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Management of ARIC : RSV and
Chronic Respiratory Problems

π«≈®—π∑√å  ª√“∫æ“≈

2

‚√§µ‘¥‡™◊ÈÕ‡©’¬∫æ≈—π√–∫∫À“¬„®„π‡¥Á° (Acute

respiratory tract infection in children, ARIC) ¬—ß§ß

‡ªìπªí≠À“ “∏“√≥ ÿ¢¢Õßª√–‡∑»‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π

‡¥Á°‡≈Á° ·¡â«à“Õ—µ√“µ“¬®–≈¥≈ß ·µàÕ—µ√“°“√‡®Á∫ªÉ«¬

¬—ß‰¡à≈¥≈ß‡∑à“∑’Ë§«√ ·≈–¡’·π«‚πâ¡∑’Ë®–¡’ªí≠À“‡√◊ÈÕ√—ß

∑“ß√–∫∫À“¬„®µ“¡¡“‰¥â   Respiratory syncytial  virus

(RSV) ‡ªìπ‰«√— ´÷Ëß‡ªìπ “‡Àµÿ∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥Õ¬à“ßÀπ÷Ëß

¢Õß‚√§µ‘¥‡™◊ÈÕ∑“ß‡¥‘πÀ“¬„®„π‡¥Á°∑ÿ°°≈ÿà¡Õ“¬ÿ1 ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß„π‡¥Á°‡≈Á° ∑”„Àâ¡’Õ“°“√‰¥âµ—Èß·µàÕ“°“√

À«—¥, croup, À≈Õ¥≈¡Õ—°‡ ∫ (acute bronchitis),

À≈Õ¥≈¡ΩÕ¬Õ—°‡ ∫ (acute bronchiolitis) ·≈–ªÕ¥∫«¡

(pneumonia) πÕ°®“°π’È¬—ß°√–µÿâπ„Àâ¡’Õ“°“√¢Õß‚√§

À◊¥°”‡√‘∫ (acute asthmatic attack) „π‡¥Á°∑’Ë‡ªìπ‚√§À◊¥

Õ¬Ÿà‡¥‘¡2 ·≈–¬—ßÕ“®∑”„Àâ‡°‘¥Õ“°“√‡√◊ÈÕ√—ß∑“ß√–∫∫À“¬

„®Õ◊ËπÊ ‡ªìπ¿“«–·∑√°´âÕπµ“¡¡“‰¥â 3,4 §«“¡√Ÿâ‡°’Ë¬«

°—∫ªí®®—¬‡ ’Ë¬ß·≈–°≈‰°°“√‡°‘¥‚√§‡ªìπ ‘Ëß ”§—≠∑’Ë®–π”

‰ª Ÿà°“√√—°…“∑’Ë‡À¡“– ¡‡æ◊ËÕªÑÕß°—π‰¡à„ÀâºŸâªÉ«¬‡¥Á°‡ªìπ

‚√§ªÕ¥‡√◊ÈÕ√—ßµàÕ‰ª„πÕπ“§µ

ªí≠À“‡√◊ÈÕ√—ß∑“ß√–∫∫À“¬„®∑’Ë —¡æ—π∏å°—∫ RSV
°“√µ‘¥‡™◊ÈÕ∑“ß‡¥‘πÀ“¬„® à«π≈à“ß®“° RSV ∑’Ë

 ”§—≠§◊Õ acute bronchiolitis ·≈– pneumonia ´÷Ëß

¡—°¡’°“√·§∫¢ÕßÀ≈Õ¥≈¡∑”„Àâ‰¥â¬‘π‡ ’¬ß wheeze

√à«¡¥â«¬„π‡¥Á°‡≈Á° ‚¥¬∑—Ë«‰ª∂â“√à“ß°“¬¡’¿Ÿ¡‘µâ“π∑“π

ª°µ‘ ºŸâªÉ«¬°Á¡—°®–À“¬®“°‚√§À≈—ß®“°‰¥â√—∫°“√√—°…“

µ“¡Õ“°“√ À√◊Õ‰¥â√—∫°“√¥Ÿ·≈√—°…“∑“ß√–∫∫À“¬„®

(respiratory care)∑’Ë‡À¡“– ¡3,5,6 ·µà∫“ß√“¬∑’Ë‡ªìπ√ÿπ

·√ßÕ“®¡’¿“«–·∑√°´âÕπ ‡™àπ ∂ÿß≈¡ªÕ¥·ø∫ (atelec-

tasis) ®“°‡ ¡À–Õÿ¥µ—πÀ≈Õ¥≈¡7,8 À≈Õ¥≈¡ΩÕ¬Õ—°‡ ∫

‡√◊ÈÕ√—ß (chronic obliterative bronchiolitis À√◊Õ bron-

chiolitis obliterans) ∑”„Àâ¡’°“√Õÿ¥µ—π¢Õß∑“ß‡¥‘π

À“¬„®‡≈Á°Ê Õ¬Ÿàµ≈Õ¥‡«≈“ ºŸâªÉ«¬®–À“¬„®ÀÕ∫‡Àπ◊ËÕ¬

¡’‡ ’¬ß wheeze √à«¡°—∫¿“«–ÕÕ°´‘‡®πµË” (hypoxia)

´÷Ëß‡ªìπªí≠À“‡√◊ÈÕ√—ß·≈–√ÿπ·√ß9,10 πÕ°®“°π’È‡¥Á°∑’ËÀ“¬

®“°°“√µ‘¥‡™◊ÈÕ RSV „π∑“ß‡¥‘πÀ“¬„® à«π≈à“ß  à«π

„À≠à¡’ªí≠À“‡√◊ÈÕ√—ß∑“ß√–∫∫À“¬„®„π√Ÿª‰Õ‡√◊ÈÕ√—ß‚¥¬‰¡à

¡’ wheeze À√◊Õ°≈—∫¡’ wheezing ‡ªìπÊ À“¬Ê ´È”Ê

À√◊Õ‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ reactive airway disease

À√◊Õ‚√§À◊¥ (asthma) µ“¡¡“4,9,11,12

®“°√“¬ß“π¢Õß Tucson childrenûs respiratory

study æ∫«à“ ‡¥Á°∑’Ë‡ªìπªÕ¥∫«¡®“°‡™◊ÈÕ‰«√— ´÷Ëß à«π„À≠à

‡ªìπ®“° RSV „π™à«ßÕ“¬ÿ 3 ¢«∫ªï·√° ®–¡’‚Õ°“ ‰¥â



14 Pediatric Respiratory and Critical Care

√—∫°“√«‘π‘®©—¬®“°·æ∑¬å«à“‡ªìπ‚√§À◊¥‡¡◊ËÕÕ“¬ÿ 11 ªï

¡“°°«à“‡¥Á°∑—Ë«Ê ‰ª ·≈–æ∫«à“‡¥Á°∑’Ë‡ªìπ‚√§µ‘¥‡™◊ÈÕ∑“ß

‡¥‘πÀ“¬„® à«π≈à“ß®“° RSV „π«—¬∑“√°°Á¡’§à“ FEV1

·≈– FEF25-75% ®“°°“√µ√«® ¡√√∂¿“æªÕ¥∑’ËÕ“¬ÿ 11

ªï µË”°«à“ª°µ‘ ·≈–§à“µ√«® ¡√√∂¿“æªÕ¥‡À≈à“π’È¥’¢÷Èπ

À≈—ß‰¥â√—∫¬“¢¬“¬À≈Õ¥≈¡´÷Ëß∫àß∂÷ß¿“«– reversible

obstructive airway disease ‡À¡◊Õπ°—∫‡¥Á°∑’Ë‡ªìπ‚√§

À◊¥13

¥—ßπ—Èπ ªí≠À“‡√◊ÈÕ√—ß∑“ß√–∫∫À“¬„®∑’ËÕ“®æ∫µ“¡

À≈—ß°“√µ‘¥‡™◊ÈÕ√–∫∫À“¬„®®“° RSV ‰¥â·°à ¿“«–ªÕ¥

·ø∫, bronchiolitis obliterans, ‰Õ‡√◊ÈÕ√—ß, recurrent

wheezing ·≈–‚√§À◊¥

ªí®®—¬‡ ’Ë¬ß·≈–≈—°…≥–∑“ß§≈‘π‘°¢Õß°“√‡°‘¥ªí≠À“
‡√◊ÈÕ√—ß∑“ß√–∫∫À“¬„®®“° RSV

¿“«–ªÕ¥·ø∫ (Atelectasis)

‡¥Á°‡≈Á°Õ“¬ÿµË”°«à“ 1 ªï ¡’‚Õ°“ ‡°‘¥¿“«–ªÕ¥

·ø∫‰¥âßà“¬‡π◊ËÕß®“°À≈Õ¥≈¡¡’¢π“¥‡≈Á° Õÿ¥µ—π‰¥âßà“¬

·≈–∑àÕ√–∫“¬Õ“°“» (collateral ventilation) √–À«à“ß

alveoli ¥â«¬°—π (pores of Kohn) À√◊Õ√–À«à“ß alveoli

°—∫ bronchioles (canals of Lambert) ¬—ß‰¡àæ—≤π“

‡µÁ¡∑’Ë ∑”„Àâ°“√√–∫“¬Õ“°“»®“°∂ÿß≈¡ (alveoli) ∑’Ë¡’

Õ“°“»ª°µ‘‰ª¬—ß∂ÿß≈¡∑’Ë¡’°“√Õÿ¥µ—π¢ÕßÀ≈Õ¥≈¡ΩÕ¬

∑”‰¥â‰¡à¥’ ®÷ß‡°‘¥°“√·ø∫¢Õß∂ÿß≈¡ªÕ¥µ“¡¡“14 „π√“¬

∑’Ë‡ªìπÀ≈Õ¥≈¡ΩÕ¬Õ—°‡ ∫À√◊ÕªÕ¥∫«¡®“°‡™◊ÈÕ‰«√— 

(RSV) ®–¡’°“√Õ—°‡ ∫ °“√∫«¡ ·≈–°“√À≈ÿ¥≈Õ°¢Õß

‡´≈≈å‡¬◊ËÕ∫ÿ∑“ß‡¥‘πÀ“¬„® ∑”„Àâ¡’‡ ¡À–¡“°„πÀ≈Õ¥≈¡

µà“ßÊ πÕ°®“°π’È °“√æ—¥‚∫°¢Õß cilia ¬—ß‡ ’¬‰ª∑”„Àâ

‡ ¡À–§—Ëß§â“ß„πÀ≈Õ¥≈¡ Õÿ¥µ—πÀ≈Õ¥≈¡¢π“¥‡≈Á°Ê

‡°‘¥ªÕ¥·ø∫‰¥â ∂â“‰¡à‰¥â„Àâ°“√√—°…“∑’Ë‡À¡“– ¡‡æ◊ËÕ

√–∫“¬‡ ¡À–ÕÕ°°Á®–¡’ªÕ¥·ø∫‡√◊ÈÕ√—ß (persistent

atelectasis) ºŸâªÉ«¬‡¥Á°∑’Ë¡’¿“«–ªÕ¥·ø∫µ“¡À≈—ß RSV

¡—°‡ªìπ∑’ËªÕ¥°≈’∫∫π¢«“ (right upper lobe)7,8

Bronchiolitis obliterans

Post infectious bronchiolitis obliterans ‡ªìπ

°≈ÿà¡Õ“°“√¢Õß°“√Õÿ¥°—Èπ‡√◊ÈÕ√—ß„πÀ≈Õ¥≈¡ΩÕ¬‡°‘¥µ“¡

À≈—ß°“√µ‘¥‡™◊ÈÕ‰«√—   ·¡â«à“ à«π„À≠à‡°‘¥®“° adenovi-

rus ·µà°Áæ∫‡ªìπµ“¡À≈—ß RSV bronchiolitis ‰¥â 9,10,15

‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß∂â“µ‘¥‡™◊ÈÕ RSV √à«¡°—∫‰«√— Õ◊Ëπ Õ“®

æ∫„π√“¬∑’Ëµ‘¥‡™◊ÈÕ RSV √à«¡°—∫ Mycoplasma pneu-

moniae16 æ¬“∏‘ ¿“æ∑’Ëæ∫„π bronchiolitis obliterans

√–¬–·√°®–¡’°“√µ“¬¢Õß‡π◊ÈÕ‡¬◊ËÕÀ≈Õ¥≈¡ΩÕ¬ ¡’°“√

 √â“ß hyaline membranes ·≈–¿“¬„π∑àÕÀ≈Õ¥≈¡ΩÕ¬

®–¡’‡´≈≈å∫ÿº‘«∑’Ëµ“¬·≈â«À≈ÿ¥≈Õ°√à«¡°—∫ inflammatory

cells µàÕ¡“¡’°“√‡æ‘Ë¡®”π«π¢Õß fibroblasts ·≈– colla-

gen ∑”„Àâ¡’°“√Õÿ¥µ—π¢ÕßÀ≈Õ¥≈¡ΩÕ¬Õ¬à“ß∂“«√17

ºŸâªÉ«¬®–¡’Õ“°“√‰Õ‡√◊ÈÕ√—ß√à«¡°—∫ wheezing µ“¡À≈—ß

acute bronchiolitis ·≈–‰¡à§àÕ¬µÕ∫ πÕßµàÕ¬“¢¬“¬

À≈Õ¥≈¡ ¡—°¡’Õ“°“√‡Àπ◊ËÕ¬ÀÕ∫√à«¡¥â«¬ µ√«®æ∫

Õ“°“√· ¥ß¢Õß bronchial obstruction ·≈– air

trapping „πªÕ¥  ¡—°¡’ oxygen saturation µË”«à“ 95%

°“√«‘π‘®©—¬‰¥â®“°Õ“°“√∑“ß§≈‘π‘°√à«¡°—∫ high reso-

lution CT scan chest9,10  ”À√—∫ªí®®—¬‡ ’Ë¬ß¢Õß°“√

‡°‘¥ bronchiolitis obliterans π’È¬—ß‰¡à “¡“√∂ √ÿª‰¥â

·πàπÕπ ·µà¡—°æ∫„π√“¬∑’Ë‡ªìπ acute bronchiolitis

√ÿπ·√ß  ·≈–Õ“®‡°’Ë¬«¢âÕß°—∫ immune response ¢Õß

ºŸâªÉ«¬µàÕ‰«√— 8,9

‰Õ‡√◊ÈÕ√—ß /Recurrent wheezing /Reactive air-

way disease /‚√§À◊¥

Õ“°“√‰Õ‡√◊ÈÕ√—ßµ“¡À≈—ß°“√µ‘¥‡™◊ÈÕ∑“ß‡¥‘πÀ“¬„®

(post infectious cough) æ∫‰¥â∫àÕ¬„π‡¥Á°∑’ËÀ“¬®“°

acute respiratory infection ®“° RSV „π√“¬∑’Ë‰ÕÕ¬à“ß

‡¥’¬«‚¥¬‰¡à¡’ wheeze ®–¡’√–¥—∫ serum IgE, °“√µÕ∫

 πÕßµàÕ skin test ·≈– cold air challenge test „π

°“√µ√«® ¡√√∂¿“æªÕ¥‰¡àµà“ß®“°‡¥Á°∑’Ë‰¡à¡’Õ“°“√

ªí®®—¬‡ ’Ë¬ß∑’Ë¡’π—¬ ”§—≠∑“ß ∂‘µ‘¢ÕßÕ“°“√‰Õ¥—ß°≈à“«§◊Õ

°“√∑’Ë¡’∫‘¥“À√◊Õ¡“√¥“ Ÿ∫∫ÿÀ√’Ë (odds ratio 1.9; 95%

CI 1.1-3.5)13,18

Recurrent wheezing ∑’Ë‡°‘¥µ“¡À≈—ß°“√µ‘¥‡™◊ÈÕ

¢Õß∑“ß‡¥‘πÀ“¬„® à«π≈à“ß®“° RSV „π«—¬∑“√° ·∫àß
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‰¥â‡ªìπ 3 °≈ÿà¡§◊Õ

1. Transient early wheezer ¡’ wheezing

‡ªìπÊ À“¬Ê „π™à«ß 2-3 ¢«∫ªï·√° ·µàæÕÕ“¬ÿ‡°‘π 3

ªï‰ª·≈â« ‰¡à¡’Õ“°“√Õ’°‡≈¬ „π°≈ÿà¡π’È¡—°‰¡à¡’ª√–«—µ‘‚√§

À◊¥„π§√Õ∫§√—«, ‰¡à¡’ atopic dermatitis, À√◊Õ eosino-

philia, √–¥—∫ serum IgE ‰¡à Ÿß ·≈–‰¡à¡’Õ“°“√· ¥ß

Õ◊ËπÊ ¢Õß‚√§¿Ÿ¡‘·æâ (allergic diathesis) ªí®®—¬‡ ’Ë¬ß

∑’Ë ”§—≠¢Õß recurrent wheezing „π°≈ÿà¡π’È§◊Õ

 ¡√√∂¿“æªÕ¥∑’ËµË”°«à“ª°µ‘ ¡’ª√–«—µ‘¡“√¥“ Ÿ∫∫ÿÀ√’Ë

À√◊Õ‰¥â√—∫§«—π∫ÿÀ√’Ë√–À«à“ßµ—Èß§√√¿å ·≈–¡“√¥“Õ“¬ÿ

πâÕ¬13 ‡¥Á°°≈ÿà¡π’È‡¡◊ËÕ‚µ¢÷Èπ¡—°‰¡à¡’Õ“°“√ ·µà∂â“ Ÿ∫∫ÿÀ√’Ë

®–¡’‚Õ°“ ‡ ’Ë¬ß∑’Ë®–‡ªìπ chronic obstructive pulmo-

nary disease (COPD)  Ÿß°«à“ª°µ‘‡π◊ËÕß®“° airway

¡’¢π“¥‡≈Á°

2. Non atopic wheezer ¡’ wheezing µàÕ‡π◊ËÕß

·¡â«à“Õ“¬ÿ¡“°°«à“ 3 ªï ·≈–‡¡◊ËÕµ‘¥µ“¡‰ª®π∂÷ßÕ“¬ÿ

6-11 ªï  à«π„À≠àµÕ∫ πÕß¥’µàÕ¬“¢¬“¬À≈Õ¥≈¡ ·µà

‰¡à¡’Õ“°“√· ¥ß¢ÕßªØ‘°‘√‘¬“¿Ÿ¡‘·æâ wheezing „π‡¥Á°

°≈ÿà¡π’Èπà“®–‡ªìπ®“°§«“¡º‘¥ª°µ‘¢Õß tone ¢Õß°≈â“¡

‡π◊ÈÕ∑“ß‡¥‘πÀ“¬„®∑’Ë‡°‘¥¢÷Èπµ“¡À≈—ß°“√µ‘¥‡™◊ÈÕ RSV13

·≈– wheezing ¡—°®–À“¬‰ª‡¡◊ËÕÕ“¬ÿ 13 ªï12,13 ‡¥Á°

°≈ÿà¡π’È®–¡’ª√–«—µ‘‡ªìπ‚√§µ‘¥‡™◊ÈÕ∑“ß‡¥‘πÀ“¬„® à«π≈à“ß

®“° RSV ¡“°°«à“‡¥Á°∑—Ë«Ê ‰ª 3-5 ‡∑à“

3. Atopic wheezer °≈ÿà¡π’È°Á¡’ wheezing µàÕ

‡π◊ËÕß‡™àπ‡¥’¬«°—∫°≈ÿà¡∑’Ë 2 ·µà®–¡’√–¥—∫ serum IgE

 Ÿß¢÷Èπ„π¢≥–∑’ËÕ“¬ÿ¡“°¢÷Èπ ´÷Ëß∫àß∂÷ß allergic sensiti-

zation ®“° aeroallergen ∑’Ëæ∫∫àÕ¬Ê µ—Èß·µà‡≈Á°À≈—ß

µ‘¥‡™◊ÈÕ‰«√— „π∑“ß‡¥‘πÀ“¬„® à«π≈à“ß13 °≈ÿà¡π’È¡—°®–‰¡à

§àÕ¬À“¬®“° wheezing ·≈–°≈“¬‡ªìπ atopic asthma

‰¥â  Õ“®¡’ ‘Ëßµ√«®æ∫∑’Ë∫àß∂÷ß¿Ÿ¡‘·æâ√à«¡¥â«¬ ‡™àπ atopic

dermatitis, allergic rhinitis ·≈– peripheral blood

eosinophilia13,19 ¡—°®–¡’ methacholine hyperrespon-

siveness ·≈–º≈°“√µ√«® ¡√√∂¿“æªÕ¥∑’ËµË”°«à“ª°µ‘

´÷Ëß methacholine responsiveness ®– —¡æ—π∏å°—∫

ªØ‘°‘√‘¬“¢Õß°“√∑¥ Õ∫ skin test µàÕ allergens ·≈–

√–¥—∫ total serum IgE12

°“√∑’Ë‡¥Á°¡’ wheezing ‡ªìπÊ À“¬Ê (recurrent

wheezing) À√◊Õ wheezing µàÕ‡π◊ËÕß (persistent wheez-

ing) µ“¡À≈—ß°“√µ‘¥‡™◊ÈÕ∑“ß‡¥‘πÀ“¬„® à«π≈à“ß®“°

RSV ́ ÷Ëß· ¥ßÕÕ°¡“„π√Ÿª·∫∫µà“ßÊ π—Èπ πà“®–¡’ªí®®—¬

∑“ßæ—π∏ÿ°√√¡ (genetic predisposition) ·≈– ‘Ëß·«¥≈âÕ¡

(environmental factors) ‡¢â“¡“‡°’Ë¬«¢âÕß¥â«¬ Õ¬à“ß‰√

°Áµ“¡ genetic markers ∑’Ë®–∫Õ°«à“‡¥Á°√“¬„¥®–°≈“¬

‡ªìπ asthma µàÕ‰ª¬—ß‰¡à “¡“√∂∫Õ°‰¥â™—¥‡®π„π

ªí®®ÿ∫—π ·µà®“°°“√»÷°…“¢Õß Tucson childrenûs res-

piratory study æ∫«à“≈—°…≥–∑“ß§≈‘π‘°∑’Ë„™â∑”π“¬°“√

‡°‘¥‚√§À◊¥ (asthma predictive index)19 ‰¥â¥’ §◊Õ¡’

ª√–«—µ‘ wheezing ‡ªìπÊ À“¬Ê „π™à«ßªï∑’Ëºà“π¡“√à«¡

°—∫ 1 major criteria À√◊Õ 2 minor criteria

major criteria ‰¥â·°à

- atopic dermatitis ´÷Ëß«‘π‘®©—¬‚¥¬·æ∑¬å

- asthma „π∫‘¥“À√◊Õ¡“√¥“ («‘π‘®©—¬‚¥¬

·æ∑¬å)

minor criteria ‰¥â·°à

- peripheral blood eosinophilia

- wheezing ‚¥¬∑’Ë‰¡à¡’Õ“°“√À«—¥√à«¡¥â«¬

- allergic rhinitis ´÷Ëß«‘π‘®©—¬‚¥¬·æ∑¬å

„π°√≥’∑’Ë≈—°…≥–∑“ß§≈‘π‘°¢ÕßºŸâªÉ«¬¬—ß‰¡à

®”‡æ“–„π°≈ÿà¡„¥°≈ÿà¡Àπ÷Ëß ·µà¡’ recurrent wheezing

Õ“®‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ reactive airway disease

(RAD) ́ ÷ËßÀ¡“¬∂÷ß ¿“«–∑’Ë¡’Õ“°“√· ¥ß¢Õß bronchial

obstruction (wheezing) ´÷ËßµÕ∫ πÕßµàÕ¬“¢¬“¬

À≈Õ¥≈¡ ·≈–«‘π‘®©—¬‚¥¬·æ∑¬åÕ¬à“ßπâÕ¬ 3 §√—Èß¢÷Èπ‰ª11

„π‡¥Á°°≈ÿà¡π’È°Áæ∫«à“ RSV bronchiolitis ‡ªìπªí®®—¬‡ ’Ë¬ß

∑’Ë ”§—≠ (30% vs 3%)4

°≈‰°°“√‡°‘¥ reactive airway disease À√◊Õ‚√§
À◊¥®“°°“√µ‘¥‡™◊ÈÕ RSV

‡™◊ËÕ«à“‡ªìπº≈®“°11-13,20-22

1. Neurogenic mediated inflammation



16 Pediatric Respiratory and Critical Care

2. Immune  response

3. Genetic predisposition

4. Environmental factors

1. Neurogenic mediated inflammation

À≈—ß®“°∑’Ë¡’°“√µ‘¥‡™◊ÈÕ RSV „π∑“ß‡¥‘πÀ“¬„®

 à«π≈à“ß ®–¡’ cytopathology ¢Õß‡¬◊ËÕ∫ÿ∑“ß‡¥‘πÀ“¬„®

∑”„Àâ¡’°“√À≈ÿ¥≈Õ°¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ¥—ß°≈à“« ∑”„Àâª≈“¬

ª√– “∑·≈– receptors µà“ßÊ ∂Ÿ°°√–µÿâπ‚¥¬µ√ß®“°

 “√°àÕ¿Ÿ¡‘·æâÀ√◊Õ “√°àÕ°“√√–§“¬‡§◊Õß„π≈¡À“¬„®

receptors ∑’Ë ”§—≠§◊Õ NK1 (neurokinin) ́ ÷Ëß®–°√–µÿâπ

non-adrenergic non-cholinergic (NANC) neural

pathway „π∑àÕ∑“ß‡¥‘πÀ“¬„®„Àâª≈àÕ¬ substance P

·≈– neurotransmitters Õ◊ËπÊ ∑”„Àâ¡’°“√À¥‡°√Áß¢Õß

À≈Õ¥≈¡11,22,23  πÕ°®“°π’È RSV ¬—ß∑”„Àâ¡’ªØ‘°‘√‘¬“µÕ∫

 πÕß¢Õß NK1 receptors „π T-lymphocytes ∑’ËÕ¬Ÿà

¿“¬„π bronchiolar associated lymphoid tissue

(BALT) ‡æ‘Ë¡¡“°¢÷Èπ ‡¡◊ËÕ¡’ “√°àÕ°“√√–§“¬‡§◊Õß‰ª

°√–µÿâπª≈“¬ª√– “∑„π∑àÕ∑“ß‡¥‘πÀ“¬„®∑’Ëµ‘¥‡™◊ÈÕ RSV

®–∑”„Àâ mast cells ∑’ËÕ¬Ÿà„π™—Èπ mucosa À≈—Ëßæ«°

leukotrienes ÷́Ëß∑”„Àâ‡°‘¥°“√Õ—°‡ ∫„π∑àÕ∑“ß‡¥‘π

À“¬„® (airway inflammation) §≈â“¬°—∫∑’Ëæ∫„π‚√§À◊¥11

¥—ßπ—Èπ ∂â“¡’°“√°√–µÿâπª≈“¬ª√– “∑¥—ß°≈à“«Õ¬Ÿà‡√◊ËÕ¬Ê

°Á®–∑”„Àâ‡°‘¥°“√Õ—°‡ ∫·≈–À¥‡°√Áß¢ÕßÀ≈Õ¥≈¡Õ¬Ÿà‰¥â

‡√◊ËÕ¬Ê ·¡â«à“®–‰¡à¡’ RSV Õ¬Ÿà·≈â«„π∑“ß‡¥‘πÀ“¬„®

2. Immune response

°“√µ‘¥‡™◊ÈÕ RSV °√–µÿâπ„Àâ√à“ß°“¬µÕ∫ πÕß

∑“ß¥â“π humoral immunity ‚¥¬ √â“ß antibodies IgM,

IgA ·≈– IgG ´÷ËßÕ“®™à«¬ªÑÕß°—π°“√‡°‘¥‚√§ ·µà§ßÕ¬Ÿà

‰¥â‰¡àπ“π22 ·≈–æ∫«à“¡’ RSV specific IgE antibody

„π “√§—¥À≈—Ëß¿“¬„π nasopharynx ´÷Ëß —¡æ—π∏å°—∫°“√

‡ªìπ‚√§√ÿπ·√ß·≈–°“√‡°‘¥ post bronchiolitic wheez-

ing22,24 IgE antibodies π’È ®–∑”ªØ‘°‘√‘¬“°—∫ mast cells

„ÀâÀ≈—Ëß inflammatory mediators µà“ßÊ ÕÕ°¡“„π air-

way ∑”„Àâ¡’ wheezing ·≈–‡ªìπÀÕ∫À◊¥µ“¡¡“‰¥â

πÕ°®“°°≈‰°∑“ß IgE antibody ·≈â« RSV

®–∑”„Àâ epithelial cells ¢Õß airway ∑’Ëµ‘¥‡™◊ÈÕ‡¢â“‰ª

 √â“ß cytokines ‰¥âÀ≈“¬™π‘¥ ‡™àπ interleukin-8 (IL-

8), granulocyte macrophage-colony stimulating

factor (GM-CSF), transforming growth factor (TGF)

√«¡∑—Èß endothelin-1 (ET-1) ´÷Ëß∑”„Àâ¡’°“√À¥‡°√Áß

¢ÕßÀ≈Õ¥≈¡·≈–æ∫‰¥â Ÿß„π bronchoalveolar lavage

fluid ¢ÕßºŸâªÉ«¬‚√§À◊¥ ·≈–√–¥—∫¢Õß ET-1 π’È®–

 —¡æ—π∏å°—∫§«“¡√ÿπ·√ß¢Õß°“√µ’∫·§∫¢ÕßÀ≈Õ¥≈¡25

®“°°“√»÷°…“ºŸâªÉ«¬‡¥Á°‰∑¬∑’Ë‡ªìπÀ≈Õ¥≈¡ΩÕ¬Õ—°‡ ∫

·≈–ªÕ¥∫«¡®“° RSV °Áæ∫«à“¡’√–¥—∫ endothelin-1

„π plasma  Ÿß°«à“‡¥Á°ª°µ‘ ́ ÷Ëß™à«¬¬◊π¬—π«à“°“√µ‘¥‡™◊ÈÕ

RSV „π∑“ß‡¥‘πÀ“¬„® à«π≈à“ßÕ“®∑”„Àâ‡°‘¥‚√§ÀÕ∫

À◊¥‚¥¬°√–µÿâπ„Àâ¡’°“√ √â“ß cytokines ¥—ß°≈à“«26

Cell mediated immune response ‡ªìπ°≈‰°

 ”§—≠Õ’°Õ¬à“ßÀπ÷Ëß∑’Ë∑”„Àâ‡°‘¥‚√§√ÿπ·√ß·≈–‡ªìπ recur-

rent wheezing À√◊Õ‚√§À◊¥µ“¡¡“ ·µà„π¢≥–‡¥’¬«°—π

°Á™à«¬„π°“√°”®—¥‰«√— ¥â«¬ RSV ®–°√–µÿâπ macroph-

ages „π alveoli ·≈– monocytes „Àâ √â“ß cytokines

∑’Ë ”§—≠§◊Õ IL-12 (interleukin-12) ·≈– IL-1012

IL-12 ™à«¬„Àâ¡’°“√‡ª≈’Ë¬π·ª≈ß ¢Õß Naive

CD4
+ T-cells ‰ª‡ªìπ Th-1 cells ́ ÷Ëß √â“ß cytokines ∑’Ë

 ”§—≠§◊Õ interferon-gamma (IFN-γ) ·≈– IL-2 Inter-
feron-gamma ¬—∫¬—Èß IL-4 ‰¡à„Àâ°√–µÿâπ°“√ √â“ß IgE

 à«π IL-2 ∑”„Àâ¡’°“√‡æ‘Ë¡®”π«π¢Õß CD4
+ cells ·≈–

‡ªìπ growth factor  ”À√—∫ CD8
+ cytolytic T-cells ́ ÷Ëß

™à«¬„π°“√°”®—¥‰«√— 

IL-10 ¬—∫¬—Èß°“√ √â“ß cytokines ¢Õß Th-1

cells ·≈–≈¥ antigen presentation ‚¥¬ alveolar mac-

rophage ∑”„Àâ°“√∑”ß“π¢Õß Th-2 cells ‡¥àπ¢÷Èπ Th-

2 cells ®– √â“ß cytokines À≈“¬™π‘¥∑’Ë ”§—≠§◊Õ IL-4

·≈– IL-512

IL-4 ®–°√–µÿâπ°“√ √â“ß IgE antibody ́ ÷Ëß‰ª

®—∫°—∫ mast cells „ÀâÀ≈—Ëß leukotrienes (LT) ‡™àπ LTC4,

LTD4, LTB4 ∑—Èß LTC4 ·≈– LTD4 ∑”„ÀâÀ≈Õ¥≈¡À¥
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‡°√Áß °√–µÿâπ„Àâ¡’°“√À≈—Ëß mucus ‡¢â“¡“„πÀ≈Õ¥≈¡

¡“°¢÷Èπ ·≈–‡æ‘Ë¡ microvascular permeability  à«π

LTB4 °√–µÿâπ„Àâ neutrophils ·≈– eosinophils ‡¢â“¡“

„πÀ≈Õ¥≈¡∑”„Àâ‡°‘¥°“√Õ—°‡ ∫ (inflammation) √à«¡

¥â«¬  à«π IL-5 ®–°√–µÿâπ eosinophils ∑”„Àâ‡°‘¥ im-

mediate-type hypersensitivity ‰¥â 12

πÕ°®“°π’È¬—ßæ∫«à“ RSV °√–µÿâπ monocytes

„Àâ¡’°“√ √â“ß proinflammatory mediators Õ◊ËπÊ ¥â«¬

‡™àπ tumor necrosis factor (TNF), IL-1, IL-6, IL-8,

platelet activating factor (PAF) ·≈– prostaglandin

E12,20,27 mediators µà“ßÊ ‡À≈à“π’È∑”„Àâ‡°‘¥°“√Õ—°‡ ∫

·≈–À¥‡°√Áß¢ÕßÀ≈Õ¥≈¡‡™àπ‡¥’¬«°—∫∑’Ëæ∫„π‚√§À◊¥¥â«¬

∂â“ªØ‘°‘√‘¬“µÕ∫ πÕß∑“ß¥â“π Th-2 cell ‡¥àπ

°«à“ Th-1 ¡“° ‡¡◊ËÕ¡’°“√°√–µÿâπ¥â«¬ “√°àÕ¿Ÿ¡‘·æâÀ√◊Õ

 “√°àÕ°“√√–§“¬‡§◊Õß„π√–¬–µàÕ¡“°Á®–¡’°“√°√–µÿâπ

Th-2 cell „Àâ √â“ß cytokines µà“ßÊ ¥—ß°≈à“« ·≈–

∑”„Àâ‡ªìπÀÕ∫À◊¥‰¥â 12,20,28 „π∑“√°·√°‡°‘¥∂÷ßÕ“¬ÿ 6

‡¥◊Õπ Th-1 response ¬—ß∑”ß“π‰¥â‰¡à¥’‡∑à“ Th-2 cells

∂â“¡’°“√µ‘¥‡™◊ÈÕ RSV „π™à«ßπ’È cellular immune re-

sponse  à«π„À≠à®–‡ªìπ∑“ß¥â“π Th-2 cells ∑”„Àâ¡’

‚Õ°“ ‡ªìπ‚√§À◊¥À√◊Õ reactive airway disease ‰¥â

¡“°5

3. Genetic predisposition

¡’°“√»÷°…“ ÷́Ëß· ¥ß„Àâ‡ÀÁπ«à“ √À— æ—π∏ÿ°√√¡

¡’ à«π„π°“√∑”„Àâ‡¥Á°‡ªìπ‚√§µ‘¥‡™◊ÈÕ∑“ß‡¥‘πÀ“¬„®

√ÿπ·√ß®“° RSV ·≈–¡’‚Õ°“ ‡°‘¥‚√§À◊¥µ“¡¡“12,21 ‡™àπ

æ∫ Th-2 cytokine genes (IL-4, IL-13 ·≈– IL-5)

Õ¬Ÿà∫π chromosome 5 q 31.1 ´÷Ëß —¡æ—π∏å°—∫°“√‡°‘¥

‚√§√ÿπ·√ß ®“° RSV29 IL-8 gene  —¡æ—π∏å°—∫°“√ √â“ß

IL-8 ∑’Ë Ÿß¢÷Èπ ́ ÷Ëß‡ªìπ proinflammatory mediator ∑”„Àâ

‡°‘¥‚√§√ÿπ·√ß®“° RSV ‡™àπ°—π21,30

4. Environmental factors

ªí®®—¬ ‘Ëß·«¥≈âÕ¡„πµ—«‡¥Á°∑’Ë¡’º≈µàÕ cell me-

diated immune response §◊Õ∑”„ÀâªØ‘°‘√‘¬“¢Õß Th-

1 ≈¥≈ß ·≈–‡æ‘Ë¡ cytokines ®“° Th-2 response ®–

‡æ‘Ë¡‚Õ°“ „π°“√‡°‘¥‚√§À◊¥µ“¡¡“ „π∑“ßµ√ß°—π¢â“¡

∂â“‡æ‘Ë¡ Th-1 response ®–≈¥‚Õ°“ ‡°‘¥‚√§À◊¥ ªí®®—¬

¥—ß°≈à“«· ¥ß„πµ“√“ß∑’Ë 122

πÕ°®“°π’È ¡’ªí®®—¬¿“¬πÕ°∑’Ë‡°’Ë¬«¢âÕß ‰¥â·°à

°“√∂Ÿ°°√–µÿâπ∫àÕ¬Ê ¥â«¬ “√°àÕ¿Ÿ¡‘·æâ„π∑“ß‡¥‘πÀ“¬„®

(aeroallergens) À√◊Õ “√°àÕ°“√√–§“¬‡§◊Õß (irritants)

µ“¡À≈—ß RSV ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π‡¥Á°‡≈Á° ®–‡æ‘Ë¡

‚Õ°“ °√–µÿâπ Th-2 cells ·≈–°≈“¬‡ªìπ reactive air-

way disease À√◊Õ‚√§À◊¥µ“¡¡“‰¥â 20,31

°“√√—°…“
°“√√—°…“‡©æ“– (Specific treatment)

Ribavirin ‡ªìπ antiviral agent ™π‘¥‡¥’¬«∑’Ë‰¥â

º≈„π°“√√—°…“°“√µ‘¥‡™◊ÈÕ RSV ÕÕ°ƒ∑∏‘Ï‚¥¬¬—∫¬—Èß°“√

 √â“ß structural proteins ¢Õß‰«√—  ∑”„Àâ¡’°“√¢—¥¢«“ß

°“√·∫àßµ—«¢Õß‰«√—  ≈¥°“√ √â“ß IgE antibody µàÕ

‰«√— 5 °“√»÷°…“∑’Ëºà“π¡“‡°’Ë¬«°—∫ª√– ‘∑∏‘¿“æ¢Õß¬“

µ“√“ß∑’Ë 1  Effects of mucosal microenvironment on the development of Th 1 vs Th 2 response22

Cytokine profile

Shift to Th1

Shift to Th1

Shift to Th1 ( ↓ risk of asthma)

? Shift to Th2 ( ↓ Th1)

Shift to Th2

Shift to Th2 ( ↓ Th1)

Shift to Th2 ( ↑ risk of asthma)

Factors

Stimulation via natural gut flora

Antibiotics

Breastfeeding

Multiple vaccinations

Diet in developed world, processed food

RSV early infection

Introduction of cowûs milk feeding




