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How to Ventilate ARDS Patients

¥ÿ ‘µ   ∂“«√

13

ARDS ‡ªìπ°≈ÿà¡Õ“°“√∑’Ë‡°‘¥®“°°“√Õ—°‡ ∫

Õ¬à“ß√ÿπ·√ß¢ÕßªÕ¥ àßº≈„Àâ alveolar capillary mem-

brane ´÷Ëßª√–°Õ∫¥â«¬ alveolar epithelial cells

·≈– endothelial cells ‰¥â√—∫Õ—πµ√“¬·≈–‡°‘¥°“√√—Ë« ÷́¡

¢Õß “√πÈ”·≈–‚ª√µ’πÕÕ°®“°À≈Õ¥‡≈◊Õ¥‡¢â“‰ª – ¡

„π∫√‘‡«≥ interstitium ·≈– alveolar air spaces ®π

°√–∑—Ëß‡°‘¥¿“«– pulmonary edema ¢÷Èπ„π∑’Ë ÿ¥1-2 °àÕπ

∑’Ë®–°≈à“«∂÷ß«‘∏’°“√™à«¬À“¬„®ºŸâªÉ«¬ ARDS ®”‡ªìπ

µâÕß¢Õ∑∫∑«π‡√◊ËÕßπ‘¬“¡·≈–§«“¡º‘¥ª°µ‘„π°“√

∑”Àπâ“∑’Ë¢ÕßªÕ¥„πºŸâªÉ«¬ ARDS ∑’Ë‡°‘¥¢÷Èπ ∑—Èßπ’È‡æ◊ËÕ

„Àâ‡°‘¥§«“¡‡¢â“„®‡¡◊ËÕ¡’°“√Õâ“ß∂÷ß§”»—æ∑åµà“ßÊ ∑’Ë

‡°’Ë¬«¢âÕß

π‘¬“¡
π‘¬“¡¢Õß°≈ÿà¡Õ“°“√ ARDS ´÷Ëß∂Ÿ°°”Àπ¥¢÷Èπ

„πªï §.». 1994 ®“°°“√ª√–™ÿ¡∑’Ë‡√’¬°«à“ North Ameri-

can-European Consensus Conference (NAECC)

on ARDS ¡’¥—ßµàÕ‰ªπ’È 3

1) ¡’ Onset ¢Õß‚√§ ‡ªìπ·∫∫ acute ·≈– per-

sistent

2) ¿“«–æ√àÕßÕÕ°´‘‡®π„π‡≈◊Õ¥´÷Ëß§”π«≥®“°

PaO2/ FiO2 µâÕß¡’§«“¡√ÿπ·√ß ‚¥¬À“°§à“ PaO2/FiO2

<300 „Àâ‡√’¬°«à“ ALI ·≈–À“°§à“ PaO2/FiO2 <200 „Àâ

‡√’¬°«à“ ARDS

3) ¿“æ√—ß ’∑√«ßÕ° ‡ªìπ·∫∫ bilateral opacities

‡¢â“‰¥â°—∫¿“«– pulmonary edema

4) §à“ PAOP <18 mmHg ·≈–‰¡à¡’ Clinical

evidence of left atrial hypertension ‡æ◊ËÕ exclude

¿“«– cardiogenic pulmonary edema

æ¬“∏‘ √’√«‘∑¬“
°“√Õ—°‡ ∫¢Õß‡π◊ÈÕªÕ¥Õ¬à“ß√ÿπ·√ß∑’Ë‡°‘¥¢÷Èπ àß

º≈„Àâ‡°‘¥§«“¡º‘¥ª°µ‘„π°“√∑”Àπâ“∑’Ë¢ÕßªÕ¥À≈“¬

ª√–°“√1,4-5 ‰¥â·°à

1) §«“¡º‘¥ª°µ‘¢Õß°“√·≈°‡ª≈’Ë¬π°ä“´
¿“«–æ√àÕßÕÕ°´‘‡®π„π‡≈◊Õ¥Õ¬à“ß√ÿπ·√ß (Se-

vere hypoxemia)

„π√–¬–·√°¿“«–æ√àÕßÕÕ°´‘‡®π„π‡≈◊Õ¥∑’Ë

æ∫¡—°‡°‘¥®“° ventilation-perfusion mismatch ·µà

µàÕ¡“°≈‰°À≈—°®–°≈“¬‡ªìπ intrapulmonary shunt

‡π◊ËÕß®“° alveolar airspaces ‡µÁ¡‰ª¥â«¬ “√πÈ” cell

debris ·≈– hyaline membranes ∑”„Àâ∂ÿß≈¡¬ÿ∫·ø∫

·≈–‰¡à “¡“√∂·≈°‡ª≈’Ë¬π°ä“´‰¥â (V/Q = 0)
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¿“«–§“√å∫Õπ‰¥ÕÕ°‰´¥å§—Ëß„π‡≈◊Õ¥

„π√–¬–·√°ºŸâªÉ«¬®–∂Ÿ°°√–µÿâπ„ÀâÀ“¬„®‡√Á«

¢÷Èπ®“°¿“«–æ√àÕßÕÕ° ‘́‡®π„π‡≈◊Õ¥·≈–®“°«ß®√√’

‡ø≈Á°´å¢ÕßªÕ¥ ∑”„Àâ§“√å∫Õπ‰¥ÕÕ°‰´¥å„π‡≈◊Õ¥µË”≈ß

·µàµàÕ¡“À“°‰¡à‰¥â√—∫°“√™à«¬‡À≈◊Õ∑’Ë‡À¡“– ¡®–∑”„Àâ

‡°‘¥¿“«–§“√å∫Õπ‰¥ÕÕ°‰´¥å§—Ëß„π‡≈◊Õ¥‰¥â®“°°“√≈â“

¢Õß°≈â“¡‡π◊ÈÕÀ“¬„®√à«¡°—∫°“√Õÿ¥°—Èπ¢ÕßÀ≈Õ¥‡≈◊Õ¥

ªÕ¥®“° emboli ·≈– thrombosis ´÷Ëß∑”„Àâ‡°‘¥ dead

space ¢÷Èπ

2) §«“¡¬◊¥À¬ÿàπ·≈–ª√‘¡“µ√ªÕ¥≈¥≈ß (De-

creased lung compliance)

‡¡◊ËÕ¡’°“√√—Ë«¢Õß “√πÈ”·≈–‚ª√µ’πÕÕ°®“°

À≈Õ¥‡≈◊Õ¥¡“ – ¡„π∫√‘‡«≥ interstitium ·≈– alveolar

air spaces ®– àßº≈„Àâ “√≈¥·√ßµ÷ßº‘« (surfactant)

´÷Ëß‡§≈◊Õ∫Õ¬Ÿà∑’Ëº‘«¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ∂ÿß≈¡‰¡à “¡“√∂∑”

Àπâ“∑’Ë‰¥âµ“¡ª°µ‘ ∑”„Àâ∂ÿß≈¡¡’·π«‚πâ¡∑’Ë®–¬ÿ∫·ø∫

(alveolar instability) ·≈–‡°‘¥ªí≠À“ªÕ¥·ø∫ (atelec-

tasis) „π∑’Ë ÿ¥ πÕ°®“°π’È plasma proteins ∑’Ë√—Ë«‡¢â“

¡“„π∂ÿß≈¡¬—ßÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”Àπâ“∑’Ë¢Õß “√≈¥·√ß

µ÷ßº‘«Õ’°¥â«¬ °“√∑’Ë§«“¡¬◊¥À¬ÿàπ·≈–ª√‘¡“µ√ªÕ¥≈¥≈ß

‡ªìπ “‡Àµÿ ”§—≠∑’Ë∑”„ÀâºŸâªÉ«¬¡’Õ“°“√À“¬„®ÀÕ∫‡Àπ◊ËÕ¬

∑—Èßπ’È‡π◊ËÕß®“° oxygen work cost of breathing ‡æ‘Ë¡

¢÷Èπ ‚¥¬‡©æ“–„π à«π¢Õß elastic work

3) ¿“«–·√ß¥—πÀ≈Õ¥‡≈◊Õ¥ªÕ¥ Ÿß (Pulmona-

ry hypertension)

‡¡◊ËÕ∂ÿß≈¡¬ÿ∫·ø∫ (alveolar collapse) ∑”„Àâ

‡°‘¥¿“«– alveolar hypoxia  àßº≈°√–µÿâπ«ß®√ hypoxic

pulmonary vasoconstrictive reflex ∑”„ÀâÀ≈Õ¥‡≈◊Õ¥

¡’°“√À¥µ—« º≈§◊Õ ·√ßµâ“π∑“πÀ≈Õ¥‡≈◊Õ¥ªÕ¥ Ÿß¢÷Èπ

∑”„Àâ‡°‘¥¿“«–·√ß¥—πÀ≈Õ¥‡≈◊Õ¥ªÕ¥ Ÿß (pulmonary

hypertension) µ“¡¡“ πÕ°®“°π’È¬—ßæ∫«à“°“√Õ—°‡ ∫

¢ÕßªÕ¥Õ“®∑”„Àâ¡’°“√ —ß‡§√“–Àå “√„π°≈ÿà¡ pulmona-

ry vasoconstrictors ‡æ‘Ë¡¢÷Èπ ‰¥â·°à endothelin-1,

thromboxane ‡ªìπµâπ ·≈–„πºŸâªÉ«¬∑’Ë‡ ’¬™’«‘µ∫“ß√“¬

æ∫«à“¿“«–·√ß¥—πÀ≈Õ¥‡≈◊Õ¥ªÕ¥ ŸßÕ“®¡’ “‡Àµÿ®“°

°“√Õÿ¥µ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥¢π“¥‡≈Á° (microthrombi)

‰¥âÕ’°¥â«¬

°“√√—°…“
À≈—°°“√ ”§—≠¢Õß°“√√—°…“ºŸâªÉ«¬ ARDS §◊Õ

°“√¡ÿàß·°â‰¢∑’Ë “‡Àµÿ§«∫§Ÿà‰ª°—∫°“√√—°…“ª√–§—∫

ª√–§Õß‡æ◊ËÕ·°â‰¢æ¬“∏‘ √’√«‘∑¬“∑’Ë‡°‘¥¢÷Èπ ‚¥¬‡©æ“–

§«“¡º‘¥ª°µ‘¢Õß°“√·≈°‡ª≈’Ë¬π°ä“´1,6 ‡π◊ËÕß®“° “‡Àµÿ

∑’Ëæ∫∫àÕ¬¢Õß°≈ÿà¡Õ“°“√ ARDS ‰¥â·°à °“√µ‘¥‡™◊ÈÕ∑—Èß

∑’ËªÕ¥ (Pneumonia) ¿“«– sepsis/ septic shock ¥—ßπ—Èπ

°“√«‘‡§√“–ÀåÀ“‡™◊ÈÕ°àÕ‚√§·≈–°“√æ‘®“√≥“„Àâ¬“µâ“π

®ÿ≈™’æÕ¬à“ß‡À¡“– ¡®÷ß¡’§«“¡ ”§—≠¬‘Ëß °“√√—°…“‡æ◊ËÕ

ª√–§—∫ª√–§Õß°“√∑”Àπâ“∑’Ë¢ÕßÕ«—¬«–¢Õß√–∫∫µà“ßÊ

‰¥â·°à °“√™à«¬À“¬„® °“√„Àâ “√Õ“À“√∑’Ë‡æ’¬ßæÕ °“√

ªÑÕß°—π¿“«–‡≈◊Õ¥ÕÕ°„π∑“ß‡¥‘πÕ“À“√ ·≈–°“√√—°…“

 ¡¥ÿ≈¢Õß “√πÈ”·≈–‡°≈◊Õ·√à¥â«¬°“√§«∫§ÿ¡ª√‘¡“≥

 “√πÈ”‡¢â“-ÕÕ° ¡’∫∑∫“∑ ”§—≠∑’Ë™à«¬„ÀâÕ—µ√“µ“¬¢Õß

ºŸâªÉ«¬„π°≈ÿà¡π’È≈¥≈ß „π∑’Ëπ’È®–°≈à“«∂÷ß‡©æ“–°“√™à«¬

À“¬„®ºŸâªÉ«¬ ARDS

°≈¬ÿ∑∏å°“√™à«¬À“¬„® (Ventilatory Management)
°≈¬ÿ∑∏å ”§—≠¢Õß°“√„™â‡§√◊ËÕß™à«¬À“¬„®‡æ◊ËÕ

√—°…“ºŸâªÉ«¬ ARDS ¡’ 2 ª√–°“√6-11 §◊Õ

1. °“√™à«¬„Àâ‡°‘¥°“√·≈°‡ª≈’Ë¬π°ä“´∑’ËæÕ‡æ’¬ß

2. °“√À≈’°‡≈’Ë¬ßÕ—πµ√“¬∑’ËÕ“®‡°‘¥®“°°“√„™â

‡§√◊ËÕß™à«¬À“¬„®

°≈¬ÿ∑∏å∑’Ë 1 °“√™à«¬„Àâ‡°‘¥°“√·≈°‡ª≈’Ë¬π°ä“´∑’ËæÕ
‡æ’¬ß

1) ÕÕ°´‘‡®π
µ—«‡≈¢´÷Ëß·π–π”„Àâ„™â‡ªìπ‡ªÑ“À¡“¬ ”À√—∫°“√

·≈°‡ª≈’Ë¬π°ä“´ÕÕ°´‘‡®π∑’ËæÕ‡æ’¬ß„πªí®®ÿ∫—π §◊Õ §à“

PaO2 √–À«à“ß 55-80 mmHg À√◊Õ§à“ SaO2 √–À«à“ß

88-95% ´÷Ëß “¡“√∂∑”‰¥â‚¥¬°“√ª√—∫ FiO2, extrinsic

PEEP, inspiratory:expiratory (I:E) ratio ∑—Èßπ’È‚¥¬„™â
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‡∑§π‘§ recruitment maneuvers √à«¡¥â«¬ ‚¥¬À“°

‡ªìπ‰ª‰¥â„Àâæ¬“¬“¡≈¥ FiO2 „ÀâµË”°«à“ 0.6 ‡æ◊ËÕÀ≈’°

‡≈’Ë¬ß°“√‡°‘¥ oxygen toxicity ·≈– reabsorption

atelectasis6,7,10

2) §“√å∫Õπ‰¥ÕÕ°‰´¥å
„πªí®®ÿ∫—π‰¡à¡’µ—«‡≈¢´÷Ëß·π–π”„Àâ„™â‡ªìπ‡ªÑ“

À¡“¬ ”À√—∫°“√·≈°‡ª≈’Ë¬π°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å

∑’ËæÕ‡æ’¬ß‡π◊ËÕß®“°·π«§‘¥∑’Ë‡√’¬°«à“ permissive hyper-

capnia ‡ªìπ∑’Ë¬Õ¡√—∫¡“°¢÷Èπ ·µà„Àâª√–‡¡‘π·≈–µ‘¥µ“¡

§à“ blood pH ·∑π ‚¥¬·π–π”„Àâ§à“ blood pH Õ¬Ÿà

√–À«à“ß 7.30-7.45 ∑—Èßπ’È„π∑“ßªØ‘∫—µ‘°“√π”·π«§‘¥π’È

¡“„™â §◊Õ °“√µ—Èß§à“ tidal volume ∑’ËµË”°«à“‡¥‘¡ æ√âÕ¡

∑—Èß®”°—¥‡æ¥“π¢Õß§à“ peak airway pressure (lung

protective ventilation) ‡æ◊ËÕªÑÕß°—π lung overdisten-

sion12-16 ‚¥¬„Àâæ‘®“√≥“‡æ‘Ë¡ rate ¢Õß‡§√◊ËÕß™à«¬À“¬„®

À“° pH < 7.15  ”À√—∫°√≥’∑’Ë rate ¢Õß‡§√◊ËÕß™à«¬

À“¬„® ŸßÕ¬Ÿà·≈â« „Àâæ‘®“√≥“„Àâ‰∫§“√å∫Õ‡πµ (slow

bicarbonate infusion)16

º≈¢â“ß‡§’¬ß∑’Ë‰¡àæ÷ßª√– ß§å¢Õß¿“«– Hyper-

capnea ∑’Ë§«√∑√“∫ ‰¥â·°à respiratory acidosis,

increased cardiac output, pulmonary hypertension,

myocardial depression, arrhythmias, decreased res-

ponse to exogenous inotropes, increased cerebral

blood flow, cerebral edema ·≈– intracranial hemor-

rhage17-18 ‡ªìπµâπ

°≈¬ÿ∑∏å∑’Ë 2 °“√À≈’°‡≈’Ë¬ßÕ—πµ√“¬∑’ËÕ“®‡°‘¥®“°°“√
„™â‡§√◊ËÕß™à«¬À“¬„® (ventilator-associated lung
injury)

„πÕ¥’µ guideline „π°“√µ—Èß tidal volume  ”À√—∫

ºŸâªÉ«¬∑’Ë®”‡ªìπµâÕß„™â‡§√◊ËÕß™à«¬À“¬„® §◊Õ 10-15 ´’´’/

πÈ”Àπ—°µ—«‡ªìπ°‘‚≈°√—¡ ´÷Ëß¡’∑’Ë¡“®“° ‘Ëß∑’ËªØ‘∫—µ‘Õ¬Ÿà

‡ªìπª√–®”„π√–À«à“ß°“√∫√‘À“√¬“ ≈∫„πÀâÕßºà“µ—¥ (´÷Ëß

ªÕ¥‰¡à¡’æ¬“∏‘ ¿“æ) ∑—Èßπ’È‡æ◊ËÕªÑÕß°—π°“√‡°‘¥ªí≠À“

ªÕ¥¬ÿ∫·ø∫ „π¢≥–∑’Ë guideline „π°“√µ—Èß PEEP §◊Õ

„Àâª√—∫ PEEP ‡æ◊ËÕ„Àâ‰¥â§à“ PaO2 À√◊Õ SaO2 ∑’ËµâÕß°“√

‚¥¬„Àâ√–«—ßº≈¢â“ß‡§’¬ßµàÕ√–∫∫‰À≈‡«’¬π‚≈À‘µ∑’Ë‡°‘¥®“°

°“√‡æ‘Ë¡ Ÿß¢÷Èπ¢Õß·√ß¥—π„π∑√«ßÕ° Õ¬à“ß‰√°Áµ“¡„π

ªí®®ÿ∫—π¢âÕ¡Ÿ≈®“°ß“π«‘®—¬„π —µ«å∑¥≈Õß∑’Ë»÷°…“∂÷ß°≈‰°

°“√‡°‘¥ ventilator-induced lung injury ∑”„Àâ∑√“∫

«à“ °“√™à«¬À“¬„®„πºŸâªÉ«¬ ARDS ‚¥¬„™â high tidal

volumes Õ“®∑”„Àâ‡°‘¥ lung injury ®“° alveolar over-

distension „π¢≥–∑’Ë°“√„™â low PEEP Õ“®∑”„Àâ‡°‘¥

lung injury ∑’Ë low lung volume ®“°°“√‡ªî¥-ªî¥∂ÿß

≈¡ (atelectrauma)7

®“°¢âÕ¡Ÿ≈¥—ß°≈à“«∑”„Àâ¡’°“√‡ª≈’Ë¬π·ª≈ß‡∑§π‘§

°“√™à«¬À“¬„®‚¥¬„Àâ§«“¡ ”§—≠„π‡√◊ËÕß°“√À≈’°‡≈’Ë¬ß

Õ—πµ√“¬∑’ËÕ“®‡°‘¥®“°°“√„™â‡§√◊ËÕß™à«¬À“¬„® (Ventila-

tor-induced lung Injury) ‡ªìπÕ—π¥—∫·√° ‚¥¬

1) °“√µ—Èß tidal volume ∑’Ë‡À¡“– ¡

2) °“√µ—Èß PEEP „Àâ‡À¡“– ¡

3) °“√„™â‡∑§π‘§ Recruitment maneuver

°“√µ—Èß tidal volume ∑’Ë‡À¡“– ¡
√“¬ß“π°“√»÷°…“¢Õß NIH ARDS Network ́ ÷Ëß

µ’æ‘¡æå„π New England Journal of Medicine (NEJM)

‡¡◊ËÕªï §.». 200012 ‰¥â‡ª√’¬∫‡∑’¬∫º≈°“√√—°…“ºŸâªÉ«¬

°≈ÿà¡Õ“°“√ ARDS ¥â«¬ tidal volume ¢π“¥ 6 ´’´’/

predicted body weight (PBW) ´÷Ëß‡πâπ°“√§«∫§ÿ¡„Àâ

plateau pressure < 30 ́ ¡.πÈ” ¢Õß°≈ÿà¡»÷°…“°—∫°≈ÿà¡

§«∫§ÿ¡´÷Ëß√—°…“‚¥¬„™â tidal volume ¢π“¥ 12 ´’´’/

PBW „πºŸâªÉ«¬®”π«π 861 √“¬ (√“¬≈–‡Õ’¬¥¢Õß proto-

col Õ¬Ÿà„πµ“√“ß∑’Ë 1 Protective lung ventilation pro-

tocol ¢Õß ARDSNet Study) æ∫«à“Õ—µ√“µ“¬ (in-hos-

pital mortality rate) „π°≈ÿà¡»÷°…“µË”°«à“Õ¬à“ß¡’π—¬ ”§—≠

(39.8 vs. 31.0%) °≈à“«§◊Õ µË”°«à“°≈ÿà¡§«∫§ÿ¡∂÷ß√âÕ¬≈–

22 ( ”À√—∫ variables Õ◊ËπÊ „Àâ¥Ÿ®“°µ“√“ß∑’Ë 2) ´÷Ëß

π—∫‡ªìπ§√—Èß·√°∑’Ë¡’°“√√“¬ß“πº≈°“√»÷°…“´÷Ëß¬◊π¬—π

«à“°“√√—°…“¥â«¬°“√™à«¬À“¬„®∑’Ë„™â‡∑§π‘§´÷Ëß‡πâπ°“√

À≈’°‡≈’Ë¬ß ventilator-induced lung injury (VILI)  “¡“√∂
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≈¥Õ—µ√“µ“¬¢ÕßºŸâªÉ«¬°≈ÿà¡Õ“°“√ ARDS ‰¥â ́ ÷Ëß°≈‰°∑’Ë

™à«¬„ÀâÕ—µ√“µ“¬≈¥≈ßπ—Èπ —ππ‘…∞“π«à“‡°’Ë¬«¢âÕß°—∫°“√

≈¥°“√ª≈¥ª≈àÕ¬ “√°àÕ°“√Õ—°‡ ∫∑”„Àâ§«“¡√ÿπ·√ß

¢Õß°“√Õ—°‡ ∫≈¥πâÕ¬≈ß ·≈–∑”„Àâ‚Õ°“ ‡°‘¥ multiple

organ system failure ≈¥πâÕ¬≈ß15

¢âÕ¡Ÿ≈®“°ß“π«‘®—¬∑’Ëæ¬“¬“¡»÷°…“‡ª√’¬∫‡∑’¬∫

º≈°“√√—°…“°≈ÿà¡Õ“°“√ ARDS ‚¥¬‡≈◊Õ°„™â‡∑§π‘§«‘∏’

°“√™à«¬À“¬„® (mode of ventilation) √–À«à“ß volume

controlled ventilation °—∫ pressure controlled

ventilation ‰¡àæ∫§«“¡·µ°µà“ß„π outcome (·¡â«à“®–

∂Ÿ°«‘®“√≥å«à“‡ªìπ small study) Õ¬à“ß‰√°Áµ“¡‡π◊ËÕß®“°

‡§√◊ËÕß™à«¬À“¬„®∑’Ë„™â°—πÕ¬Ÿà„πªí®®ÿ∫—π “¡“√∂ª√—∫ para-

meter µà“ßÊ ‰¥â¡“°¢÷Èπ„π·µà≈– mode ∑”„Àâ§«“¡·µ°

µà“ß√–À«à“ß°“√µ—Èß‡§√◊ËÕß™à«¬À“¬„®∑—Èß Õß·∫∫¡’πâÕ¬≈ß

Variable

Ventilator mode

Tidal volume (initial) (ml/kg)

Plateau pressure (cm H2O)

Rate (breaths/min)

I:E ratio

Oxygenation target

PaO2 (kPa)

SpO2 (%)

PEEP and FiO2

µ“√“ß∑’Ë 1 Protective lung ventilation protocol ¢Õß ARDSNet Study7

Setting

Volume assist-control

6 (adjusted according to plateau pressure)

< 30

6-35

1:1-1:3

7.3-10.7

88-95

Set according to predetermined combinations

(PEEP range 5-24 cm H2O)

Variable

Death before discharge home

and breathing without assistance (%)

Breathing without assistance by day 28 (%)

No. of ventilator-free days, days 1 to 28

Barotrauma, days 1 to 28 (%)

No. of days without failure of nonpulmonary

organs or systems, days 1 to 28

µ“√“ß∑’Ë 2 Main outcomes ¢Õß°≈ÿà¡ low tidal volume ‡ª√’¬∫‡∑’¬∫°≈ÿà¡ traditional tidal volume „π ARDSNet Study12

Group

Receiving

Lower Tidal

Volumes

31.0

65.7

12+11

10

15+11

Group

Receiving

Traditional

Tidal Volumes

39.8

55.0

10+11

11

12+11

P Value

0.007

< 0.001

0.007

0.43

0.006

* Plus-minus values are means + SD. The number of ventilator-free days is the mean number of days from day 1 to day 28 on which the
patient had been breathing without assistance for at least 48 consecutive hours. Barotrauma was defined as any new pneumothorax,
pneumomediastinum, or subcutaneous emphysema, or a pneumotocele that was more than 2 cm in diameter, Organ and system failures
were defined as described in the Methods section.
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ª√–‡¥Áπ ”§—≠®÷ßÕ¬Ÿà∑’Ë°“√µ—Èß‡§√◊ËÕßÀ“¬„®„Àâ‡À¡“– ¡

‚¥¬À≈’°‡≈’Ë¬ß°“√„™â high tidal volumes ´÷ËßÕ“®∑”„Àâ

‡°‘¥ lung injury ∑’Ë high lung volume ®“° alveolar

overdistension ·≈–°“√„™â PEEP ∑’Ë‰¡à‡À¡“– ¡´÷ËßÕ“®

∑”„Àâ‡°‘¥ lung injury ∑’Ë low lung volume ®“°°“√

‡ªî¥-ªî¥∂ÿß≈¡ (atelectrauma)7

°“√µ—Èß PEEP „Àâ‡À¡“– ¡
PEEP ™à«¬·°â‰¢ªí≠À“ hypoxemia „πºŸâªÉ«¬

ARDS ‚¥¬°≈‰° ”§—≠ 3 ª√–°“√6-10 §◊Õ

1) ™à«¬„Àâ “√πÈ”∑’Ë√—Ë«ÕÕ°¡“Õ¬Ÿà„π alveolar air

spaces ‡§≈◊ËÕπµ—«°≈—∫‰ª∑’Ë interstitial space

2) ™à«¬∑”„Àâ∂ÿß≈¡∑’Ë¬ÿ∫·ø∫‰ª¡’°“√¢¬“¬·≈–

‚ªÉßæÕßÕÕ°‚¥¬°“√ recruit small airways ·≈– col-

lapsed alveoli ∑”„Àâª√‘¡“µ√ªÕ¥∑’Ë‡√’¬°«à“ functional

residual capacity (FRC) „°≈â‡§’¬ß¿“«–ª°µ‘

3) ™à«¬ªÑÕß°—π lung injury ®“°°“√‡ªî¥-ªî¥∂ÿß

≈¡∑’Ë¬ÿ∫·ø∫ (recruitment-derecruitment of  collapse

alveoli)

·π«∑“ß°“√µ—Èß PEEP ∑’Ë‡À¡“– ¡„πÕÿ¥¡§µ‘ §◊Õ

°“√ª√—∫ PEEP æ√âÕ¡°—∫°“√∑” Portable CT scans

‡æ◊ËÕÀ“®ÿ¥∑’Ë‡À¡“– ¡‡æ◊ËÕªÑÕß°—π derecruitment „π™à«ß

 ÿ¥À“¬„®ÕÕ°19 Õ¬à“ß‰√°Áµ“¡·π«∑“ßπ’È¬—ß‰¡à “¡“√∂

ªØ‘∫—µ‘‰¥â„πªí®®ÿ∫—π „π∑’Ëπ’È®÷ß¢Õ°≈à“«∂÷ß‡∑§π‘§∑’Ë¡’

°“√ªØ‘∫—µ‘®√‘ß„π clinical practice 4 «‘∏’ ‰¥â·°à

1) Using lower inflection point in static

pressure-volume (p/v) curve

‰¥â·°à °“√ª√—∫ PEEP ‚¥¬Õ“»—¬¢âÕ¡Ÿ≈®“°

static p/v curve ∑’ËµâÕß √â“ß¢÷Èπ¢≥–∑’ËºŸâªÉ«¬‰¥â√—∫

neuromuscular blockade „π√“¬∑’Ë “¡“√∂ —ß‡°µ‡ÀÁπ

®ÿ¥À—°‡À∑’Ë‡√’¬°«à“ Lower inflection point  (LIP) (¿“æ∑’Ë

1) ´÷Ëß‡™◊ËÕ«à“‡ªìπ§à“·√ß¥—π∑’ËµâÕß„™â‡æ◊ËÕ‡ªî¥∂ÿß≈¡∑’Ë¬ÿ∫

·ø∫Õ¬Ÿà à«π„À≠à®“°æ¬“∏‘ ¿“æ¢ÕßªÕ¥„πºŸâªÉ«¬

ARDS19 ́ ÷Ëß„πªí®®ÿ∫—π¡’¢âÕ∂°‡∂’¬ß°—π¡“°„π‡√◊ËÕß§«“¡

‡À¡“– ¡¢Õß°“√„™â LIP ‡ªìπ·π«∑“ß„π°“√µ—Èß PEEP

Õ¬à“ß‰√°Áµ“¡ Amato ·≈–§≥–13 ·π–π”„Àâµ—Èß PEEP

∑’Ë Ÿß°«à“ LIP ª√–¡“≥ 2 ´¡.πÈ” ´÷Ëß‡ªìπ‡∑§π‘§∑’Ë„™â

„π√“¬ß“π°“√»÷°…“‡√◊ËÕß protective lung strategy ́ ÷Ëß
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¿“æ∑’Ë 1  Static pressure volume curve · ¥ß upper inflecting point (UIP) ·≈– lower inflecting point (LIP)19




