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Managing Severe Dengue Shock
Syndrome (DSS) in PICU

æπ‘¥“  »√’ —πµå
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∫∑π”
‰¢â‡≈◊Õ¥ÕÕ° (Dengue hemorrhagic fever,

DHF) ‡ªìπ‚√§µ‘¥‡™◊ÈÕ‰«√— ∑’Ë¡’¬ÿß‡ªìπæ“À–π”‚√§∑’Ë ”§—≠

∑’Ë ÿ¥ ‚¥¬‡©æ“–„πª√–‡∑»·∂∫‚´π√âÕπ (tropical) √«¡

∑—Èßª√–‡∑»‰∑¬1-4 ‡™◊ÈÕ dengue ‡ªìπ‰«√— ™π‘¥ single

stranded RNA ®—¥Õ¬Ÿà„π family Flaviviridae ¡’ 4

serotypes ‰¥â·°à  Den 1, Den 2, Den 3 ·≈– Den 4

ºŸâ∑’Ëµ‘¥‡™◊ÈÕ‰«√—   dengue Õ“®‰¡à¡’Õ“°“√ À√◊Õ¡’Õ“°“√

·∫∫ undifferentiated fever, dengue fever (DF) À√◊Õ

DHF  ≈—°…≥–∑’Ë ”§—≠¢Õß DHF §◊Õ ¡’°“√√—Ë«¢Õß

æ≈“ ¡“ ∑”„Àâ‡°‘¥ hemoconcentration (√–¥—∫ hema-

tocrit  Ÿß¢÷Èπ > 20%) ¡’ pleural effusion À√◊Õ ascites

√à«¡°—∫¡’‡°√Á¥‡≈◊Õ¥µË” Õß§å°“√Õπ“¡—¬‚≈° (WHO)

‰¥â·∫àß§«“¡√ÿπ·√ß¢Õß DHF ÕÕ°‡ªìπ 4 ‡°√¥ §◊Õ

‡°√¥ 1 À¡“¬∂÷ß‰¡à¡’Õ“°“√‡≈◊Õ¥ÕÕ° ¡’‡æ’¬ß°“√∑¥ Õ∫

∑Ÿπ‘‡°µå„Àâº≈∫«°  ‡°√¥ 2 À¡“¬∂÷ß ¡’Õ“°“√‡≈◊Õ¥ÕÕ°

∑’Ë‰¡à√ÿπ·√ß ‰¡à¡’¿“«– shock  ‡°√¥ 3 À¡“¬∂÷ß ¡’

¿“«–™ÁÕ° (™’æ®√‡∫“‡√Á« §«“¡¥—π‚≈À‘µµË” pulse pres-

sure (Pp) ·§∫ < 20 ¡¡.ª√Õ∑)   ‡°√¥ 4 À¡“¬∂÷ß ¡’

¿“«– profound shock (§≈”™’æ®√·≈–«—¥§«“¡¥—π

‚≈À‘µ‰¡à‰¥â) DHF ‡°√¥ 3 ·≈– 4 ‡√’¬°«à“ Dengue

shock syndrome (DSS)1-7

√–∫“¥«‘∑¬“
„π·µà≈–ªï∑—Ë«‚≈°®–¡’ºŸâªÉ«¬ DF ª√–¡“≥ 50-100

≈â“π√“¬ ·≈– DHF ª√–¡“≥ 250,000-500,000 √“¬1-3

„π√–¬– Õß∑»«√√…∑’Ëºà“π¡“‰¥â¡’°“√√–∫“¥¢Õß‡™◊ÈÕ

dengue ‰ª∑ÿ°¿Ÿ¡‘¿“§∑—Ë«‚≈° ‡π◊ËÕß®“°ªí®®—¬À≈“¬

ª√–°“√ ‡™àπ °“√‡ª≈’Ë¬π·ª≈ß ¿“æ —ß§¡®“°™π∫∑

‡ªìπ —ß§¡‡¡◊Õß °“√‡æ‘Ë¡®”π«πª√–™“°√∑”„Àâ‡°‘¥ ¿“æ

™ÿ¡™π·ÕÕ—¥ ¢“¥ ÿ¢Õπ“¡—¬∑’Ë¥’ ¡’·À≈àß‡æ“–æ—π∏ÿå¬ÿß‡æ‘Ë¡

¢÷Èπ °“√‡¥‘π∑“ß∑’Ë –¥«°√«¥‡√Á«∑”„Àâπ”¬ÿß‰ª∑’Ëµà“ßÊ ‰¥â

‚¥¬ßà“¬ „πª√–‡∑»‰∑¬¡’√“¬ß“πºŸâªÉ«¬‡æ‘Ë¡¢÷Èπ∂÷ß√–¥—∫

ªï≈– 30,000-50,000 √“¬ ∑—Èß¬—ß¡’°“√√–∫“¥„À≠à∑’Ë¡’

®”π«πºŸâªÉ«¬ Ÿß¡“°°«à“ 100,000 √“¬ À≈“¬§√—Èß ®÷ß

π—∫‡ªìπ‚√§∑’Ë‡ªìπªí≠À“∑“ß “∏“√≥ ÿ¢∑’Ë ”§—≠¢Õß‰∑¬

·≈–∑—Ë«‚≈°

ªí®®—¬‡ ’Ë¬ß„π°“√‡°‘¥ DHF/DSS1-9 ‰¥â·°à

1. ªí®®—¬®“°µ—«ºŸâªÉ«¬
1.1 Õ“¬ÿ ºŸâªÉ«¬‡¥Á°®–¡’‚Õ°“ ‡°‘¥‚√§¡“°

°«à“„πºŸâ„À≠à‚¥¬æ∫Õÿ∫—µ‘°“√≥å Ÿß„π™à«ßÕ“¬ÿ 6-9 ‡¥◊Õπ

·≈–„π‡¥Á°‡≈Á° ·µà„π√–¬–À≈—ßæ∫ºŸâªÉ«¬Õ“¬ÿ 5-14 ªï ·≈–

ºŸâ„À≠à¡“°¢÷Èπ ‚¥¬æ∫ºŸâªÉ«¬Õ“¬ÿ¡“°°«à“ 15 ªï ∂÷ß√âÕ¬≈–
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1.2 ‡æ» ‡¥Á°À≠‘ß®–¡’‚Õ°“ ‡°‘¥‚√§¡“°°«à“
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‡¥Á°™“¬

1.3 ‡™◊ÈÕ™“µ‘ „π§πº‘«¥”®–æ∫Õÿ∫—µ‘°“√≥åµË”

‡™◊ËÕ«à“Õ“®‡°‘¥®“°°“√¡’ dengue resistant gene

1.4 æ—π∏ÿ°√√¡ °“√‡°‘¥ DHF ®– —¡æ—π∏å°—∫

HLA class I ∫“ß™π‘¥ ‡™àπ HLA-A*24,  HLA-A* 0207,

HLA-B*51

1.5 ºŸâªÉ«¬∑’Ë¡’‚√§‡√◊ÈÕ√—ß ‡™àπ À◊¥  ‡∫“À«“π

®–‡°‘¥ DHF ‰¥â∫àÕ¬ ¢≥–∑’Ë¿“«–∑ÿæ‚¿™π“°“√‰¡à‡æ‘Ë¡

§«“¡‡ ’Ë¬ß„π°“√‡°‘¥‚√§

1.6 ºŸâªÉ«¬∑’Ë¡’°“√µ‘¥‡™◊ÈÕ·∫∫∑ÿµ‘¬¿Ÿ¡‘ (se-

condary infection) ¡’·π«‚πâ¡∑’Ë®–‡°‘¥ DHF/DSS ¡“°

°«à“ºŸâ∑’Ë¡’°“√µ‘¥‡™◊ÈÕ·∫∫ª∞¡¿Ÿ¡‘ (primary infection)

∑—Èßπ’È‡π◊ËÕß®“°¿Ÿ¡‘§ÿâ¡°—π∑’Ë‡°‘¥À≈—ß°“√µ‘¥‡™◊ÈÕ dengue

serotype Àπ÷ËßÊ (neutralising antibody) ®–ªÑÕß°—π

‰¥â‡©æ“–‡™◊ÈÕπ—Èπµ≈Õ¥‰ª ®–ªÑÕß°—π¢â“¡‰ª¬—ß‡™◊ÈÕ sero-

type Õ◊Ëπ‰¥â™—Ë«§√“« ºŸâªÉ«¬®÷ß “¡“√∂µ‘¥‡™◊ÈÕ serotype

Õ◊Ëπ‰¥âÕ’° ‡¡◊ËÕ¡’°“√µ‘¥‡™◊ÈÕ„À¡à ®÷ß‰¡à “¡“√∂°”®—¥‡™◊ÈÕ‰¥â

·µà®–‰ª°√–µÿâπ immune response ¢Õß√à“ß°“¬ ∑”„Àâ

‡°‘¥æ¬“∏‘ ¿“æ∑’Ë√ÿπ·√ßµ“¡¡“‰¥â ºŸâªÉ«¬ DHF/DSS ∑’Ë

‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ·∫∫ª∞¡¿Ÿ¡‘ ¡—°‡ªìπºŸâªÉ«¬‡¥Á°‡≈Á°

Õ“¬ÿµË”°«à“ 1 ªï ´÷Ëß¬—ß¡’¿Ÿ¡‘§ÿâ¡°—π¢Õß¡“√¥“∑’Ëºà“π√°

¡“À≈ß‡À≈◊ÕÕ¬Ÿà„π√–¥—∫µË” ‰¡à‡æ’¬ßæÕ„π°“√ªÑÕß°—π‚√§

2. ªí®®—¬®“°‡™◊ÈÕ dengue
2.1 ‡™◊ÈÕ∑’Ë¡’§«“¡√ÿπ·√ß ‡™àπ Southeast

Asian Den 2 genotype ®–¡’‚Õ°“ ‡°‘¥ DHF/DSS

¡“°‡¡◊ËÕ¡’°“√µ‘¥‡™◊ÈÕ·∫∫∑ÿµ‘¬¿Ÿ¡‘

2.2 ºŸâªÉ«¬∑’Ë¡’ª√‘¡“≥‡™◊ÈÕ‰«√— ¡“° ®–¡’

Õ“°“√√ÿπ·√ß°«à“ºŸâ∑’Ë¡’ª√‘¡“≥‡™◊ÈÕπâÕ¬

2.3 ∫√‘‡«≥∑’Ë‡ªìπ endemic area ·≈–¡’‡™◊ÈÕ

dengue À≈“¬Ê  serotype ®–¡’‚Õ°“ ‡°‘¥ DHF  Ÿß

æ¬“∏‘°”‡π‘¥1-7,9

À≈—ß®“°‡™◊ÈÕ‡¢â“ Ÿà√à“ß°“¬ ®–‡æ‘Ë¡®”π«πÕ¬Ÿà„π

monocyte, macrophage, B ·≈– T-lymphocyte, mast

cell, dendritic cell ·≈– endothelial cell √–¬– vire-

mia ®–¡’Õ¬Ÿàπ“π‰¡à‡°‘π 5-7 «—πÀ≈—ß®“°¡’‰¢â „πºŸâ∑’Ë¡’

°“√µ‘¥‡™◊ÈÕ·∫∫∑ÿµ‘¬¿Ÿ¡‘ ®–‡°‘¥ª√“°Ø°“√≥å∑’Ë‡√’¬°«à“

ùùantibody dependent enhancement (ADE)ûû °≈à“«

§◊Õ ¿Ÿ¡‘§ÿâ¡°—π®“°°“√µ‘¥‡™◊ÈÕ§√—Èß·√° (´÷Ëß‡ªìπ§π≈–

serotype) ∑’Ë¡’Õ¬Ÿà„π√–¥—∫µË” (subneutralising

concentration) À√◊Õ‰¡à “¡“√∂°”®—¥‡™◊ÈÕ serotype „À¡à

‰¥â (‡ªìπ™π‘¥ non-neutralising antibody) ®–®—∫°—∫‡™◊ÈÕ

‡°‘¥‡ªìπ immune complex °√–µÿâπ„Àâ¡’°“√‡æ‘Ë¡®”π«π

¢Õß‡™◊ÈÕ ·≈–‡´≈≈å∑’Ë¡’°“√µ‘¥‡™◊ÈÕ ∑”„Àâ‡°‘¥ immune res-

ponse ∑—Èß·∫∫ antibody, cytokine ·≈– cellular ®–

¡’°“√ √â“ß dengue specific antibody (IgG, IgM, IgE),

antiplatelet antibody √à«¡°—∫°“√À≈—Ëß cytokine ™π‘¥

µà“ßÊ Õ“∑‘ tumor necrosis factor (TNF)-α, inter-

feron (IFN) gamma, interleukin (IL)-1α, IL-2, IL-4,

IL-6, IL-8, IL-13, IL-18, transforming growth factor

(TGF)-β, cytotoxic factor, proteinase, elastase ‡°‘¥

°“√°√–µÿâπ√–∫∫ complement, coagulation ·≈– fibri-

nolysis  àßº≈„Àâ‡°‘¥æ¬“∏‘ ¿“æ∑’Ë ”§—≠ §◊Õ ¡’°“√‡æ‘Ë¡

¢÷Èπ¢Õß vascular endothelial cell permeability ∑”„Àâ

‡°‘¥°“√√—Ë«¢Õßæ≈“ ¡“µ“¡¡“ ºŸâªÉ«¬ DSS ∑’Ë¡’Õ“°“√

√ÿπ·√ß®–¡’√–¥—∫¢Õß dengue specific antibody ·≈–

cytokine ∫“ß™π‘¥ Ÿß°«à“ºŸâªÉ«¬ DF À√◊Õ DHF ∑’Ë¡’Õ“°“√

‰¡à√ÿπ·√ß immune response ‡À≈à“π’È®–‡ªìπÕ¬Ÿà™—Ë«§√“«

·≈–¥’¢÷Èπ‰¥â‡Õß (self-limiting) ‚¥¬√–¬–‡«≈“∑’Ë¡’°“√√—Ë«

¢Õßæ≈“ ¡“®–Õ¬Ÿàª√–¡“≥ 24-48 ™—Ë«‚¡ß µ”·Àπàß∑’Ë

¡’°“√√—Ë«®–®”‡æ“–Õ¬Ÿà∫√‘‡«≥ serous space „π™àÕßªÕ¥

·≈–™àÕß∑âÕß ∑”„Àâ‰¡àæ∫Õ“°“√∫«¡∑—Ë«µ—« (generalized

edema) „π√–¬–™ÁÕ° °“√µ√«®∑“ßæ¬“∏‘‰¡àæ∫≈—°…≥–

°“√Õ—°‡ ∫¢Õß‡ âπ‡≈◊Õ¥ pleural ·≈– peritoneal mem-

brane

πÕ°®“°π’È°“√‡°‘¥ DHF/DSS ¬—ß¢÷Èπ°—∫§«“¡

√ÿπ·√ß¢Õß‡™◊ÈÕ ‡π◊ËÕß®“°æ∫«à“¡’‡æ’¬ß√âÕ¬≈– 2-4 ¢Õß

ºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ·∫∫∑ÿµ‘¬¿Ÿ¡‘‡∑à“π—Èπ∑’Ë®–¡’Õ“°“√√ÿπ·√ß

√à«¡°—∫¡’√“¬ß“π°“√‡°‘¥ DSS „πºŸâªÉ«¬‡¥Á°‚µ·≈–ºŸâ„À≠à

∑’Ëµ‘¥‡™◊ÈÕ·∫∫ª∞¡¿Ÿ¡‘ °“√»÷°…“„π —µ«å∑¥≈Õßæ∫«à“  “√
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lipopolysacccharide À√◊Õ peptidoglycans ¢Õß‡™◊ÈÕ

·∫§∑’‡√’¬·≈– antigen ¢Õß parasites  “¡“√∂°√–µÿâπ

„Àâ‡™◊ÈÕ dengue ‡æ‘Ë¡®”π«π¢÷Èπ ∑”„ÀâÕ“°“√¢Õß‚√§

√ÿπ·√ß ¥—ßπ—Èπ ®÷ß “¡“√∂‡°‘¥ DHF/DSS „πºŸâªÉ«¬∑’Ë

µ‘¥‡™◊ÈÕ·∫∫ª∞¡¿Ÿ¡‘·≈–æ∫ co-infection ‰¥â3  ∑—Èßπ’È¡’

À≈—°∞“π π—∫ πÿπ®“°°“√‡°‘¥°“√√–∫“¥¢Õß DHF/

DSS „πª√–‡∑»·∂∫∑«’ªÕ‡¡√‘°“°≈“ß·≈–„µâ‡¡◊ËÕªï æ.».

2540 ®“°‡™◊ÈÕ Southeast Asian Den 2 genotype

∑’Ë·æ√à‡¢â“‰ª‚¥¬∑’Ë‡™◊ÈÕ American Den 2 genotype ∑’Ë¡’

Õ¬Ÿà‡¥‘¡‰¡à‡§¬∑”„Àâ‡°‘¥ DHF/DSS ¡“°àÕπ

≈—°…≥–Õ“°“√∑“ß§≈‘π‘°
ºŸâªÉ«¬ DSS ®–¡’°“√√—Ë«¢Õßæ≈“ ¡“‡°‘¥¢÷ÈπÕ¬à“ß

√ÿπ·√ß „π™à«ßµàÕ√–À«à“ßª≈“¬¢Õß√–¬–‰¢â·≈–√–¬–

‰¢â≈¥ √–¬–«‘°ƒµ®–‡ªìπÕ¬Ÿàπ“π 24-48 ™—Ë«‚¡ß √–¥—∫

‡°√Á¥‡≈◊Õ¥®–≈¥≈ß°àÕπÀ√◊Õæ√âÕ¡Ê °—∫§à“ hematocrit

∑’Ë Ÿß¢÷Èπ3,4  Õ“®¡’Õ“°“√ª«¥∑âÕßÕ¬à“ß‡©’¬∫æ≈—π√à«¡°—∫

°“√Õ“‡®’¬π¡“°°àÕπ∑’Ë®–‡°‘¥¿“«–™ÁÕ° ºŸâªÉ«¬®–¡’¡◊Õ‡∑â“

‡¬Áπ °√– —∫°√– à“¬  ¡’ªí  “«–ÕÕ°πâÕ¬≈ß ™’æ®√‡∫“‡√Á«

Pp ®–·§∫ (< 20 ¡¡.ª√Õ∑) ®“° diastolic pressure

∑’Ë Ÿß¢÷Èπ (‡™àπ 100/90, 110/90) ‚¥¬∑’Ë§«“¡¥—π‚≈À‘µ

¬—ß‰¡àµË” À“°‰¡à‰¥â√—∫°“√√—°…“Õ¬à“ß∑—π∑à«ß∑’®–‡°‘¥

¿“«–™ÁÕ°Õ¬à“ß√ÿπ·√ß §≈”™’æ®√·≈–«—¥§«“¡¥—π‚≈À‘µ

‰¡à‰¥â ·≈–Õ“®‡ ’¬™’«‘µ¿“¬„π 12-24 ™—Ë«‚¡ß À≈—ß‡√‘Ë¡¡’

Õ“°“√™ÁÕ°

Õ¿‘™—¬ §ßæ—≤π–‚¬∏‘π·≈–§≥– ‰¥â∑” echocar-

diography „πºŸâªÉ«¬‡¥Á° DHF10 æ∫«à“„π√–¬–«‘°ƒµ®–

¡’ cardiac output ≈¥≈ß®“°°“√∑’Ë¡’ preload µË” √à«¡°—∫

left ventricle ∑”ß“π≈¥≈ß‡≈Á°πâÕ¬ (§à“ index ¢Õß

left ventricular systolic function µË”) „π¢≥–∑’Ë§à“

systemic vascular resistance (SVR) ®–‡æ‘Ë¡¢÷Èπ ™à«¬

„Àâ§«“¡¥—π‚≈À‘µ‰¡à≈¥≈ß

ºŸâªÉ«¬√âÕ¬≈– 3-5 ®–¡’≈—°…≥–Õ“°“√∑“ß§≈‘π‘°

∑’Ëº‘¥·ª≈°‰ª (unusual manifestation)1,3,5,7,11,12  à«π

„À≠à‡ªìπÕ“°“√∑“ß√–∫∫ª√– “∑ ‰¥â·°à √–¥—∫§«“¡√Ÿâ ÷°

µ—«‡ª≈’Ë¬π·ª≈ß ™—° encephalopathy, encephalitis ®“°

°“√µ‘¥‡™◊ÈÕ∑’Ë ¡Õß‚¥¬µ√ß À√◊Õ®“°°“√∑”ß“πº‘¥ª°µ‘

Õ«—¬«–µà“ßÊ ‡™àπ ‡≈◊Õ¥ÕÕ°„π ¡Õß®“°‡°√Á¥‡≈◊Õ¥µË”

À√◊Õ°“√·¢Áßµ—«¢Õß‡≈◊Õ¥º‘¥ª°µ‘  ¡Õß¢“¥ÕÕ°´‘‡®π

®“°√–∫∫À“¬„®≈â¡‡À≈«  ¡Õß∫«¡·≈–™—°®“°µ—∫«“¬

Õ“°“√ unusual Õ◊ËπÊ ∑’Ë¡’√“¬ß“π ‰¥â·°à jaundice,

fulminant hepatic failure, Reye-like syndrome,

cardiomyopathy, acute respiratory distress syn-

drome (ARDS) ‚¥¬¡—°‡°‘¥„πºŸâªÉ«¬∑’Ë¡’Õ“¬ÿπâÕ¬ ·≈–

¡’Õ—µ√“µ“¬ Ÿß Õ¬à“ß‰√°Áµ“¡ °àÕπ∑’Ë®–„Àâ°“√«‘π‘®©—¬«à“

‡ªìπ≈—°…≥–Õ“°“√∑’Ëº‘¥·ª≈°‰ª®“° DHF §«√æ‘®“√≥“

¥Ÿ«à“ºŸâªÉ«¬¡’°“√µ‘¥‡™◊ÈÕ‚√§™π‘¥Õ◊Ëπ√à«¡¥â«¬À√◊Õ‰¡à (co-

infection À√◊Õ dual infection) ∑’ËÕ“®∑”„Àâ¡’Õ“°“√∑“ß

§≈‘π‘°‡ª≈’Ë¬π·ª≈ß‰ª‰¥â

°“√µ‘¥‡™◊ÈÕ√à«¡∑’Ë¡’√“¬ß“π ‰¥â·°à melioidosis,

Streptococcus pneumoniae, Salmonella, Shigella,

Escherichia coli, Mycoplasma pneumoniae, vari-

cella, herpes simplex ·≈– tuberculosis  “‡Àµÿ∑’Ë∑”

„Àâ‡°‘¥ co-infection Õ“®‡ªìπ‡æ√“–‡™◊ÈÕ dengue ¡’º≈

µàÕ¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬ ∑”„Àâµ‘¥‡™◊ÈÕ™π‘¥Õ◊Ëπ√à«¡‰¥â

ßà“¬3,13

¿“«–·∑√°´âÕπ
ºŸâªÉ«¬ DSS ∑’Ë¡’Õ“°“√™ÁÕ°Õ¬Ÿàπ“π®–‡°‘¥¿“«–

·∑√° ấÕπ√ÿπ·√ßµ“¡¡“2-5,7,11,12  ‰¥â·°à metabolic ·≈–

electrolytes disturbance, ¿“«–‡≈◊Õ¥ÕÕ°√ÿπ·√ß,

disseminated intravascular coagulopathy (DIC),

µ—∫«“¬, ‰µ«“¬, encephalopathy, pneumonia, ARDS,

pulmonary hemorrhage, hemolytic uremic syndrome

√«¡∑—Èß¿“«– multiple organ dysfunction syndrome

(MODS) ∑”„Àâ¡’Õ—µ√“µ“¬ Ÿß¢÷Èπ®“°√âÕ¬≈– 0.5-3.5 „π

DHF ‡ªìπ√âÕ¬≈– 9-47 „π DSS2 πÕ°®“°π’ÈÕ“®‡°‘¥

¿“«–πÈ”‡°‘π®“°°“√‰¥â√—∫ “√πÈ”∑’Ë‰¡à∂Ÿ°µâÕß∑—Èß™π‘¥·≈–

ª√‘¡“≥‰¥â 3,4

¿“«– metabolic ·≈– electrolyte disturbance
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∑’Ëæ∫‰¥â·°à metabolic acidosis, hyponatremia, hypo-

glycemia, hypocalcemia3,4

Õ“°“√‡≈◊Õ¥ÕÕ°„πºŸâªÉ«¬ DHF  à«π„À≠à‰¡à

√ÿπ·√ß ¡’‡æ’¬ß®ÿ¥‡≈◊Õ¥ÕÕ°∫√‘‡«≥º‘«Àπ—ß·≈– submu-

cosa ¿“«–‡≈◊Õ¥ÕÕ°√ÿπ·√ß¡—°æ∫„π√“¬∑’Ë¡’Õ“°“√™ÁÕ°

π“π À√◊Õ‰¥â√—∫¬“°≈ÿà¡ aspirin, NSAIDs ¡“°àÕπ Õ“°“√

∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥ §◊Õ °“√¡’‡≈◊Õ¥ÕÕ°„π∑“ß‡¥‘πÕ“À“√

(Õ“‡®’¬π‡ªìπ‡≈◊Õ¥ ∂à“¬‡ªìπ‡≈◊Õ¥ À√◊Õ∂à“¬¥”) „π√“¬

∑’Ë√ÿπ·√ßÕ“®¡’‡≈◊Õ¥ÕÕ°„πÕ«—¬«–µà“ßÊ ‡™àπ ªÕ¥  ¡Õß

À—«„® µ—∫  “‡Àµÿ¢Õß°“√¡’‡≈◊Õ¥ÕÕ°√ÿπ·√ß ‡°‘¥®“°2-4,

14-16

1. ®”π«π‡°√Á¥‡≈◊Õ¥µË” ®“°°“√°¥°“√ √â“ß„π

‰¢°√–¥Ÿ° ∂Ÿ°∑”≈“¬∑’Ëµ—∫·≈–¡â“¡®“° immune-medi-

ated injury ·≈–∂Ÿ°π”‰ª„™â √â“ß platelet fibrin thrombi

„π¿“«– DIC Õ“°“√‡≈◊Õ¥ÕÕ°¡—°‰¡à —¡æ—π∏å°—∫®”π«π

‡°√Á¥‡≈◊Õ¥3,4,14

2. ‡°√Á¥‡≈◊Õ¥∑”Àπâ“∑’Ëº‘¥ª°µ‘

3. Coagulopathy ®“°¿“«– DIC, µ—∫«“¬ ‚¥¬

¡’√–¥—∫ fibrinogen, factor II, V,VII, VIII, IX, X, XII

µË” D-dimer ·≈– fibrin degradation product (FDP)

 Ÿß¢÷Èπ √à«¡°—∫ prolonged prothrombin time (PT),

partial thromboplastin time (PTT) ·≈– thrombin

time (TT)3,4,14,15

¿“«–µ—∫«“¬ (Fulminant hepatic failure ·≈–

hepatic encephalopathy) ¡—°æ∫„π√“¬∑’Ë¡’¿“«–™ÁÕ°

Õ¬Ÿàπ“π  metabolic acidosis, DIC, ¡’‡≈◊Õ¥ÕÕ°√ÿπ·√ß,

electrolyte imbalance À√◊Õ‰¥â√—∫¬“∫“ß™π‘¥ ‡™àπ aspi-

rin, paracetamol, NSAIDs2-5,7,11,17  „π∑“√°·≈–‡¥Á°

‡≈Á°®–æ∫‰¥â∫àÕ¬ Õ“®‡°‘¥®“°‡™◊ÈÕ “¡“√∂∑”≈“¬µ—∫‰¥â

‚¥¬µ√ßÀ√◊Õ‡ªìπº≈®“° immune response ¢Õß

√à“ß°“¬2-4,17
 ≈—°…≥–æ¬“∏‘ ¿“æ¢Õßµ—∫¡’À≈“¬™π‘¥ ·≈–

¡—°‰¡à —¡æ—π∏å°—∫§«“¡√ÿπ·√ß¢Õß‚√§  ºŸâªÉ«¬®–¡’ jaun-

dice √à«¡°—∫§à“ AST ·≈– ALT  Ÿß ‚¥¬ AST ¡—° Ÿß

¡“°°«à“  ALT „π∫“ß√“¬Õ“®¡’Õ“°“√ Reye like syn-

drome ¡’°“√»÷°…“æ∫«à“ºŸâªÉ«¬ DSS ®–¡’√–¥—∫ AST

·≈– ALT  Ÿß°«à“·≈– globulin µË”°«à“ºŸâªÉ«¬ DF ·≈–

DHF  „π¢≥–∑’Ë albumin, alkaline phosphatase, bili-

rubin ·≈– PT ‰¡à·µ°µà“ß°—π2,3,11,17

ºŸâªÉ«¬ DSS ∑’Ë√ÿπ·√ß®–¡’ hypovolemia ®“°

°“√√—Ë«¢Õßæ≈“ ¡“ ·≈–¿“«–‡≈◊Õ¥ÕÕ° ∑”„Àâ‡°‘¥ hypo-

tension ·≈– cardiac output ≈¥≈ß √à«¡°—∫°“√¡’ car-

diac dysfunction ®“° systemic inflammatory res-

ponse ®–∑”„Àâ‡°‘¥ renal hypoperfusion πÕ°®“°π’È

„π¿“«– sepsis ·≈–µ—∫«“¬ ®–‡°‘¥ redistribution ¢Õß

blood flow  àßº≈„Àâ‡°‘¥¿“«–‰µ«“¬ (acute renal fai-

lure, ARF) (prerenal cause) À“°¿“«– hypoperfusion

‰¡à‰¥â√—∫°“√·°â‰¢¿“¬„π 1 ™—Ë«‚¡ß®–‡°‘¥ acute tubu-

lar necrosis (ATN) (intrinsic renal cause) „πºŸâªÉ«¬

∑’Ë‰¥â√—∫¬“∫“ß™π‘¥∑’ËÕ“®¡’º≈‡ ’¬µàÕ‰µ ‡™àπ  aminogly-

cosides, dextran, mannitol, diuretics, NSAIDs ®–

 “¡“√∂∑”„Àâ‡°‘¥ ischemic-nephrotoxic ATN ‰¥â

°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√Õ“®™à«¬·¬°‰¥â«à“‡°‘¥®“°

prerenal, intrinsic renal À√◊Õ postrenal cause

(µ“√“ß∑’Ë 1)  „π prerenal ARF ºŸâªÉ«¬¡—°®–¡’ oliguria

√à«¡°—∫§à“ BUN ·≈– creatinine (Cr)  Ÿß¢÷Èπ „π∫“ß

√“¬∑’Ë‰¥â√—∫ “√πÈ” ‡≈◊Õ¥·≈– à«πª√–°Õ∫¢Õß‡≈◊Õ¥ ‡æ◊ËÕ

·°â‰¢Õ“°“√‡≈◊Õ¥ÕÕ°ª√‘¡“≥¡“° Õ“®‡°‘¥ pulmonary

edema µ“¡¡“‰¥â1-7,18

¿“«– Multiple Organ Dysfunction Syndrome
(MODS)

International Consensus Conference on

Pediatric Sepsis ‰¥â„Àâ§”π‘¬“¡¢Õß¿“«– organ dys-

function criteria „π‡¥Á° 19 ª√–°Õ∫¥â«¬√–∫∫  cardio-

vascular, respiratory, neurologic, hematologic,

renal ·≈– hepatic √“¬≈–‡Õ’¬¥· ¥ß„πµ“√“ß∑’Ë 2

 ”À√—∫§à“ª°µ‘¢Õß vital signs ·≈–®”π«π‡¡Á¥‡≈◊Õ¥¢“«

µ“¡Õ“¬ÿ · ¥ß„πµ“√“ß∑’Ë 3

MODS À¡“¬∂÷ß  ¿“«–∑’Ë¡’Õ«—¬«–∑”ß“πº‘¥ª°µ‘

(organ dysfunction) µ—Èß·µà 2 √–∫∫ (> 2) ¢÷Èπ‰ª20-26
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¡—°æ∫„πºŸâªÉ«¬∑’Ë¡’ªí≠À“ sepsis, mechanical À√◊Õ

thermal tissue injury, ischemia, ™ÁÕ°, ¡’‡≈◊Õ¥ÕÕ°

√ÿπ·√ß, severe inflammation ‡™àπ pancreatitis,

erythrohemophagocytic syndrome ‚¥¬‡©æ“–Õ¬à“ß

¬‘ËßºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√—°…“≈à“™â“À√◊Õ‰¡à∂Ÿ°µâÕß organ

dysfunction ‡À≈à“π’È‡°‘¥®“°¿“«– uncontrolled sys-

temic immune response ¢Õß√à“ß°“¬µàÕ ‘Ëß°√–µÿâπ®“°

¿“¬πÕ° ́ ÷Ëß®–‡√‘Ë¡®“° local inflammatory response

®–¡’°“√À≈—Ëß mediators ·≈– cytokines ®“° activated

inflammatory cells (macrophages, monocytes, neu-

trophils, lymphocytes) ∑”„Àâ‡°‘¥ endothelial cell injury

√à«¡°—∫°“√°√–µÿâπ platelet √–∫∫ complement, coagu-

lation ·≈– kallikrein vascular permeability ®–‡æ‘Ë¡

¢÷Èπ ∑—Èß procoagulant ·≈– fibrinolytic pathway ®–

∂Ÿ°°√–µÿâπ ‡°‘¥ microvascular thrombosis ∑—Ë«√à“ß°“¬

√à«¡°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß√–∫∫µàÕ¡‰√â∑àÕ·≈– ¡Õß

∑”„Àâ‡°‘¥ systemic inflammatory response ¡’ micro-

circulatory dysfunction oxygen demand ®–‡æ‘Ë¡¢÷Èπ

¢≥–∑’Ë oxygen delivery ·≈– oxygen extraction ≈¥≈ß

∑”„Àâ¡’ metabolic dysregulation, microcirculatory

hypoxia ·≈– organ dysfunction „π∑’Ë ÿ¥20,24-26

Tantalean JA ·≈–§≥–25‰¥â∑”°“√»÷°…“æ∫«à“

√âÕ¬≈– 56 ¢ÕßºŸâªÉ«¬ MODS ®–¡’¿“«– sepsis, severe

sepsis À√◊Õ septic shock √à«¡¥â«¬ ·≈–®–¡’Õ—µ√“µ“¬

 Ÿß°«à“ºŸâªÉ«¬ MODS ∑’Ë‰¡à¡’¿“«– sepsis (√âÕ¬≈– 51.7

·≈– 28.9)  πÕ°®“°π’È Õ—µ√“µ“¬®–¢÷Èπ°—∫®”π«π organ

dysfunction20-26 Õ“¬ÿ¢ÕßºŸâªÉ«¬22 ·≈–°“√¡’¿“«– sep-

sis23,25 „π√“¬∑’Ë¡’ organ dysfunction > 4 √–∫∫¢÷Èπ‰ª

®–¡’Õ—µ√“µ“¬ Ÿß∂÷ß√âÕ¬≈– 88-100 ºŸâªÉ«¬∑’Ë¡’Õ“¬ÿ < 12

‡¥◊Õπ ®–¡’Õ—µ√“µ“¬ Ÿß°«à“ºŸâªÉ«¬∑’Ë¡’Õ“¬ÿ > 12 ‡¥◊Õπ

∂÷ß 17 ‡∑à“22

¥—ßπ—Èπ„πºŸâªÉ«¬ DSS ∑’Ë¡’¿“«–™ÁÕ°‡ªìπ‡«≈“π“π

®÷ß “¡“√∂°√–µÿâπ„Àâ‡°‘¥ systemic inflammatory re-

sponse ¢Õß√à“ß°“¬∑’Ë√ÿπ·√ß ®π‡°‘¥¿“«– MODS µ“¡

¡“‰¥â °“√‡ΩÑ“√–«—ßµ‘¥µ“¡Õ“°“√¢ÕßºŸâªÉ«¬Õ¬à“ß„°≈â™‘¥

√à«¡°—∫°“√√—°…“·≈–„Àâ “√πÈ”∑’Ë∂Ÿ°µâÕß ‡À¡“– ¡ ·≈–

∑—π∑à«ß∑’ ®÷ß‡ªìπ ‘Ëß ”§—≠„π°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬ DHF/

DSS ‡æ◊ËÕªÑÕß°—π°“√‡°‘¥¿“«–·∑√°´âÕπµà“ßÊ µ≈Õ¥

®π¿“«– MODS ´÷Ëß‡ªìπ “‡Àµÿ ”§—≠∑’Ë∑”„ÀâºŸâªÉ«¬

‡ ’¬™’«‘µ

µ“√“ß∑’Ë 1  Laboratory evaluation of acute renal failure18

Test

BUN/Cr ratio

Urine specific gravity

Urine osmolality

Urine sodium

FENa

Urine Cr/plasma Cr

Urine microscopy

Prerenal

>20

>1.020

>350

<20

<1%

>40

Normal

Hyaline casts

Intrinsic renal

10-20

~1.010

>300

>30

>2%

<20

ATN: dark granular casts, renal epithelial

cells/casts

GN: RBCs, RBC casts, WBCs, proteinuria

AIN: urine eosinophilia, WBCs, hyaline casts

Postrenal

10-20

<1.010

~300

>40

>3%

<20

Normal

Hyaline casts

AIN = acute interstitial nephritis; ATN = acute tubular necrosis; BUN = blood urea nitrogen; Cr, creatinine;
FFNa = fractional excretion of sodium; GN = glomerulonephritis; RBC = red blood cell; WBC = white blood cell.




