —°…“ºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√ —ß
ICS = Inhaled corticosteroid, LABA = Long acting beta 2 agonist

·µà‰¡à —¡æ—π∏å°—∫√–¥—∫§«“¡√ ÿπ·√ß¢Õß‚√§ (p = 0.22)
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¿“¬À≈ —ß‡¢â“√à«¡‚ª√·°√¡°“√√ —°…“ºŸâªÉ«¬‚√§ªÕ¥
Õÿ¥°—Èπ‡√◊ÈÕ√—ß æ∫«à“¡’°“√≈¥≈ß¢Õß√–¥—∫§«“¡ÀÕ∫‡Àπ◊ËÕ¬
Õ—µ√“°“√°”‡√ ‘∫¢ÕßºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß Õ—µ√“°“√
°”‡√‘∫´È”À≈—ß®“°®”Àπ à“¬®“°‚√ßæ¬“∫“≈¿“¬„π 28 «—π
§à“„™â®à“¬„π°“√√ —°…“¢ÕßºŸâªÉ«¬Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂ ‘µ‘
(p<0.0001) º≈°“√‡¥‘π∑¥ Õ∫§«“¡∑πµàÕ°“√ÕÕ°°”≈—ß

°“¬‚¥¬«—¥√–¬–∑“ß∑ ’Ë‡¥‘π„π‡«≈“ 6 π“∑ ’ ºŸâªÉ«¬‡¥‘π‰¥â‰°≈
¢÷Èπ®“°‡¥‘¡ 30 ‡¡µ√‡æ‘Ë¡¢÷Èπ‡ªìπ√âÕ¬≈– 54.69 °“√
‡ª≈’Ë¬π·ª≈ß∑’ËπâÕ¬∑’Ë ÿ¥´÷Ëß “¡“√∂‡ÀÁπº≈∑“ß§≈‘π‘° ´÷Ëß«—¥
®“°°“√‡¥‘π‰¥â‰°≈®“°‡¥‘¡Õ¬à“ßπâÕ¬ 54 ‡¡µ√ „π√–¬–‡«≈“
6 π“∑’‡æ‘Ë¡‡ªìπ√ âÕ¬≈– 43.75 ¥—ßµ“√“ß∑’Ë 2

µ“√“ß∑’Ë 2  · ¥ßº≈°“√√ —°…“ºŸâªÉ«¬°àÕπ·≈–À≈—ß‡¢â“√ à«¡‚ª√·°√¡°“√√—°…“‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√ —ß

º≈°“√»÷°…“
°àÕπ‡¢â“√à«¡‚ª√·°√¡ À≈ —ß‡¢â“√à«¡‚ª√·°√¡ P value

(n = 131) (n = 131)

§–·ππ¿“«–À“¬„®≈”∫“° (MMRC) 1.94 1.23  < 0.0001
√–¬–∑“ß‡ªìπ‡¡µ√∑’Ë‡¥‘π‰¥â„π‡«≈“ 6 π“∑ ’ 329.58 ± 102.74 389.71 ± 92.98  < 0.0001
(§à“‡©≈’Ë¬ ±  à«π‡∫ ’Ë¬ß‡∫π¡“µ√∞“π)
Õ—µ√“°“√°”‡√ ‘∫¢Õß‚√§ (√âÕ¬≈–) 40.6 2.97  < 0.0001
Õ—µ√“°“√°≈ —∫‡¢â“πÕπ‚√ßæ¬“∫“≈´È” (√ âÕ¬≈–) 17.8 1  < 0.0001
§à“„™â®à“¬„π°“√√—°…“ (∫“∑µàÕ§√—Èß) 20,227 17,140  < 0.0001
§–·ππ¿“«–À“¬„®≈”∫“°∑ ’Ë¥’¢÷Èπ 47.33
(MMRC-1) (√âÕ¬≈–)
√–¬–∑“ß‡ªìπ‡¡µ√∑’Ë‡¥‘π‰¥â„π‡«≈“ 6 π“∑ ’ 43.75
∑’Ë‡¥‘π‰¥â‰°≈¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ (√âÕ¬≈–)
√–¬–∑“ß∑ ’Ë‡¥‘π‰¥â„π‡«≈“ 6 π“∑’ 54.69
∑’Ë‡¥‘π‰¥â‰°≈¢÷Èπ 30 ‡¡µ√ (√ âÕ¬≈–)
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«‘®“√≥ åº≈°“√»÷°…“
ªí®®ÿ∫—π°“√¥Ÿ·≈ºŸâªÉ«¬‚√§‡√◊ÈÕ√—ßµ“¡·π«∑“ß°“√‡æ‘Ë¡

ª√– ‘∑∏‘¿“æ°“√√—°…“ ‡™àπ ‚√§‡∫“À«“π ‚√§´÷¡‡»√â“ ·≈–
‚√§À—«„®≈ â¡‡À≈« æ∫«à“¡’º≈≈ —æ∏å°“√√—°…“∑’Ë¥’¢÷Èπ ·µà¢âÕ¡Ÿ≈
°“√√ —°…“„πºŸâªÉ«¬ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√ —ß¬—ß¡’¢âÕ¡Ÿ≈π âÕ¬¡“°21

¥—ßπ—ÈπÀ“°¡’°“√‡ª≈’Ë¬π·ª≈ß√–∫∫°“√¥Ÿ·≈ºŸâªÉ«¬®“°‡¥‘¡∑’Ë
¡ÿàß‡π âπ°“√√ —°…“µ“¡Õ“°“√ „Àâ§√Õ∫§≈ ÿ¡∂÷ß°“√  àß‡ √ ‘¡
 ÿ¢¿“æºŸâªÉ«¬ ™ÿ¡™π ·≈–§√Õ∫§√ —« „Àâ¡’ à«π√à«¡„π°“√¥Ÿ·≈
‡æ◊ËÕªÑÕß°—π¿“«–·∑√° ấÕπ ≈¥Õ“°“√°”‡√‘∫ ≈¥°“√„™â
∑√—æ¬“°√ ·≈–‡æ‘Ë¡§ÿ≥¿“æ™’«‘µºŸâªÉ«¬ ‚¥¬‡ª≈’Ë¬π®“°°“√
√—°…“‚¥¬„™â¬“‡æ’¬ßÕ¬à“ß‡¥’¬«¡“  Ÿà°“√√ —°…“ºŸâªÉ«¬‡ªìπ
Õß§å√«¡‚¥¬‰¡à„™â¬“ °≈ à“«§◊Õ°“√‡ √‘¡„Àâ§«“¡√Ÿâ‡°’Ë¬«°—∫ “‡Àµÿ
¢Õß‚√§ °“√À¬ÿ¥ Ÿ∫∫ ÿÀ√’Ë °“√·π–π”°“√‡≈◊Õ°√—∫ª√–∑“π
Õ“À“√∑’Ë‡À¡“– ¡°—∫‚√§ °“√øóôπøŸ ¡√√∂¿“æªÕ¥ √«¡∂ ÷ß
 Õπ«‘∏’°“√æàπ¬“∑’Ë∂Ÿ°µâÕß·°àºŸâªÉ«¬ ®–‡ªìπ à«π ”§—≠∑’Ë
 àß‡ √‘¡„Àâº≈°“√√—°…“∫√√≈ ÿº≈ —¡ƒ∑∏ ‘Ï‰¥â¥’¢÷Èπ º≈°“√»÷°…“π’È
æ∫«à“ºŸâªÉ«¬ à «π„À≠à ‡ªìπ‡æ»™“¬¡“°°«à“‡æ»À≠‘ ß´÷Ë ß
 Õ¥§≈âÕß°—∫°“√»÷°…“„πµà“ßª√–‡∑»∑’Ëæ∫‡æ»™“¬√âÕ¬≈– 65
 à«π‡æ»À≠ ‘ßæ∫√ âÕ¬≈– 4922 ·≈–°“√  Ÿ∫∫ÿÀ√’Ë∂◊Õ‡ªìπªí®®—¬
‡ ’Ë¬ß∑’Ë ”§—≠´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“π’È ∑’Ëæ∫ºŸâªÉ«¬ Ÿ∫∫ÿÀ√’Ë
∂ ÷ß√âÕ¬≈– 86 ·≈–¡’‚√§ª√–®”µ—«√à«¡¥â«¬´÷Ëß‚√§ª√–®”µ—«§ ◊Õ
‚√§√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ÷́Ëßæ∫∂÷ß√âÕ¬≈– 26   à«π°“√π”
BODE index ¡“„™â„π°“√‡Ω Ñ“µ‘¥µ“¡„π°“√√ —°…“π —Èπ
 “¡“√∂™à«¬∫Õ°°“√æ¬“°√≥å‚√§‰¥â Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬∑’Ë
µ√«®æ∫¢ÕßºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß ¡’√–¥—∫§«“¡√ÿπ·√ß
¢Õß‚√§‰¡à —¡æ—π∏ å°—∫º≈®“°°“√µ√«®ª√–‡¡‘π ¡√√∂¿“æªÕ¥
´÷Ëß Õ¥§≈ âÕß°—∫°“√»÷°…“¢Õß°≈ ÿà¡ ¡“™‘°™¡√¡‚√§∂ ÿß≈¡‚ªÉß
æÕß¿“§‡Àπ◊Õ ∑’Ëæ∫«à“ºŸâªÉ«¬¬Õ¡√—∫«à“µπ‡Õß¡’Õ“°“√
‡Àπ◊ËÕ¬√ÿπ·√ß‡æ’¬ß√âÕ¬≈– 18 ∑—Èß∑ ’Ë‰¥â√—∫°“√«‘π‘®©—¬‡ªìπ‚√§
„π√–¬–√ÿπ·√ß  “‡Àµÿ‡π◊ËÕß®“°·æ∑¬å„Àâ°“√«‘π‘®©—¬≈à“™â“ ·≈–
¡’·π«‚π â¡∑’Ë®–ª√–‡¡‘π§«“¡√ÿπ·√ß¢Õß‚√§π âÕ¬°«à“§«“¡‡ªìπ
®√‘ß23 ª√–°Õ∫°—∫ºŸâªÉ«¬°Á¡“√—∫°“√√—°…“≈à“™â“¥â«¬‡æ√“–
‰¡à¡’§«“¡√ Ÿâ§«“¡‡¢â“„®„πµ—«‚√§

®“°º≈°“√»÷°…“∑ ’Ë‚√ßæ¬“∫“≈¡À“√“™π§√‡™’¬ß„À¡à
„π™à«ß 1 ªï æ∫«à“¡’ºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß∑’Ë‡¢â“√ —∫°“√
√—°…“¡“°°«à“√âÕ¬≈– 50 ‡°‘¥®“°¿“«–‚√§°”‡√ ‘∫‡©’¬∫æ≈—π
‚¥¬¡’§à“„™â®à“¬°“√√—°…“„π‚√ßæ¬“∫“≈‡©≈ ’Ë¬§√—Èß≈– 49,885

∫“∑ √–¬–‡«≈“πÕπ„π‚√ßæ¬“∫“≈‡©≈ ’Ë¬ª√–¡“≥ 10 «—π ·≈–
¡’Õ—µ√“°“√‡  ’¬™’«‘µ Ÿß∂÷ß√ âÕ¬≈– 1624 ®“°°“√»÷°…“π ’Èæ∫«à“
¿“¬„π‡«≈“ 1 ªïÀ≈—ß®“°ºŸâªÉ«¬‡¢â“√ à«¡‚ª√·°√¡°“√√—°…“
ºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß ¡’°“√≈¥≈ß¢Õß√–¥—∫§«“¡ÀÕ∫
‡Àπ◊ËÕ¬ ≈¥Õ—µ√“°“√°”‡√ ‘∫¢ÕßºŸâªÉ«¬≈ß√ âÕ¬≈– 92 ≈¥
Õ—µ√“°“√°”‡√‘∫´È”À≈ —ß®”Àπà“¬®“°‚√ßæ¬“∫“≈¿“¬„π 28 «—π
≈ß√ âÕ¬≈– 94 ·≈–≈¥§à“„™â®à“¬„π°“√√—°…“≈ß®“°‡¥‘¡ 3,087
∫“∑µàÕ§√ —Èß Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ Õ’°∑ —Èß¬—ß “¡“√∂≈¥
®”π«π«—ππÕπ„π‚√ßæ¬“∫“≈≈ß‰¥â 2 «—π ‡¡ ◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫°“√»÷°…“¢Õßµà“ßª√–‡∑»æ∫«à“ À≈ —ß®“°„™â‚ª√·°√¡
°“√√—°…“¥—ß°≈à “« “¡“√∂≈¥Õ—µ√“°“√‡¢â“πÕπ„π‚√ß
æ¬“∫“≈≈ß√ âÕ¬≈– 21 ·≈–≈¥®”π«π«—ππÕπ≈ß 2.5 «—π25-28

°“√‡¥‘π∑¥ Õ∫§«“¡∑πµàÕ°“√ÕÕ°°”≈—ß°“¬‚¥¬°“√‡¥‘π
„π√–¬–‡«≈“ 6 π“∑’ ‡ªìπ°“√ª√–‡¡‘π∑’Ë∑”‰¥âßà“¬ ‰¡àµâÕß
‡ ’¬§à“„™â®à“¬ ‡™◊ËÕ∂◊Õ‰¥â·≈–∂Ÿ°µâÕß ·≈– —¡æ—π∏å°—∫Õ—µ√“
°“√√Õ¥¢ÕßºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√ —ß29 „π°“√»÷°…“π ’È
ºŸâªÉ«¬ “¡“√∂‡¥‘π„π√–¬–‡«≈“ 6 π“∑ ’‰¥â‰°≈¢÷Èπ‡©≈ ’Ë¬ 60 ‡¡µ√
´÷Ëß Õ¥§≈ âÕß°—∫°“√»÷°…“„πµà“ßª√–‡∑»∑ ’Ë‡¥‘π‰¥â‰°≈¢÷Èπ 65
‡¡µ√À≈ —ß‡¢â“√ à«¡‚ª√·°√¡30 ‚¥¬®”π«πºŸâªÉ«¬∑ ’Ë‡¥‘π‰¥â‰°≈
¢÷Èπ°«à“‡¥‘¡ 30 ‡¡µ√ ¡’®”π«π¡“°°«à“√ âÕ¬≈– 50 ·≈–
®”π«πºŸâªÉ«¬∑’Ë‡¥‘π‰¥â‰°≈¢÷Èπ 54 ‡¡µ√„π√–¬–‡«≈“ 6 π“∑ ’
‡¡◊ËÕ‡∑’¬∫°—∫°àÕπ‡¢â“√à«¡‚ª√·°√¡¡’®”π«π‡æ‘Ë¡¡“°∂÷ß√ âÕ¬≈–
43 ÷́Ëß¡“°°«à“°“√»÷°…“Õ ◊Ëπ„πµà“ßª√–‡∑»∑’Ëæ∫‡æ’¬ß
√âÕ¬≈– 2931

„π°“√»÷°…“π ’È‡πâπ°“√√ —°…“‚¥¬‰¡à„™â¬“ °≈ à“«§◊Õ ‡π âπ
„π‡√◊ËÕß°“√øóôπøŸ ¡√√∂¿“æ°“√À“¬„®‡ªìπÀ≈—°  à«π°“√
√ —°…“‚¥¬„™â¬“¡—°„™â¬“æàπ¢¬“¬À≈Õ¥≈¡‡«≈“¡’Õ“°“√ √à«¡
°—∫¬“¢¬“¬À≈Õ¥≈¡·∫∫√ —∫ª√–∑“π ¬“§«∫§ÿ¡Õ“°“√¡—°
„™â¬“ µ’√Õ¬¥å™π‘¥ Ÿ¥æàπ ®“°°“√»÷°…“π’È„™âª√–¡“≥√âÕ¬≈–
60 ÷́Ëß‚√ßæ¬“∫“≈∑ —Ë«‰ª¡’¬“¥—ß°≈à“«„™â·≈–¡’√“§“∂ Ÿ°°«à“¬“
¢¬“¬À≈Õ¥≈¡™π‘¥∑’ËÕÕ°ƒ∑∏ ‘Ï¬“«À√◊Õ¬“º ¡√–À«à“ß¬“ Ÿ¥
æàπ µ’√Õ¬¥å°—∫¬“¢¬“¬À≈Õ¥≈¡∑’ËÕÕ°ƒ∑∏‘Ï¬“« ¥—ßπ —Èπ
°“√√ —°…“¥—ß°≈ à“« “¡“√∂π”¡“ª√–¬ÿ°µå„™â‰¥â°—∫‚√ßæ¬“∫“≈
∑—Ë«‰ª‰¥â –¥«° ·µà‡π◊ËÕß®“°°“√»÷°…“π ’È‰¡à‰¥âª√–‡¡‘π«—¥µ—«™’È«—¥
¥â“π°“√¥’¢÷Èπ„π·ßà§ÿ≥¿“æ™’«‘µ ·≈–¿“«– ÷́¡‡»√ â“¢ÕßºŸâªÉ«¬
®÷ß‰¡à “¡“√∂ª√–‡¡‘πºŸâªÉ«¬‡ªìπÕß§å√«¡∑—ÈßÀ¡¥ À“°‡æ‘Ë¡
‡µ‘¡°“√®—¥‡°Á∫¢âÕ¡Ÿ≈„πª√–‡¥Áπ¥—ß°≈à“«„Àâ§√∫∂â«π®–
 “¡“√∂¥Ÿ·≈ºŸâªÉ«¬‰¥â¥’¬‘Ëß¢÷ÈπµàÕ‰ª
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‚ª√·°√¡∑ ’Ë°”Àπ¥  “¡“√∂≈¥Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬ ≈¥Õ—µ√“
°“√°”‡√‘∫ ≈¥Õ—µ√“°“√πÕπ‚√ßæ¬“∫“≈ È́” ·≈–§à“„™â®à“¬
„π°“√√—°…“ ®÷ß‡À¡“– ¡∑’Ë®–‡ªìπ·∫∫·ºπ„π°“√π”‰ª
ª√–¬ÿ°µå„™â°—∫°“√¥Ÿ·≈°≈ÿà¡ºŸâªÉ«¬‡√◊ÈÕ√—ßÕ◊Ëπ„Àâ‡À¡“– ¡°—∫
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º≈°“√√—°…“‚¥¬„™â‚ª√·°√¡°“√√—°…“ºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ßÕ¬à“ß§√Õ∫§≈ÿ¡

Abstract: Pipatvech K. Comprehensive management program in COPD patients. Thai J Tuberc Chest Dis Crit Care
2009; 30: 100-111.
Department of Medicine, Nan Hospital, Ministry of Public Health

Background : Chronic obstructive pulmonary disease (COPD) was non-communicable disease which
gradually increasing incidence. The mortality might be twice in the next decade and also the
trend of ER visit and admission rate. These resulted in higher cost of treatment. Until now,
there was no best holistic clinical practice guideline for the general practitioners. The
establishment of holistic clinical practice guideline for COPD management might be the best
for both patients and physicians.

Objective : To assess outcome of treatment before and after apply the comprehensive management
program in COPD patients.

Setting : Uttaradit Hospital
Study design : Prospective cohort study
Method : Prospective study was conducted in COPD patients during November 2007 to October 2008

compared to pre-protocol period.
Results : There were 137 COPD patients included in the study. Six patients were excluded. Their mean

age was 68 years old. Most of them (79%) were male. Smoking was the major risk factor.
Less than half of them had underlying disease with hypertension the most common. The
mean BODE index was 3.14. Their pulmonary function test results were classified as
moderate to severe disease. Male dyspneic scale (Modified Medical Research Council scale,
MMRC) was higher than female but not correlated with the severity of disease. Rescued
bronchodilator therapy was a main treatment in these patients. After the program implemen-
tation, there were significantly declined in the dyspneic scale, acute exacerbation rate,
re-admission and cost of treatment (p<0.0001). The thirty meters increment of six-minute
walk distance and minimal clinical important difference (MCID) were improved, compared to
pre-implementation period (54.69, 43.75 respectively).

Conclusion : The implementation of comprehensive management program in COPD patients resulted in
significant improvement of the dyspneic scale, acute exacerbation rate, re-admission and
cost-saving in hospital.
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∫∑§—¥¬àÕ
∑’Ë¡“ : ‡¡≈‘ÕÕ¬‚¥ ‘ ‡ªìπ‚√§∑’Ëæ∫¡“°„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬ ·µà¬—ß¢“¥¢âÕ¡Ÿ≈∑’Ë·æ√àÀ≈“¬

„πÕ’°À≈“¬®—ßÀ«—¥¢Õßª√–‡∑» ‚¥¬‡©æ“–„π‡¢µ¿“§‡Àπ◊ÕµÕπ≈à“ß
«—µ∂ ÿª√– ß§å : ‡æ◊ËÕ»÷°…“≈—°…≥–∑“ß§≈‘π‘° º≈°“√√—°…“ ªí®®—¬∑’Ë¡’º≈µàÕ°“√µ“¬ ¢ÕßºŸâªÉ«¬‡¡≈ ‘ÕÕ¬‚¥ ‘  „π‚√ßæ¬“∫“≈

æÿ∑∏™‘π√“™ ®—ßÀ«—¥æ‘…≥ÿ‚≈°
«‘∏’°“√»÷°…“ : ∑∫∑«π‡«™√–‡∫’¬πºŸâªÉ«¬∑’Ë ß —¬‡¡≈ ‘ÕÕ¬‚¥ ‘ ∑—ÈßÀ¡¥∑’Ë√—∫°“√√—°…“„π‚√ßæ¬“∫“≈æÿ∑∏™‘π√“™„π™à«ß

‡¥◊Õπ¡°√“§¡ æ.». 2547 ∂ ÷ß ‡¥ ◊Õπ∏—π«“§¡ æ.». 2550 ‚¥¬ ◊∫§âπ®“° 1) °“√«‘π‘®©—¬¢Õß·æ∑¬å À√◊Õ
2) º≈‡æ“–‡™ ◊ÈÕ®“°ÀâÕßªØ‘∫—µ‘°“√¢÷Èπ B. pseudomallei À√◊Õ 3) º≈‡¡≈‘ÕÕ¬‚¥ ‘ ‰µ‡µÕ√å‡ªìπ∫«°
µ—Èß·µà 1 : 160 ¢÷Èπ‰ª

º≈°“√»÷°…“ : ¡’ºŸâ‡¢â“‡°≥±å«‘π‘®©—¬√«¡ 113 √“¬ ‚¥¬ºŸâªÉ«¬ 64 √“¬¡’º≈‡æ“–‡™ ◊ÈÕ¬◊π¬—π ·≈–Õ’° 49 √“¬®—¥‡ªìπ°≈ ÿà¡
probable melioidosis ‡π◊ËÕß®“°‰¡à¡’º≈‡æ“–‡™ ◊ÈÕ ·µà≈—°…≥–∑“ß§≈ ‘π‘°‡¢â“‰¥â°—∫‚√§π’È·≈–‡¡≈ ‘ÕÕ¬‚¥  ‘ 
‰µ‡µÕ√å‡ªìπ∫«° ºŸâªÉ«¬∑—ÈßÀ¡¥¡’¿Ÿ¡‘≈”‡π“„π®—ßÀ«—¥æ‘…≥ÿ‚≈°·≈–®—ßÀ«—¥„°≈â‡§’¬ß æ∫ºŸâªÉ«¬¡“°¢÷Èπ„π
ƒ¥ŸΩπ·≈– —¡æ—π∏å°—∫ª√ ‘¡“≥πÈ”Ωπ ºŸâªÉ«¬√ âÕ¬≈– 46.9 ¡’ª√–«—µ‘ —¡º— ¥‘π·≈–πÈ”™—¥‡®π„π™à«ß°àÕπªÉ«¬
ºŸâªÉ«¬√âÕ¬≈– 54.9 ¡’‚√§√à«¡ ‚¥¬‚√§√ à«¡∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥§◊Õ ‡∫“À«“π (√ âÕ¬≈– 47.8) µ”·Àπ àß°“√
µ‘¥‡™◊ÈÕ∑’Ëæ∫‰¥â·°à ªÕ¥ (√ âÕ¬≈– 53.1) µ—∫ (√ âÕ¬≈– 55.8) ¡â“¡ (√ âÕ¬≈– 21.2) º‘«Àπ—ß·≈–‡π◊ÈÕ‡¬◊ËÕÕàÕπ
(√âÕ¬≈– 10.6) ∑“ß‡¥‘πªí  “«–·≈–Õ«—¬«– ◊∫æ—π∏ÿå (√âÕ¬≈– 9.7) °√–¥Ÿ°·≈–¢âÕ (√âÕ¬≈– 6.2) µàÕ¡
πÈ”‡À≈◊Õß (√âÕ¬≈– 4.4) √–∫∫ª√– “∑ (√ âÕ¬≈– 2.7) ·≈–‡¬◊ËÕÀÿâ¡À—«„® (√âÕ¬≈– 2.7) ¡’ºŸâªÉ«¬∑’Ë‡æ“–
‡™◊ÈÕ¢÷Èπ„π‡≈◊Õ¥√âÕ¬≈– 33.6 ‡ª√ ’¬∫‡∑’¬∫„πºŸâ∑’Ë√Õ¥·≈–ºŸâ∑’Ë‡ ’¬™’«‘µæ∫«à“‰¥â√—∫¬“µâ“π®ÿ≈™’æ∑’Ë‡À¡“– ¡
√âÕ¬≈– 79.7 ·≈– 20.3 µ“¡≈”¥—∫ ªí®®—¬∑’Ë —¡æ—π∏ å°—∫°“√µ“¬‰¥â·°à °“√‡ªìπ septicemic form
(OR = 34.39) °“√æ∫‡™ ◊ÈÕ„π°√–· ‡≈◊Õ¥ (OR = 4.22) √–¬–‡«≈“∑’ËªÉ«¬¡“πâÕ¬°«à“ 7 «—π (OR = 3.05)
°“√¡’‚√§µ—∫À√◊Õ¥◊Ë¡ ÿ√“®—¥ (OR = 3.96) °“√µ‘¥‡™ ◊ÈÕ∑’ËªÕ¥ (OR = 2.61) ·≈–°“√‰¡à‰¥â√ —∫¬“µâ“π
®ÿ≈™’æ∑’Ë‡À¡“– ¡¿“¬„π 48 ™—Ë«‚¡ß (OR = 7.22)

 √ÿª : °“√»÷°…“π’È¬◊π¬—π«à“‚√§‡¡≈ ‘ÕÕ¬‚¥ ‘ æ∫‰¥â∫àÕ¬„π®—ßÀ«—¥æ‘…≥ÿ‚≈°·≈–®—ßÀ«—¥„°≈â‡§’¬ß„π‡¢µ¿“§
‡Àπ◊ÕµÕπ≈ à“ß ·æ∑¬å·≈–π —°®ÿ≈™’««‘∑¬“§«√§”π ÷ß∂÷ß‚√§π ’È‰«â‡ ¡Õ‡æ ◊ËÕ„ÀâºŸâªÉ«¬‰¥â√—∫°“√«‘π‘®©—¬·≈–
√—°…“∑’Ë√«¥‡√Á«·≈–‡À¡“– ¡¬‘Ëß¢÷Èπ‡æ ◊ËÕ≈¥Õ—µ√“µ“¬·≈–§«“¡  Ÿ≠‡ ’¬ §«√¡’°“√ª√ —∫ª√ÿß·π«∑“ß°“√„Àâ
¬“®ÿ≈™’æ„Àâ§√Õ∫§≈ÿ¡‡™◊ÈÕπ’Èµ—Èß·µàµâπ„πºŸâªÉ«¬∑’Ë¡’‚√§√à«¡∑’Ë‡ ’Ë¬ß·≈–¡’¿“«– sepsis ‚¥¬‡©æ“–®“°‚√§ªÕ¥
Õ—°‡ ∫™ÿ¡™π

√—∫‰«âµ’æ‘¡æå‡¡◊ËÕ«—π∑’Ë 12 °ÿ¡¿“æ—π∏å 2552
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‡¡≈ ‘ÕÕ¬‚¥  ‘ „π‚√ßæ¬“∫“≈æÿ∑∏™‘π√“™ æ.». 2547-2550

∫∑π”
‚√§‡¡≈ ‘ÕÕ¬‚¥  ‘ ‡ªìπ‚√§∑ ’Ë‡°‘¥®“°°“√µ‘¥·∫§∑ ’‡√’¬

·°√¡≈∫∑√ß·∑àß™π‘¥Àπ÷Ëß∑ ’Ëæ∫‰¥â„π¥‘π·≈–πÈ”™◊ËÕ Burkholderia
pseudomallei ∑”„Àâ‡°‘¥°“√µ‘¥‡™ ◊ÈÕ‰¥âÀ≈“¬√–∫∫ °“√
¥”‡π‘π‚√§‡ªìπ‰¥â∑—Èß‡©’¬∫æ≈—π·≈–‡√◊ÈÕ√—ß ¡’≈—°…≥–∑“ß
§≈‘π‘°∑’ËÀ≈“°À≈“¬¡“° ®π‰¥â√—∫ ¡≠“π“¡«à“‡ªìπ ç¬Õ¥
π—°‡≈’¬π·∫∫é ª√–‡∑»‰∑¬‡ªìπª√–‡∑»∑’Ë¡’√“¬ß“πºŸâªÉ«¬
‡¡≈ ‘ÕÕ¬‚¥ ‘ ¡“°∑’Ë ÿ¥„π‚≈° ‚¥¬‡©æ“–„π¿“§µ–«—πÕÕ°
‡©’¬ß‡Àπ◊Õ ¡’°“√»÷°…“‡°’Ë¬«°—∫‡√◊ËÕßπ’ÈÀ≈“¬¥â“π ∑—Èß¥â“π
¢âÕ¡Ÿ≈∑“ß§≈‘π‘° ¥â“π°“√√—°…“ ·≈–«‘∑¬“»“ µ√åæ◊Èπ∞“π ®π
‡ªìπ∑’Ë∑√“∫°—π¥’«à“¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬
‡ªìπ·À≈ àß√–∫“¥ (endemic area) ¢Õß‚√§π’È1,2

®“°¢âÕ¡Ÿ≈¢Õß ”π —°√–∫“¥«‘∑¬“ °√¡§«∫§ÿ¡‚√§
°√–∑√«ß “∏“√≥  ÿ¢ √“¬ß“π‚√§‡¡≈ ‘ÕÕ¬‚¥ ‘ ‡æ‘Ë¡¢÷ÈπÕ¬à“ß
µàÕ‡π◊ËÕß „πªï æ.». 2550 ‰¥â√—∫√“¬ß“π‚√§‡¡≈ ‘ÕÕ¬‚¥ ‘ 
¡“°∑ ’Ë ÿ¥„π√Õ∫ 10 ªï ‡ªìπ®”π«π√«¡ 920 √“¬ §‘¥‡ªìπ
Õ—µ√“ªÉ«¬ 1.46 µàÕª√–™“°√· π§π3 Õ¬à“ß‰√°Áµ“¡ ®”π«π
π’Èπà“®–¬—ßµË”°«à“§«“¡‡ªìπ®√‘ß¡“°‡¡◊ËÕ‡∑’¬∫°—∫∫∑§«“¡„π
«“√ “√∑“ß°“√·æ∑¬ǻ ÷Ëß¡’√“¬ß“π®“°∑ ÿ°¿“§¢Õßª√–‡∑»3-11

‰¡à„™à‡©æ“–¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ‡∑ à“π —Èπ  ”À√ —∫®—ßÀ«—¥
æ‘…≥ ÿ‚≈°‡§¬¡’√“¬ß“π‚¥¬  ÿπ’ ·´à®‘« „πªï æ.». 2535 æ∫
ºŸâªÉ«¬ 91 √“¬„π 5 ªï12 ·≈– «‘…≥ÿ »‘√‘‚™µ‘ „πªï æ.». 2541
¡’ºŸâªÉ«¬ 68 √“¬„π™à«ß‡«≈“ 1 ªï13

ß“π«‘®—¬π ’È∑”¢÷Èπ‡æ ◊ËÕ»÷°…“¢âÕ¡Ÿ≈‡°’Ë¬«°—∫√–∫“¥«‘∑¬“
≈ —°…≥–∑“ß§≈ ‘π‘° ªí®®—¬‡ ’Ë¬ß °“√«‘π‘®©—¬ °“√√—°…“ºŸâªÉ«¬
‚√§‡¡≈ ‘ÕÕ¬‚¥ ‘ „π‚√ßæ¬“∫“≈æÿ∑∏™‘π√“™ ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈
æ◊Èπ∞“π´÷ËßÕ“®π”‰ª  Ÿà°“√æ—≤π“Õß§å§«“¡√ Ÿâ„π¿Ÿ¡‘¿“§π’ÈµàÕ‰ª

«‘∏ ’°“√»÷°…“ «— ¥ÿ·≈–«‘∏ ’°“√
ºŸâªÉ«¬∑’Ëπ”¡“»÷°…“ ºŸâªÉ«¬∑’Ë ß —¬‡¡≈‘ÕÕ¬‚¥ ‘ ∑—ÈßÀ¡¥∑’Ë√—∫
°“√√—°…“„π‚√ßæ¬“∫“≈æÿ∑∏™‘π√“™„π™à«ß‡¥◊Õπ¡°√“§¡ æ.».
2547 ∂÷ß ∏—π«“§¡ æ.». 2550 √–¬–‡«≈“√«¡ 38 ‡¥ ◊Õπ ‚¥¬
 ◊∫§âπ®“°

1) °“√«‘π‘®©—¬¢Õß·æ∑¬åµ“¡∞“π¢âÕ¡Ÿ≈ ICD 10 À√◊Õ
2) ºŸâªÉ«¬∑’Ë¡’º≈‡æ“–‡™◊ÈÕ®“°ÀâÕßªØ‘∫—µ‘°“√¢÷Èπ‡™◊ÈÕ

B. pseudomallei À√◊Õ
3) ºŸâªÉ«¬∑’Ë¡’º≈‡¡≈ ‘ÕÕ¬‚¥  ‘ ‰µ‡µÕ√ å‡ªìπ∫«°µ—Èß·µà

1 : 160 ¢÷Èπ‰ª
π”‡«™√–‡∫’¬π¥—ß°≈à“«¡“∑∫∑«π¬âÕπÀ≈—ß‚¥¬≈–‡Õ’¬¥

‚¥¬æ‘®“√≥“®“°≈—°…≥–∑“ß§≈‘π‘° °“√¥”‡π ‘π‚√§ °“√
«‘π‘®©—¬·¬°‚√§®“°‚√§Õ ◊Ëπ Ê º≈µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ ·≈–
°“√µÕ∫ πÕßµàÕ°“√√—°…“ ®—¥·∫àßª√–‡¿∑µ“¡‡°≥±å∑’Ë
· ¥ß„πµ“√“ß∑ ’Ë 1

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈  ∂‘µ‘∑’Ë„™â
ª√–¡«≈º≈‚¥¬„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√ å ”‡√Á®√Ÿª

SPSS „™â ∂‘µ‘√ âÕ¬≈– «‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏ å¢Õßµ—«·ª√¥â«¬
chi-square  ”À√ —∫¢âÕ¡Ÿ≈™π‘¥ dichotomous À√◊Õ nominal
·≈– t-test  ”À√—∫¢âÕ¡Ÿ≈™π‘¥ continuous °”Àπ¥√–¥—∫
§«“¡¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë p < 0.05 «‘‡§√“–ÀåÀ“ªí®®—¬∑’Ë¡’
º≈µàÕ°“√‡  ’¬™’«‘µ¥â«¬ ∂ ‘µ‘™π‘¥ logistic regression analy-
sis · ¥ßº≈‡ªìπ odd ratio ·≈– 95% confidence interval
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µ“√“ß∑’Ë 1  ‡°≥±å«‘π‘®©—¬·≈–·∫àßª√–‡¿∑∑’Ë„™â„π°“√»÷°…“π’È*

                                                                      °“√·∫àßª√–‡¿∑
√“¬≈–‡Õ’¬¥∑ ’Ë„™â„π°“√·∫ àßª√–‡¿∑

º≈‡æ“–‡™◊ÈÕ º≈‡æ“–‡™◊ÈÕ®“° µ”·Àπàß Melioidosis
„π‡≈◊Õ¥ µ”·Àπ àßÕ ◊Ëπ °“√µ‘¥‡™◊ÈÕ titer

1. «‘π‘®©—¬·πàπÕπ (Definite melioidosis)
1.1 µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥·∫∫·æ√ à°√–®“¬ ∫«° ∫«°À√◊Õ≈∫ ≥ 2 ∫«°À√◊Õ≈∫

(disseminated septicemic form)
1.2 µ‘¥‡™ ◊ÈÕ„π°√–· ‡≈◊Õ¥·∫∫‰¡à·æ√à°√–®“¬ ∫«° ∫«°À√◊Õ≈∫ 1 ∫«°À√◊Õ≈∫

(non-disseminated septicemic form)
1.3 µ‘¥‡™ ◊ÈÕ‡©æ“–∑’Ë ≈∫ ∫«° 1 ∫«°À√◊Õ≈∫

(localized form)
1.4 µ‘¥‡™ ◊ÈÕ‡©æ“–∑’ËÀ≈“¬µ”·Àπàß ≈∫ ∫«° ≥ 2 ∫«°À√◊Õ≈∫

(multifocal localized form)
2. «‘π‘®©—¬®“°≈—°…≥–∑“ß§≈ ‘π‘°·≈–º≈‰µ‡µÕ√ å ‰¡à¡’º≈‡æ“–‡™◊ÈÕ¬◊π¬—π (probable melioidosis)

2.1 µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥·∫∫·æ√ à°√–®“¬ ≈∫ ≈∫ ≥ 2 ≥1 : 160
(probable disseminated septicemic form)

2.2 µ‘¥‡™ ◊ÈÕ„π°√–· ‡≈◊Õ¥·∫∫‰¡à·æ√à°√–®“¬ ≈∫ ≈∫ 1 ≥1 : 160
(probable non-disseminated septicemic form)

2.3 µ‘¥‡™ ◊ÈÕ‡©æ“–∑’Ë ≈∫ ≈∫ 1 ≥1 : 160
(probable localized form)

2.4 µ‘¥‡™ ◊ÈÕ‡©æ“–∑’ËÀ≈“¬µ”·Àπàß ≈∫ ≈∫ ≥ 2 ≥1 : 160
(probable multifocal localized form)

*¥—¥·ª≈ß®“°‡°≥±å¢Õß ¡“§¡‚√§µ‘¥‡™ ◊ÈÕœ ·≈– «‘¿“¥“ ‡™“«°ÿ≈1

º≈°“√»÷°…“
®“°°“√ ◊∫§âπ·øÑ¡ºŸâªÉ«¬∑’Ë ß —¬‡∫◊ÈÕßµâπ√«¡ 143 √“¬

‰¥â∑∫∑«π‡«™√–‡∫’¬π·≈â«§—¥ÕÕ° 30 √“¬‡π◊ËÕß®“°‰¡à‡¢â“‡°≥±å
°“√«‘π ‘®©—¬À√◊Õ¢âÕ¡Ÿ≈‰¡à‡æ’¬ßæÕ ‡À≈◊ÕºŸâªÉ«¬„π°“√»÷°…“ 113
√“¬ ¢âÕ¡Ÿ≈æ◊Èπ∞“π· ¥ß„πµ“√“ß∑ ’Ë 2 ‚¥¬«‘π‘®©—¬‰¥â
·π àπÕπ®“°º≈‡æ“–‡™ ◊ÈÕ (definite melioidosis) ®”π«π 64
√“¬ ·≈–«‘π‘®©—¬®“°≈—°…≥–∑“ß§≈ ‘π‘°·≈–º≈‰µ‡µÕ√ å ‚¥¬
‰¡à¡’º≈‡æ“–‡™◊ÈÕ¬◊π¬—π (probable melioidosis) ®”π«π 49
√“¬· ¥ß¥—ßµ“√“ß∑’Ë 3

æ∫ºŸâªÉ«¬¡“°¢÷Èπ„πƒ¥ŸΩπ·≈– —¡æ—π∏å°—∫ª√ ‘¡“≥πÈ”Ωπ
¥—ß·ºπ¿Ÿ¡‘∑’Ë 1 ·≈– 2 ºŸâªÉ«¬ à«π„À≠ à√âÕ¬≈– 76.3 ¡’
ªí®®—¬‡ ’Ë¬ßµàÕ°“√µ‘¥‡™◊ÈÕ‡¡≈ ‘ÕÕ¬‚¥ ‘  ¥—ß· ¥ß„πµ“√“ß∑’Ë 4
‚¥¬√ âÕ¬≈– 46.9 ¡’ª√–«—µ‘ —¡º— ¥‘π·≈–π È”™—¥‡®π„π™à«ß
°àÕπªÉ«¬ ·≈–√ âÕ¬≈– 54.9 æ∫¡’‚√§√ à«¡ ∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ
‡∫“À«“π·≈–„π®”π«ππ’Èæ∫«à“¡’¡“°°«à“§√ ÷Ëß∑’Ë‰¡à‡§¬‰¥â√—∫
°“√«‘π‘®©—¬¡“°àÕπ ‚√§√ à«¡∑ ’Ë ”§—≠Õ’°ª√–°“√Àπ ÷Ëß§◊Õ‚√§
µ—∫À√◊Õ°“√¥◊Ë¡ ÿ√“®—¥ Õ¬à“ß‰√°Áµ“¡ ¡’ºŸâªÉ«¬√ âÕ¬≈– 23.9 ∑ ’Ë
‰¡àæ∫«à“¡’ªí®®—¬‡ ’Ë¬ßµàÕ°“√µ‘¥‡™◊ÈÕ∑’Ë™—¥‡®π
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Õ“°“√π”¢Õß‚√§∑’Ëæ∫∫àÕ¬∑ ’Ë ÿ¥‰¥â·°à ‰¢â (√âÕ¬≈–
87.6) Õ“°“√∑“ß√–∫∫°“√À“¬„® (√âÕ¬≈– 36.3) √–¬–
‡«≈“∑ ’Ë¡’Õ“°“√π”¡“¢Õß‚√§æ∫µ—Èß·µà 1 «—π ∂ ÷ß 7 ‡¥ ◊Õπ
(§à“¡—∏¬∞“π 10 «—π) Õ«—¬«–∑’Ëæ∫°“√µ‘¥‡™◊ÈÕ· ¥ß¥—ßµ“√“ß
∑ ’Ë 5 ‚¥¬æ∫¡“°∑ ’Ë ÿ¥∑’Ëµ—∫·≈–ªÕ¥ §‘¥‡ªìπ√âÕ¬≈– 55.8 ·≈–
53.1 µ“¡≈”¥—∫ ºŸâªÉ«¬√âÕ¬≈– 33.6 ‡æ“–‡™ ◊ÈÕ¢÷Èπ„π‡≈◊Õ¥

ºŸâªÉ«¬√ âÕ¬≈– 69.9 ‰¥â√—∫¬“µâ“π®ÿ≈™’æ∑’Ë‡À¡“– ¡
§◊Õ¡’ƒ∑∏ ‘Ï„π°“√¶à“‡™ ◊ÈÕ‡¡≈‘ÕÕ¬‚¥  ‘ ¿“¬„π 48 ™—Ë«‚¡ß·√°
ºŸâªÉ«¬√âÕ¬≈– 20.4 ‰¥â√—∫¬“∑’Ë‡À¡“– ¡·µà™â“°«à“ 48 ™—Ë«‚¡ß
·≈–ºŸâªÉ«¬√âÕ¬≈– 9.7 ‰¡à‰¥â√—∫¬“∑ ’Ë¡’ƒ∑∏‘Ï„π°“√¶à“‡™◊ÈÕ‡¡≈‘ÕÕ¬
‚¥  ‘ ‡≈¬ ¥—ßµ“√“ß∑ ’Ë 6 «‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫„π°≈ÿà¡ºŸâªÉ«¬
∑’Ë√Õ¥™’«‘µ°—∫ºŸâªÉ«¬∑’Ë‡ ’¬™’«‘µ æ∫«à“°“√‰¥â√—∫¬“∑’Ë‡À¡“– ¡
·≈–√«¥‡√Á«¡’º≈µàÕÕ—µ√“µ“¬Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p < 0.001)

ªí®®—¬∑’Ë —¡æ—π∏å°—∫°“√‡ ’¬™’«‘µÕ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘‰¥â·°à °“√‡ªìπ septicemic form °“√æ∫‡™ ◊ÈÕ„π°√–· 
‚≈À‘µ √–¬–‡«≈“∑ ’ËªÉ«¬¡“π âÕ¬°«à“ 7 «—π °“√¡’‚√§µ—∫À√◊Õ
¥◊Ë¡ ÿ√“®—¥ °“√µ‘¥‡™◊ÈÕ∑’ËªÕ¥·≈–°“√‰¡à‰¥â√—∫¬“µâ“π®ÿ≈™’æ∑’Ë
‡À¡“– ¡¿“¬„π 48 ™—Ë«‚¡ß ¥—ßµ“√“ß∑’Ë 7

°“√„Àâ¬“„π maintenance phase ¢ÕßºŸâ∑’Ë√Õ¥™’«‘µ
73 √“¬ ®“°¢âÕ¡Ÿ≈ºŸâªÉ«¬ 37 √“¬ (‰¡à “¡“√∂‰¥â¢âÕ¡Ÿ≈¢Õß
ºŸâªÉ«¬ 36 √“¬‡æ√“–  àßµ—«‰ª√ —°…“µàÕ∑’ËÕ◊Ëπ) √âÕ¬≈– 70.3
‰¥â¬“  Ÿµ√¡“µ√∞“π§ ◊Õ cotrimoxazole √ à«¡°—∫ doxycycline
¡’ºŸâªÉ«¬√ âÕ¬≈– 18.9 „™â¬“∑“ß‡≈◊Õ° co-amoxyclav ·∑π
‡æ√“–∑πº≈¢â“ß‡§’¬ß¢Õß¬“ Ÿµ√¡“µ√∞“π‰¡à‰¥â ¡’ºŸâªÉ«¬√ âÕ¬≈–
10.8 ‰¥â√ —∫°“√√ —°…“„π™à«ß maintenance ‰¡à‡À¡“– ¡π —°
§ ◊Õ‰¥â cotrimoxazole ‡ªìπ¬“‡¥’Ë¬«‡∑ à“π—Èπ

µ“√“ß∑ ’Ë 2  ¢âÕ¡Ÿ≈æ◊Èπ∞“π

√“¬ √ âÕ¬≈–
 Õ“¬ÿ 1-86 ªï (‡©≈’Ë¬ 49.7 ªï)
 ‡æ»™“¬ 75 66.4
 ¿Ÿ¡‘≈”‡π“ æ‘…≥ÿ‚≈° Õ”‡¿Õ‡¡ ◊Õß 18 15.9

Õ”‡¿ÕÕ ◊ËπÊ 70 61.9
®—ßÀ«—¥Õ ◊Ëπ 25 22.1

°”·æß‡æ™√ 8 7.1
æ‘®‘µ√ 5 4.4
‡æ™√∫Ÿ√≥ å 4 3.5
 ÿ‚¢∑ —¬ 5 4.4
Õÿµ√¥‘µ∂å 2 1.8
µ“° 1 0.9

 √–¬–‡«≈“∑’Ë‡√‘Ë¡‡ªìπ 0-7 «—π 54 47.8
8-21 «—π 28 24.8
π“π°«à“ 21 «—π 31 27.4
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«‘®“√≥å
√“¬ß“ππ’Èæ∫ºŸâªÉ«¬‡¡≈ ‘ÕÕ¬‚¥ ‘  87 √“¬„π®—ßÀ«—¥

æ‘…≥ ÿ‚≈°„π™à«ß‡«≈“ 38 ‡¥ ◊Õπ §‘¥‡ªìπ§«“¡™ÿ°ª√–¡“≥ 6.2
µàÕ· πª√–™“°√µàÕªï ´÷Ëß Ÿß°«à“¢âÕ¡Ÿ≈∑ ’Ë√“¬ß“π‰ª¬—ß ”π—°

√–∫“¥«‘∑¬“¡“° (π âÕ¬°«à“ 1.46 µàÕ· πª√–™“°√µàÕªï „π
ªï æ.». 2550) ·≈–Õ¬Ÿà„π√–¥—∫§«“¡™ÿ°„°≈â‡§’¬ß°—∫À≈“¬
®—ßÀ«—¥„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ3 (√Ÿª∑’Ë 1)

√Ÿª∑ ’Ë 1  √“¬ß“πºŸâªÉ«¬‡¡≈‘ÕÕ¬‚¥ ‘  ‚¥¬ ”π—°√–∫“¥«‘∑¬“ °√¡§«∫§ÿ¡‚√§ ªï æ.». 25503

æ∫ºŸâªÉ«¬„πƒ¥ŸΩπ¡“°°«à“™à«ßÕ ◊Ëπ·≈–·ª√º—πµ√ß°—π
√–¥—∫πÈ”Ωπ´÷Ëßµ√ß°—∫À≈“¬°“√»÷°…“∑”„Àâ‡™ ◊ËÕ«à“°“√µ‘¥µàÕ
¢Õß‚√§‚¥¬°“√  Ÿ¥¥¡‡™◊ÈÕ (inhalation) ¡’∫∑∫“∑¡“°æÕ Ê
°—∫°“√µ‘¥µàÕ‚¥¬°“√‡°‘¥ inoculation ‡π◊ËÕß®“°„π™à«ßƒ¥Ÿ
¡√ ÿ¡∑’Ë¡’≈¡æ—¥·√ß ®–æ—¥‡Õ“‡™◊ÈÕ∑’ËÕ¬Ÿàµ“¡º‘«πÈ”·≈–æ ◊Èπ¥‘π
¢÷Èπ¡“14-16 ºŸâªÉ«¬„π°“√»÷°…“π’È∑—ÈßÀ¡¥‡ªìπºŸâ∑’Ë¡’¿Ÿ¡‘≈”‡π“Õ¬Ÿà
„π®—ßÀ«—¥æ‘…≥ÿ‚≈°·≈–„°≈ â‡§’¬ß ‚¥¬‰¡à¡’∫—π∑÷°„π‡«™-

√–‡∫’¬π«à“‰¥â¡’°“√‡¥‘π∑“ßÀ√◊Õ¬â“¬∂‘Ëπ∞“π®“°¿“§µ–«—π-
ÕÕ°‡©’¬ß‡Àπ◊ÕÀ√◊Õ‰¡à ®÷ß —ππ‘…∞“π«à“¥‘π„π‡¢µ¿“§‡Àπ◊Õ
µÕπ≈à“ßπà“®–¡’‡™ ◊ÈÕ B. pseudomallei Õ¬Ÿà ·¡â®“°°“√ ”√«®
¥‘π„πª√–‡∑»‰∑¬®–‰¡à¡’√“¬ß“π«à“æ∫‡™◊ÈÕ®“°®—ßÀ«—¥„π¿“§
‡Àπ◊ÕµÕπ≈ à“ß°Áµ“¡17-19

ªí®®—¬‡  ’Ë¬ß∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥§ ◊Õ‚√§‡∫“À«“π (√ âÕ¬≈–
47.8) ∑ ’Ëπà“ π„®§ ◊ÕºŸâªÉ«¬°«à“§√ ÷Ëß‰¡à‡§¬‰¥â√ —∫°“√«‘π‘®©—¬«à“
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µ“√“ß∑ ’Ë 3  ®”π«πºŸâªÉ«¬·¬°µ“¡°“√«‘π‘®©—¬

°“√·∫ àßª√–‡¿∑ √“¬ √ âÕ¬≈–
1. «‘π‘®©—¬·πàπÕπ ¡’º≈‡æ“–‡™ ◊ÈÕ¬◊π¬—π (definite melioidosis) 64 56.6

1.1 µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥·∫∫·æ√ à°√–®“¬ (disseminated septicemic form) 21 18.6
1.2 µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥·∫∫‰¡à·æ√à°√–®“¬ (non-disseminated septicemic form) 17 15
1.3 µ‘¥‡™◊ÈÕ‡©æ“–∑’Ë (localized form) 14 12.4
1.4 µ‘¥‡™◊ÈÕ‡©æ“–∑’ËÀ≈“¬µ”·Àπàß (multifocal localized form) 12 10.6

2. «‘π‘®©—¬®“°≈—°…≥–∑“ß§≈ ‘π‘°·≈–º≈‰µ‡µÕ√å ‰¡à¡’º≈‡æ“–‡™◊ÈÕ¬ ◊π¬—π (probable melioidosis) 49 43.4
2.1 µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥·∫∫·æ√ à°√–®“¬ (probable disseminated septicemic form) 8 7.1
2.2 µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥·∫∫‰¡à·æ√à°√–®“¬ (probable non-disseminated septicemic form) 8 7.1
2.3 µ‘¥‡™◊ÈÕ‡©æ“–∑ ’Ë (probable localized form) 14 12.4
2.4 µ‘¥‡™◊ÈÕ‡©æ“–∑ ’ËÀ≈“¬µ”·Àπàß (probable multifocal localized form) 19 16.8

·ºπ¿Ÿ¡‘∑’Ë 1  ®”π«πºŸâªÉ«¬‡¡≈‘ÕÕ¬‚¥  ‘ µ“¡‡¥◊Õπ∑’Ë‡√ ‘Ë¡ªÉ«¬
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µ“√“ß∑ ’Ë 4  ªí®®—¬‡  ’Ë¬ßµàÕ°“√µ‘¥‡™ ◊ÈÕ‡¡≈ ‘ÕÕ¬‚¥  ‘ 

ªí®®—¬‡  ’Ë¬ß √“¬ √ âÕ¬≈–
¡’ª√–«—µ‘ —¡º— ¥‘π·≈–π È”™—¥‡®π„π™à«ß°àÕπªÉ«¬ 53 46.9

Õ“™’æ —¡º— ¥‘π ∑”°  ‘°√√¡ 46 40.7
¡’ª√–«—µ‘∫“¥·º≈π”¡“°àÕπ 7 6.2

¡’‚√§ª√–®”µ—«‚√§„¥‚√§Àπ ÷ËßµàÕ‰ªπ ’È 62 54.9
‚√§‡∫“À«“π 54 47.8

∑√“∫«à“‡ªìπ‡∫“À«“π¡“°àÕπ 25 (46.3)
∑√“∫«à“‡ªìπ‡∫“À«“π§√ —Èß·√°¢≥–∑ ’ËªÉ«¬ 29 (53.7)

‚√§µ—∫À√◊Õ¥◊Ë¡ ÿ√“®—¥ 18 15.9
‚√§∏“≈— ´’‡¡’¬ 9 8
‚√§‰µ«“¬‡√◊ÈÕ√—ß 5 4.4
„™â¬“ µ’√Õ¬¥å‡ªìπª√–®” 5 4.4
‚√§π‘Ë«„π∑“ß‡¥‘πªí  “«– 3 2.7
‚√§¡–‡√Áß 2 1.8
‚√§‡≈◊Õ¥ myelodysplastic syndrome 1 0.9
‚√§‡≈◊Õ¥ paroxysmal nocturnal hemoglobinuria (PNH) 1 0.9
‚√§ autoimmune disease 2 1.8

‰¡àæ∫ªí®®—¬‡  ’Ë¬ß 27 23.9

*¢âÕ¡Ÿ≈ª√‘¡“≥πÈ”Ωπ„π®—ßÀ«—¥æ‘…≥ÿ‚≈° ®“°°√¡Õÿµÿπ‘¬¡«‘∑¬“

·ºπ¿Ÿ¡‘∑’Ë 2  ®”π«πºŸâªÉ«¬·≈–ª√‘¡“≥πÈ”Ωπ* „π™à«ß‡«≈“∑ ’Ë»÷°…“
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µ“√“ß∑’Ë 5  Õ«—¬«–∑ ’Ëµ‘¥‡™◊ÈÕ

Õ«—¬«– √“¬ √ âÕ¬≈–
º≈‡æ“–‡™ ◊ÈÕ¢÷Èπ„π‡≈◊Õ¥ (bacteremia) 38 33.6
ªÕ¥ 60 53.1

pulmonary infiltration 45
cavity 4
lung abscess 2
effusion 6
empyema 3

µ—∫* 63 55.8
ultrasound æ∫ liver abscess 14
ultrasound æ∫ hepatomegaly ‰¡à¡’ abscess 23
§à“ ALP   Ÿß°«à“ 2 ‡∑ à“¢Õß§à“ª°µ‘ ‚¥¬‰¡à‰¥âµ√«® ultrasound 47

¡â“¡ 24 21.2
splenomegaly 7
splenic abscess 17

º‘«Àπ —ß·≈–‡π◊ÈÕ‡¬ ◊ËÕÕàÕπ 12 10.6
∑“ß‡¥‘πªí  “«– 11 9.7

orchitis 1
renal abscess 1
pyuria 9

°√–¥Ÿ°·≈–¢âÕ 7 6.2
shoulder 1
ankle 2
hip 1
knee 2
spine 1

µàÕ¡π È”‡À≈◊Õß 5 4.4
√–∫∫ª√– “∑ 3 2.7

meningitis 2
cerebritis 1

Õ◊ËπÊ
pericardial effusion 3 2.7
arterial occlusion 1 0.9
pancreas 2 1.8
ascites 2 1.8

* µ√«® LFT ·≈– ultrasound ‰¡à§√∫∑ ÿ°√“¬



          æ√æ‘» µ√’∫ÿæ™“µ‘ °ÿ≈ «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ120

µ“√“ß∑ ’Ë 6  °“√√ —°…“·≈–º≈°“√√ —°…“ ‡ª√ ’¬∫‡∑ ’¬∫√–À«à“ßºŸâªÉ«¬∑ ’Ë√Õ¥™’«‘µ·≈–ºŸâªÉ«¬∑ ’Ë‡ ’¬™’«‘µ

°“√√—°…“ √Õ¥™’«‘µ ‡  ’¬™’«‘µ √«¡ p-value
√“¬ √âÕ¬≈– √“¬ √âÕ¬≈– √“¬ √âÕ¬≈–

‰¥â√—∫¬“∑ ’Ë§√Õ∫§≈ ÿ¡‡™ ◊ÈÕ¿“¬„π 48 ™—Ë«‚¡ß 63 79.7 16 20.3 79 69.9
ceftazidime+cotrimoxazole 53 12 65
ceftazidime ± ¬“Õ◊Ëπ 7 3 10
cefoperazone/sulbactam À√◊Õ imipenem 3 1 4

‰¥â√—∫¬“∑’Ë§√Õ∫§≈ÿ¡‡™ ◊ÈÕ¿“¬À≈ —ß 48 ™—Ë«‚¡ß 10 43.5 13 56.5 23 20.4 < 0.001
ceftazidime 3 2 5
ceftazidime+cotrimoxazole 5 10 15
cefoperazone/sulbactam À√◊Õ imipenem 2 1 3

‰¡à‰¥â√—∫¬“∑’Ë§√Õ∫§≈ÿ¡‡™ ◊ÈÕ‡≈¬ 2* 18.2 9 81.8 11 9.7
* ºŸâªÉ«¬ 2 √“¬ ∑’Ë‰¡à‰¥â√—∫¬“√ —°…“∑’Ë§√Õ∫§≈ÿ¡‡™ ◊ÈÕ·µà√Õ¥™’«‘µ µ”·Àπ àßµ‘¥‡™ ◊ÈÕ¡’Ω ï∑’Ë¡â“¡‡∑à“π—Èπ·≈–‰¥â√—∫°“√µ—¥¡â“¡ÕÕ°‰ª®÷ß√Õ¥™’«‘µ

µ“√“ß∑ ’Ë 7  ‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈æ◊Èπ∞“π·≈–≈ —°…≥–∑“ß§≈ ‘π‘°„π°≈ ÿà¡ºŸâªÉ«¬∑ ’Ë√Õ¥™’«‘µ·≈–‡  ’¬™’«‘µ

¢âÕ¡Ÿ≈æ◊Èπ∞“π·≈–≈—°…≥–∑“ß§≈‘π‘° √Õ¥™’«‘µ ‡  ’¬™’«‘µ p-value odd ratio (95%CI)
n = 75 √“¬ n = 38 √“¬

Õ“¬ÿ, ªï (§à“‡©≈ ’Ë¬) 1-73 (47.8) 15-86 (53.53) 0.064 0.98 (0.95-1.00)
‡æ»™“¬ 49 26 0.743 0.87 (0.378-2.001)
¡’‚√§ª√–®”µ—« 36 26 0.039 2.35 (1.033-5.332)
‡ªìπ‡∫“À«“π 33 21 0.257 1.57 (0.717-3.448)
‡ªìπ‚√§µ—∫À√◊Õ¥◊Ë¡ ÿ√“®—¥  7 11 0.007 3.96 (1.389-11.279)
√–¬–‡«≈“∑ ’Ë‡√‘Ë¡ªÉ«¬π âÕ¬°«à“ 7 «—π 29 25 0.006 3.05 (1.349-6.895)
(acute onset)
Õ«—¬«–∑ ’Ëµ‘¥‡™◊ÈÕ

ªÕ¥ 34 26 0.020 2.61 (1.149-5.940)
µ—∫ 45 18 0.202 0.60 (0.273-1.318)
¡â“¡ 18  6 0.313 0.59 (0.214-1.647)

‡ªìπ septicemic form 19 35 <0.001 34.39 (9.477-124.768)
º≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√

WBC count, 1,180-31,900 820-33,300 0.795 1.000
cell/mm3 (‡©≈’Ë¬) (13,535) (13,946)
Alkaline phosphatase 47-895 64-572 0.342 1.00 (0.999-1.004)
(U/L) (median = 261) (median = 211)
melioid titer > 1:320 30 11 0.799 1.16 (0.368-3.663)
æ∫‡™◊ÈÕ„π‡≈◊Õ¥ (bacteremia) 17 21 0.001 4.22 (1.824-9.736)

‰¡à‰¥â√—∫¬“µâ“π®ÿ≈™’æ∑’Ë‡À¡“– ¡ 12 22 <0.001 7.22 (2.958-17.615)
¿“¬„π 48 ™—Ë«‚¡ß
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‡¡≈ ‘ÕÕ¬‚¥  ‘ „π‚√ßæ¬“∫“≈æÿ∑∏™‘π√“™ æ.». 2547-2550

‡ªìπ‡∫“À«“π¡“°àÕπ ‚√§‡¡≈ ‘ÕÕ¬‚¥ ‘ ®÷ß‡ªìπ‚√§∑’Ëπ”ºŸâªÉ«¬
¡“‚√ßæ¬“∫“≈·≈–π”‰ª Ÿà°“√«‘π‘®©—¬·≈–√—°…“‡∫“À«“π
‚√§µ—∫À√◊Õ°“√¥◊Ë¡ ÿ√“¡“°π—∫‡ªìπ§«“¡‡ ’Ë¬ß∑’Ëæ∫‰¥â∫àÕ¬
‡ªìπÕ—π¥—∫ Õß·≈–  —¡æ—π∏å°—∫°“√‡  ’¬™’«‘µ¥â«¬ ´÷Ëß Õ¥§≈ âÕß
°—∫°“√»÷°…“√–∫“¥«‘∑¬“¢ÕßºŸâªÉ«¬„πª√–‡∑»ÕÕ ‡µ√‡≈ ’¬‡¡ ◊ËÕªï
æ.». 254714 ∑’Ëæ∫«à“°“√¥ ◊Ë¡ ÿ√“®—¥‡ªìπÕ’°ªí®®—¬‡  ’Ë¬ßÀπ ÷Ëß
¢Õß‚√§ ÷́Ëßæ∫„πºŸâªÉ«¬‰¥â Ÿß∂÷ß√âÕ¬≈– 37 „°≈â‡§’¬ß°—∫‚√§
‡∫“À«“π

≈—°…≥–∑“ß§≈ ‘π‘°¢ÕßºŸâªÉ«¬„π°“√»÷°…“π’È §≈â“¬°—∫
¢âÕ¡Ÿ≈‡¥‘¡·≈–√“¬ß“πÕ ◊Ëπ Ê 1-2,5-6,12-13,16,20-26 §◊ÕªÕ¥‡ªìπ
Õ«—¬«–∑’Ë¡’°“√µ‘¥‡™◊ÈÕ Ÿß∂÷ß√âÕ¬≈– 53.1 Õ«—¬«–Õ◊Ëπ Ê ‰¥â·°à
µ—∫ ¡â“¡ º‘«Àπ—ß ‡π◊ÈÕ‡¬◊ËÕÕàÕπ ∑“ß‡¥‘πªí  “«– °√–¥Ÿ°·≈–¢âÕ

„π°“√»÷°…“π’È¡’ºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°µ‘¢Õßµ—∫¡“°
°«à“√ âÕ¬≈– 50 ÷́Ëß  Ÿß°«à“°“√»÷°…“Õ ◊Ëπ ‡π◊ËÕß®“°„π°“√
»÷°…“Õ ◊Ëπ√“¬ß“π‡©æ“–ºŸâªÉ«¬∑ ’Ëµ√«®æ∫Ω ï„πµ—∫ „π¢≥–∑ ’Ë
°“√»÷°…“π ’È‰¥â√«¡ºŸâªÉ«¬∑ ’Ë¡’§à“ alkaline phosphatase  Ÿß
·≈–µ—∫‚µ‚¥¬µ√«®‰¡àæ∫Ωï¥â«¬ ‡æ√“–§“¥«à“°“√∑”Õ—≈µ√“-
´“«π åÕ“®¡’¢âÕ®”°—¥„π°“√«‘π‘®©—¬√–¬–·√° Ê °àÕπ‡ªìπ
microabscesses ÷́Ëßπà“®–¡’§«“¡º‘¥ª°µ‘·∫∫‡¥’¬«°—∫ infil-
trative lesions

°“√µ‘¥‡™◊ÈÕ„π∑“ß‡¥‘πªí  “«–„π°“√»÷°…“π ’È¢“¥
¢âÕ¡Ÿ≈‡°’Ë¬«°—∫ prostatitis ·≈– prostatic abscess ´÷Ëß‡ªìπ
µ”·Àπàßµ‘¥‡™◊ÈÕ∑’Ë¡’√“¬ß“π‰¡àπâÕ¬ ‚¥¬‡©æ“–„πµÕπ‡Àπ◊Õ
¢Õßª√–‡∑»ÕÕ ‡µ√‡≈ ’¬16,27 „π°“√»÷°…“π ’È¡’ºŸâªÉ«¬∑ ’Ëµ√«®
æ∫‡¡Á¥‡≈◊Õ¥¢“«„πªí  “«– 9 √“¬ Õ“®‡ªìπ‰ª‰¥â«à“ ‡π◊ËÕß®“°
·æ∑¬å‰¡à‰¥â§‘¥∂÷ß·≈–æ¬“¬“¡§âπÀ“ ºŸâªÉ«¬®÷ß‰¡à‰¥â√—∫°“√
µ√«®æ‘‡»…·≈–«‘π‘®©—¬¿“«–¥—ß°≈à“«

°“√µ‘¥‡™◊ÈÕ„π√–∫∫ª√– “∑æ∫√âÕ¬≈– 2.7 ‡ªìπ
meningitis ·≈– cerebritis ‰¡à¡’¢âÕ¡Ÿ≈‡°’Ë¬«°—∫§«“¡º‘¥ª°µ‘
„π≈ —°…≥–Õ ◊Ëπ´÷Ëß‡§¬¡’ºŸâ√“¬ß“π ‡™àπ brain abscess28, brain
stem encephalitis29, cerebellitis, cranial nerve palsy,
peripheral motor weakness §≈â“¬ Guillain-Barre
syndrome29

·¡â«à“°≈‰°°“√‡°‘¥‚√§‡¡≈‘ÕÕ¬‚¥  ‘  à«π„À≠ à‡°‘¥
®“°°“√√—∫‡™◊ÈÕ‡¢â“‰ª„À¡à ·µà à«ππâÕ¬‡°‘¥®“° reactivation
‰¥â1,16,25,30 ´÷Ëß„π√“¬ß“ππ ’È¡’ºŸâªÉ«¬√“¬Àπ÷Ëß ‡ªìπ™“¬Õ“¬ÿ 28
ªï ¡’‰¢â Ÿß‡©’¬∫æ≈—π„π‚√ßæ¬“∫“≈·≈–º≈‡æ“–‡™◊ÈÕ„π‡≈◊Õ¥

¢÷Èπ‡™ ◊ÈÕ‡¡≈‘ÕÕ¬‚¥  ‘ „π¢≥–∑ ’ËπÕπÕ¬Ÿà‚√ßæ¬“∫“≈‡ªìπ‡¥◊Õπ∑’Ë 3
¥â«¬ªí≠À“ paraplegia ®“° spinal injury ºŸâªÉ«¬√“¬π ’È‡¥‘¡
¡’Õ“™’æ∑”π“ ¥—ßπ—Èπ ®÷ßπà“®–‡ªìπ reactivation ¢Õß‡™ ◊ÈÕ∑’Ë¡’
´àÕπÕ¬Ÿà·≈â«„π™à«ß∑’Ë√à“ß°“¬ÕàÕπ·Õ≈ß

√“¬ß“ππ’È¡’¢âÕ®”°—¥¥â“π°“√«‘π‘®©—¬ °≈à“«§◊Õ “¡“√∂
«‘π‘®©—¬·πàπÕπ¡’º≈‡æ“–‡™ ◊ÈÕ¬ ◊π¬—π ‡æ’¬ß√âÕ¬≈– 56.6 ‚¥¬
æ∫‡™ ◊ÈÕ„π°√–· ‡≈◊Õ¥ (bacteremia) ‡æ’¬ß√ âÕ¬≈– 33.6 ´÷Ëß
µË”°«à“√“¬ß“πÕ ◊Ëπ7,16,23 ∑—Èßπ’È Õ“®‡ªìπ‡æ√“–ºŸâªÉ«¬‰¥â√—∫¬“
µâ“π®ÿ≈™’æ¡“°àÕπ À√◊Õªí≠À“¥â“π‡∑§π‘§°“√‡æ“–‡™◊ÈÕ´÷Ëß„™â¢«¥
culture media ∑’Ë‡µ√’¬¡¢÷Èπ‡Õß‡∑à“π—Èπ Õ’°∑—Èß°“√µ√«®
melioidosis titer ¬—ß„™â«‘∏’ indirect haemagglutination test
´÷Ëß‡ªìπ∑’Ë∑√“∫°—π¥’«à“¡’¢âÕ®”°—¥∑—Èß§«“¡‰«·≈–§«“¡®”‡æ“–

º≈°“√√—°…“‡¡≈ ‘ÕÕ¬‚¥ ‘ ¢Õß‚√ßæ¬“∫“≈æÿ∑∏™‘π√“™
√“¬ß“ππ ’È¡’Õ—µ√“µ“¬√ âÕ¬≈– 33.6 ¥’¢÷Èπ®“°‡¥‘¡´÷Ëß‡§¬√“¬ß“π
®“°‚√ßæ¬“∫“≈‡¥’¬«°—ππ ’È‡¡◊ËÕªï æ.». 2535 ·≈– æ.». 2541
´÷Ëß¡’Õ—µ√“µ“¬  Ÿß∂÷ß√âÕ¬≈– 45.6 ·≈–√ âÕ¬≈– 74 µ“¡≈”¥—∫
π—∫«à“„°≈â‡§’¬ß°—∫„π√“¬ß“πÕ ◊Ëπ Ê ÷́Ëß¡’Õ—µ√“µ“¬ª√–¡“≥
√âÕ¬≈– 14-47 („π°√≥ ’∑’Ë„™â¬“  Ÿµ√∑’Ë¡’ ceftazidime)7,15,26,30
‡Àµÿ∑’Ëº≈°“√√ —°…“¥’¢÷Èπ§“¥«à“‡π◊ËÕß®“° 1) ·æ∑¬å√Ÿâ®—°‚√§π ’È
¡“°¢÷Èπ ·≈– 2) ·π«‚πâ¡„π°“√‡≈◊Õ°¬“µâ“π®ÿ≈™’æ¢Õß
·æ∑¬å‡ª≈’Ë¬π·ª≈ß‰ªµ“¡°“√√—∫√Ÿâ‡°’Ë¬«°—∫‡™◊ÈÕ¥◊ÈÕ¬“ °≈à“«§◊Õ
·¡â·æ∑¬å‰¡à‰¥âπ÷°∂÷ß‚√§π ’È ·µà¬“∑’Ë„Àâ‡æ◊ËÕ empirical  “¡“√∂
§√Õ∫§≈ÿ¡‡™ ◊ÈÕ‰¥â‚¥¬∫—ß‡Õ‘≠ (‡™àπ ceftazidime À√◊Õ
carbapenem À√◊Õ cefoperazone+sulbactam) ∑”„Àâ°“√
„Àâ¬“µâ“π®ÿ≈™’æ ¡’°“√§√Õ∫§≈ÿ¡¿“¬„π 48 ™—Ë«‚¡ß·√°‰¥â
√ âÕ¬≈– 69.9

ªí®®—¬∑’Ë¡’º≈µàÕÕ—µ√“µ“¬Õ¬à“ß¡“°πÕ°®“°°“√∑’Ë¬“
µâ“π®ÿ≈™’æ∑’Ë‰¥â√ —∫„π 48 ™—Ë«‚¡ß·√°‰¡à§√Õ∫§≈ÿ¡‡™ ◊ÈÕ·≈â«
(OR = 7.22) ªí®®—¬∑’Ë¡’πÈ”Àπ —°¡“°∑’Ë ÿ¥§◊Õ°“√‡ªìπ acute
septicemic form (OR = 34.39) ÷́Ëß Õ¥§≈âÕß°—∫√“¬ß“π
Õ◊Ëπ20,22,31-33 ´÷ËßºŸâªÉ«¬  à«π„À≠ à‡ ’¬™’«‘µ‡π◊ËÕß®“° sepsis
syndrome ·≈–¡’¿“«– multiorgan failure ∑ —Èß ‘Èπ ¥—ßπ—Èπ
 ‘Ëß ”§—≠∑’Ë ÿ¥ 2 ª√–°“√∑ ’Ë®–™à«¬≈¥Õ—µ√“µ“¬‰¥â §◊Õ 1) °“√
√—°…“ sepsis syndrome Õ¬à“ß√«¥‡√ Á« ‡æ ◊ËÕªÑÕß°—π·≈–≈¥
§«“¡√ ÿπ·√ß¢Õß¿“«– multiorgan failure 2) °“√„Àâ¬“µâ“π
®ÿ≈™’æ∑’Ë§√Õ∫§≈ÿ¡‡™◊ÈÕ‚¥¬‡√Á«∑’Ë ÿ¥
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 √ÿª·≈–¢âÕ‡ πÕ·π–
·æ∑¬å„πæ◊Èπ∑’Ë§«√π÷°∂÷ß‚√§π ’È·≈–„Àâ°“√√—°…“‚¥¬‡√ Á«

„πºŸâªÉ«¬∑ ’Ë¡’‚√§∑ ’Ë‡ªìπªí®®—¬‡  ’Ë¬ß (‡™àπ ‡∫“À«“πÀ√◊Õµ√«®
π È”µ“≈„π‡≈◊Õ¥‰¥â Ÿßº‘¥ª°µ‘ ‚√§µ—∫À√◊Õ¥◊Ë¡ ÿ√“®—¥ ‚√§
∏“≈— ´’‡¡’¬ ‚√§‰µ) ª√–°Õ∫°—∫¡’ exposure clue (Õ“™’æ
∑ ’Ë∑”„Àâ¡’ inhalation ‡¢â“∑“ß‡¥‘πÀ“¬„® À√◊Õ inoculation
∑“ß∫“¥·º≈º‘«Àπ—ß) ´÷Ëß¡“¥â«¬ clinical syndrome ∑ ’Ëæ∫
‰¥â∫àÕ¬ ‡™àπ sepsis, pneumonia, disseminated infection,
abscess formation ‚¥¬‡©æ“–„π√ Ÿª·∫∫∑ ’Ë ß  —¬«à“‡ªìπ
hematogenous spreading

 à«π°≈“ß§«√‡√àßæ—≤π“„Àâ°“√ ◊∫§âπ‡æ◊ËÕ«‘π‘®©—¬‚√§
π ’È¡’§«“¡·æ√ àÀ≈“¬·≈–∑ ÿ°‚√ßæ¬“∫“≈ “¡“√∂‡¢â“∂÷ß‰¥â‚¥¬
‡©æ“–„π®—ßÀ«—¥∑ ’Ë‡§¬¡’√“¬ß“π°“√æ∫‡™◊ÈÕπ’È„π§πÀ√◊Õ„π¥‘π
1) §«√ π —∫ π ÿπ°“√„™â automated blood culture system
´÷Ëß®– “¡“√∂≈¥√–¬–‡«≈“‡ªìπ 24-48 ™—Ë«‚¡ß32 ·≈–‡æ‘Ë¡
‚Õ°“ ∑ ’Ë®–æ∫‡™ ◊ÈÕ‰¥â¡“°¢÷Èπ 2)  π —∫ π ÿπ°“√π”‡∑§π ‘§∑’Ë¥’
°«à“‡¥‘¡¡“„™â ‡™àπ °“√µ√«® antibody ‚¥¬ dot immunoas-
say, gold blot immunoassay, immunochromatography
À√◊Õ°“√µ√«® antigen ‚¥¬ ELISA, latex agglutination,
indirect immunofluorescence À√◊Õ PCR ‡ªìπµâπ34-36

°‘µµ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥·æ∑¬åÀ≠‘ß«√“≈ —°…≥å »√’ππ∑åª√–‡ √ ‘∞

∑ ’Ë™à«¬‡À≈◊Õ„Àâ§”ª√ ÷°…“„π°“√«‘‡§√“–Àåº≈ ¢Õ∫§ÿ≥‡®â“Àπ â“∑’Ë
‡«™√–‡∫ ’¬π‚√ßæ¬“∫“≈æÿ∑∏™‘π√“™ æ‘…≥ÿ‚≈° ∑ ’Ë™à«¬‡À≈◊Õ
„π°“√§âπ¢âÕ¡Ÿ≈ºŸâªÉ«¬ ¢Õ∫§ÿ≥ºŸâÕ”π«¬°“√‚√ßæ¬“∫“≈æÿ∑∏-
™‘π√“™ æ‘…≥ÿ‚≈° ∑ ’ËÕπÿ¡—µ‘∑ÿπ π—∫ πÿπß“π«‘®—¬§√—Èßπ’È ·≈–
Õπÿ≠“µ„Àâ‡º¬·æ√àº≈ß“π
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Abstract: Treebupachatsakul P. Melioidosis in Budhachinaraj Hospital in 2004-2007. Thai J Tuberc Chest Dis Crit
Care 2009; 30: 112-125.
Department of Medicine, Budhachinaraj Hospital, Ministry of Publish Health

Background : Melioidosis has been regarded as a geographic-related infectious disease, specifically the
northeastern part of Thailand. There are limited reports in other areas, particularly in lower
northern part of the country.

Objectives : This study aimed to explore clinical characteristics, clinical outcomes and determine risk
factors for death in patients with melioidosis in Buddhachinaraj Hospital.

Method : Clinical analysis was performed in all medical records of patients who 1) melioidosis was
diagnosed or 2) positive culture or 3) melioidosis titer > 1 : 160, admitted in Buddhachinaraj
Hospital during January 2004 to December 2007.

Results : One hundred and thirteen patients were enrolled, 64 cases (56.6%) were culture-proven
(definite melioidosis) and 49 cases (43.4%) were propable melioidosis (no culture-proved,
diagnosed by clinical features and positive melioidosis titer). All of patients resided in
Phitsanulok and nearby provinces. There were more common during rainy season and also
related with the amount of the rain. Exposure clues were found in 46.9% of patients.
Underlying co-morbid conditions were identified in 54.9% of patients. Diabetes mellitus was
the most common (47.8%). The involved sites were lungs (53.1%), liver (55.8%), spleen
(21.2%), skin and soft tissue (10.6%), genitourinary tract (9.7%), bone and joint (6.2%),
lymph nodes (4.4%), CNS (2.7%), and pericardium (2.7%). Blood culture was positive in
33.6% of patients. Comparing survivors and non-survivors, prompt appropriated antibiotic
were used in 79.7%, 20.3%, respectively (p < 0.001). Patients with septicemic form (OR =
34.39), positive blood culture (OR = 4.22), acute onset (OR = 3.05), pre-existing liver
diseases (OR = 3.96), lung involvement (OR = 2.61), and inappropriate antibiotic within first
48 hours (OR = 7.22) were significantly related to higher mortality.

Conclusions : This study confirmed that melioidosis is prevalent in lower north of Thailand and yet, greatly
underestimated. Better awareness, both among clinicians and microbiologists, couple with
improving diagnosis methods to allow early diagnosis and hence early treatment, will
significantly reduce the morbidity and mortality associated with melioidosis. Locally adapted
guidelines are needed to be developed for the treatment of sepsis, especially from commu-
nity-acquired pneumonia in the patients at risk.


