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Current Concepts in
 The Management of Septic Shock

√ÿ®‘¿—µµå   ”√“≠ ”√«®°‘®

¡πŸ∏√√¡  ¡“π«∏ß™—¬

12

Sepsis ‡ªìπ°≈ÿà¡Õ“°“√∑’Ë‡°‘¥¢÷Èπ®“°°“√µ‘¥‡™◊ÈÕ

(infection) ¡’º≈¡“®“°°“√∑’Ë√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬

‰¡à “¡“√∂µàÕµâ“π‡™◊ÈÕ‚√§‰¥â ‚¥¬¡’Õ“°“√ 2 Õ¬à“ß À√◊Õ

¡“°°«à“¥—ßµàÕ‰ªπ’È §◊Õ ¡’≈—°…≥–¢Õß systemic inflam-

matory response ‡™àπ ‰¢â, hypothermia, ‡¡Á¥‡≈◊Õ¥

¢“« Ÿß (leukocytosis) À√◊ÕµË” (leukopenia) °«à“ª°µ‘,

À—«„®‡µâπ‡√Á« (tachycardia) ·≈–‡¡◊ËÕÕ«—¬«–µà“ßÊ ‡√‘Ë¡

∑”ß“π‰¡à‡æ’¬ßæÕ ‡√“®–‡√’¬°¿“«–π—Èπ«à“ severe sep-

sis1  °“√µ‘¥‡™◊ÈÕ¢Õß∑“ß‡¥‘πÀ“¬„® ∑“ß‡¥‘πªí  “«–

·≈–°“√µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥æ∫¡’Õ—µ√“ à«π Ÿß∑’Ë ÿ¥ ‚¥¬

§‘¥‡ªìπ√âÕ¬≈– 80 ¢ÕßºŸâªÉ«¬ sepsis2

Septic Shock °“√‡°‘¥¿“«– Septic shock ¡’

º≈¡“®“°°“√¢“¥ intravascular volume √à«¡°—∫°“√

‡ª≈’Ë¬π·ª≈ß¢Õß√–∫∫°“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥·≈–

°≈â“¡‡π◊ÈÕÀ—«„®∑’Ë∑”ß“πº‘¥ª°µ‘ ´÷Ëß°“√‡°‘¥°“√‡ª≈’Ë¬π

·ª≈ßµà“ßÊ ‡°‘¥∑’Ë√–¬–‡«≈“µà“ß°—πÕÕ°‰ª

‡™◊ÈÕ°àÕ‚√§∑’Ëæ∫‡ªìπ “‡Àµÿ‰¥â∫àÕ¬¢Õß¿“«– sep-

sis „π‡¥Á° “¡“√∂·∫àßÕÕ°µ“¡ ¿“æ·≈–Õ“¬ÿ¢ÕßºŸâªÉ«¬

¥—ßπ’È §◊Õ

1. °≈ÿà¡·√°‡°‘¥ (Neonates)

- Gr. B Streptococci

- Enterobacter

- Listeria monocytogenase

2. °≈ÿà¡‡¥Á°‡≈Á° (Infants)

- H. influenza

- Streptococcus  pneumonia

- Staphylococcus aureus

3. °≈ÿà¡‡¥Á°‚µ (Children)

- Streptococcus pneumonia

- Neisseria meningitides

- Staphylococcus aureus

4. °≈ÿà¡¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß (Immonocompro-

mised)

- Enterobacter

- Staphylococcus aureus

- Candida

„πªï æ.». 2542 ‰¥â¡’°“√√‘‡√‘Ë¡‚§√ß°“√‡æ◊ËÕ«“ß

‡‡π«∑“ß°“√√—°…“¿“«– Sepsis ‚¥¬„™â™◊ËÕ«à“ surviving

sepsis campaign (Barcelona declaration) ´÷Ëß„π

ªí®®ÿ∫—π (æ.». 2547) ‰¥â‡√‘Ë¡‡¢â“ Ÿà phase ∑’Ë 3 ‡ªìπ

√–¬–¢Õß°“√ª√–‡¡‘πº≈¢Õß°“√„™â guildelines3
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À≈—°°“√√—°…“¿“«– Sepsis & Septic shock µ“¡
critical care committee3

1. ∑“ß‡¥‘πÀ“¬„®·≈–√–∫∫°“√À“¬„®
‚¥¬∑—Ë«‰ª·≈â«‡¥Á°®– “¡“√∂À“¬„®‰¥âæÕ

‡æ’¬ß®π°√–∑—Ëß√–¬– ÿ¥∑â“¬¢Õß¿“«–™ÁÕ° °“√µ—¥ ‘π„®

„ à∑àÕ™à«¬À“¬„®·≈–∑”°“√™à«¬À“¬„®π—Èπ¢÷ÈπÕ¬Ÿà°—∫°“√

«‘π‘®©—¬ respiratory failure ‡‡µà‡π◊ËÕß®“°‡¥Á°¡’ func-

tional residual capacity µË”°«à“ºŸâ„À≠à ¥—ßπ—Èπ¿“«–

severe sepsis „π‡¥Á°‡≈Á°Õ“®®”‡ªìπµâÕß™à«¬À“¬„®‡√Á«

2. Volume resuscitation

°“√„Àâ “√πÈ”Õ¬à“ß√«¥‡√Á«‡æ◊ËÕ·°â‰¢¿“«–™ÁÕ°

·°àºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«– severe sepsis À√◊Õ sepsis-in-

duced tissue hypoperfusion (hypotension or lactic

acidosis) §«√®–‡√‘Ë¡µâπ∑—π∑’∑’Ë«‘π‘®©—¬‰¥â °“√∑’Ë‡√“µ√«®

æ∫«à“√–¥—∫¢Õß lactic acidosis  Ÿß¢÷Èπ∫Õ°∂÷ß¿“«–∑’Ë

¡’Õ«—¬«–µà“ßÊ ¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß ‡¥Á°∑ÿ°§π∑’ËÕ¬Ÿà„π¿“«–

sepsis ·≈– septic shock µâÕß°“√ volume resusci-

tation ®”π«π¡“° ∑—Èßπ’È ◊∫‡π◊ËÕß®“°°“√ Ÿ≠‡ ’¬ volume

®“° intravascular compartment ®“°¢∫«π°“√¢Õß

°“√µ‘¥‡™◊ÈÕ ‡√“ “¡“√∂„Àâ “√πÈ”„πª√‘¡“≥ 20 ́ ’́ ’/ °°.

¢ÕßπÈ”Àπ—°µ—« ¿“¬„π 10-20 π“∑’ À√◊Õ„π∫“ß°√≥’

ºŸâªÉ«¬Õ“®µâÕß°“√À√◊Õ„Àâ volume push ®π∂÷ß 40-60

´’´’/°°. „π 10 π“∑’·√° À√◊ÕÕ“®µâÕß°“√ “√πÈ” ‚¥¬

√«¡∂÷ß 200 ´’´’/°°. „π√–À«à“ß 6 ™—Ë«‚¡ß‡‡√°¢Õß°“√

¥Ÿ·≈√—°…“ ‚¥¬ end-point monitoring signs ∑’Ë„™â‡ªìπ

guideline (∑—Èßπ’È‚¥¬Õ“»—¬µ√«®√à“ß°“¬√à«¡¥â«¬‡ ¡Õ)

‰¥â·°à

- Central venous pressure 8-12 mmHg

- Mean arterial pressure > 65 mmHg

- Urine output > 0.5 ´’´’/°°./™¡.

- Central venous (SVC) À√◊Õ Mixed

venous oxygen saturation >70%

„πºŸâªÉ«¬∑’Ë„™â‡§√◊ËÕß™à«¬À“¬„®∫“ß∑’Õ“®®–

µâÕß√—°…“„Àâ√–¥—∫¢Õß CVP ¡“°°«à“ 12-15 mmHg

‡æ√“–«à“ pressure ∑’Ë«—¥‰¥âÕ“®®–¡’º≈°√–∑∫¡“®“°°“√

‡æ‘Ë¡¢Õß Intrathoracic pressure ‰¥â ∂÷ß‡‡¡â«à“„πºŸâªÉ«¬

septic shock ®–¡’ “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥ tachycardia ‰¥â

À≈“¬Õ¬à“ß‡‡µà«à“°“√∑’ËÀ—«„®‡µâπ™â“≈ßÀ≈—ß®“°°“√„Àâ

fluid challenges °Á¡’ª√–‚¬™πå¡“°‡‡≈– “¡“√∂„™âµ‘¥µ“¡

 ”À√—∫°“√µÕ∫ πÕßµàÕ°“√√—°…“

„πªí®®ÿ∫—π¬—ß‰¡à¡’√“¬ß“π∑’Ë‡‡ ¥ß„Àâ‡ÀÁπ

§«“¡‡‡µ°µà“ßÕ¬à“ß™—¥‡®π„πº≈≈—æ∏å¢Õß°“√√—°…“

‡¡◊ËÕ‡≈◊Õ°„™â “√πÈ”™π‘¥µà“ßÊ ‡æ◊ËÕ·°â‰¢¿“«–™ÁÕ°„π

™à«ß·√° ‰¡à«à“®–‡ªìπ “√πÈ”„π°≈ÿà¡ colloids ‡™àπ 5%al-

bumin, Hepspan ‡ªìπµâπ À√◊Õ “√πÈ”„π°≈ÿà¡ crystal-

loids ‡™àπ 0.9%NaCl, Ringerûs lactate solution

‡ªìπµâπ4  Õ¬à“ß‰√°Áµ“¡À“°„™â “√πÈ”„π°≈ÿà¡ crystal-

loids ‡ªìπ resuscitation fluid ‡æ’¬ßÕ¬à“ß‡¥’¬«Õ“®®”‡ªìπ

µâÕß„™âª√‘¡“≥¡“°°«à“„π°“√¥Ÿ·≈√—°…“„Àâ CVP §ß∑’Ë

¡’°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√„™â “√πÈ”∑’Ë‡‡µ°µà“ß°—π„π

ºŸâªÉ«¬ Dengue shock syndrome (double-blinded,

randomized, controlled trial) æ∫«à“°“√‡≈◊Õ°„™â “√

≈–≈“¬„π‡‡µà≈–™π‘¥ (dextran, gelatin, ringerûs lac-

tate solution) ¡’Õ—µ√“µ“¬∑’Ë‰¡àµà“ß°—π5

∂â“æ∫«à“„π√–À«à“ß 6 ™—Ë«‚¡ß‡‡√°¢Õß·°â‰¢

¿“«–™ÁÕ°„πºŸâªÉ«¬ severe sepsis À√◊Õ septic shock

§à“ oxygen saturation ¢Õß central venous blood

µË”°«à“√âÕ¬≈– 70 „π¢≥–∑’Ë§à“ CVP Õ¬Ÿà√–À«à“ß 12-15

mmHg §«√æ‘®“√≥“„Àâ‡≈◊Õ¥‡æ◊ËÕ„Àâ§à“ hematocrit  Ÿß

°«à“ 30% À√◊Õæ‘®“√≥“‡√‘Ë¡ dobutamine À√◊Õ dopa-

mine infusion (max 20 mcg/kg/min)

3. Cardiovascular therapy

ºŸâªÉ«¬‡¥Á°∑’ËÕ¬Ÿà„π¿“«– severe sepsis/ septic

shock  à«π„À≠à®–¡’Õ“°“√· ¥ß¢Õß¿“«– cardiovas-

cular dysfunctions ´÷Ëß®”‡ªìπµâÕß√—°…“¥â«¬°“√„™â¬“

„π°≈ÿà¡ inotropes À√◊Õ vasoactive agents ‚¥¬„π

°≈ÿà¡‡¥Á°·√°§≈Õ¥ (neonates) °“√µÕ∫ πÕßµàÕ¬“

dobutamine ·≈– dopamine ‰¡à¥’π—°1 ‡æ√“–©–π—ÈπÕ“®

®”‡ªìπµâÕß‡≈◊Õ°„™â¬“ epinephrine À√◊Õ¬“Õ◊Ëπ„π°≈ÿà¡

π’È„πª√‘¡“≥∑’Ë‡æ‘Ë¡¡“°¢÷Èπ „π‡¥Á°∑’Ë¡’¿“«–À—«„®≈â¡‡À≈«



Current Concepts in Pediatric Critical Care96

∫àÕ¬§√—Èß∑’ËµâÕß°“√ vasodilators  √à«¡¥â«¬‡æ◊ËÕ≈¥ sys-

temic vascular resistance ´÷Ëß®– àßº≈„Àâ cardiac

output ‡æ‘Ë¡¢÷Èπ‰¥â ‡™àπ °“√„Àâ¬“ Milrinone

∑’Ë‡À¡“– ¡ °“√‡æ‘Ë¡ oxygen delivery  “¡“√∂∑”‰¥â

‚¥¬°“√„Àâ‡≈◊Õ¥‡æ◊ËÕ‡æ‘Ë¡ Hemoglobin concentration

·≈– cardiac output (CO) °“√‡æ‘Ë¡  perfusion pres-

sure  “¡“√∂∑”‰¥â‚¥¬°“√≈¥ central venous pres-

sure (CVP) À√◊Õ®“°°“√‡æ‘Ë¡ mean arterial pres-

sure7 ‰¡à·π–π”„Àâ ¡’°“√‡æ‘Ë¡ oxygen delivery „π√–¥—∫

∑’Ë Ÿß‡°‘πª°µ‘ (supranormal level) ‡π◊ËÕß®“°„π°“√

»÷°…“√–¬–À≈—ßæ∫«à“‰¡à‡ª≈’Ë¬π·ª≈ß outcome ·≈–¡’

∫“ß√“¬ß“π∑’Ëæ∫«à“Õ—µ√“µ“¬‡æ‘Ë¡¢÷Èπ‚¥¬Õ“®‡ªìπº≈

¡“®“°°“√µÕ∫ πÕß¢Õß√à“ß°“¬µàÕ°“√„Àâ blood pro-

duct À≈“¬Ê §√—Èß ¡’°“√§âπæ∫ microvascular dys-

function „πºŸâªÉ«¬ septic shock8 ‚¥¬æ∫«à“„π°≈ÿà¡

ºŸâªÉ«¬∑’Ë√Õ¥™’«‘µ microvascular function ¡—°®–¥’¢÷Èπ9

‚¥¬‡™◊ËÕ«à“°“√√—°…“‚¥¬¡ÿàß‡ªÑ“„Àâ°“√∑”ß“π¢Õß micro-

vascular function ¥’¢÷Èπ®–™à«¬≈¥ organ dysfunction

·≈–°“√‡æ‘Ë¡ mean arterial blood pressure (MAP)

·≈– cardiac output ‡æ’¬ßÕ¬à“ß‡¥’¬« ‰¡à‡æ’¬ßæÕµàÕ

°“√ resuscitate microcirculation10 ‚¥¬®–∑”„Àâ°“√

∑”ß“π¢ÕßÕ«—¬«–µà“ßÊ·¬à≈ß ·≈–°“√∑”ß“π¢ÕßÕ«—¬«–

µà“ßÊ®–¥’¢÷Èπ∂â“¡’°“√ resuscitate microcirculation ¥â«¬

fluid ∑’Ë‡æ’¬ßæÕ

°“√æ‘®“√≥“„Àâ¬“ Vasopressors „π¿“«–
Septic shock À≈—ß®“°∑’Ë‡√“„Àâ Fluid challenge

°“√‡≈◊Õ°„™â¬“„π°≈ÿà¡ vasopressors §«√‡≈◊Õ°

„™â Norepinephrine À√◊Õ Dopamine ‡ªìπ≈”¥—∫‡‡√°

‡π◊ËÕß®“°¬“µ—«Õ◊Ëπ ‡™àπ epinephrine ®–¡’º≈µàÕ splanch-

nic circulation ¡“°°«à“ ¡’º≈µàÕÕ—µ√“°“√‡µâπ¢ÕßÀ—«„®

¡“°°«à“  à«π¬“ Norepinephrine ‡ªìπ¬“∑’Ë¡’ potency

¡“°°«à“ dopamine ́ ÷ËßÕ“®®–¡“æ‘®“√≥“„Àâ‡ªìπ≈”¥—∫

‡‡√° „π°√≥’∑’ËºŸâªÉ«¬¡’¿“«–§«“¡¥—πµË”Õ¬à“ß√ÿπ‡‡√ß3

§«√‡≈◊Õ°„™â¬“ Dobutamine ‡ªìπ≈”¥—∫‡‡√°„π

°√≥’∑’Ëæ∫«à“ºŸâªÉ«¬¡’¿“«– low cardiac output À√◊Õ

æ∫«à“ºŸâªÉ«¬‰¥â√—∫ volume ‡æ’¬ßæÕ‡‡≈â«‡‡µà BP ¬—ß‰¡à

§ß∑’Ë‡‡≈–‰¡à®”‡ªìπµâÕß„™â low dose dopamine (renal

dose) „π°“√ªÑÕß°—π¿“«–‰µ«“¬ ‡π◊ËÕß®“°„πªí®®ÿ∫—π

‡¡◊ËÕ„¥°Áµ“¡∑’Ë perfusion ́ ÷Ëß‰ª¬—ßÕ«—¬«–µà“ßÊ

≈¥≈ß°“√√—°…“®–‡πâπ‰ª∑’Ë°“√·°â‰¢„π à«π¢Õß°≈‰°

°“√‡°‘¥‚√§ ‡™àπ ·°â¿“«– filling pressure ∑’Ë‰¡à‡æ’¬ß

æÕ À√◊Õ·°â‰¢¿“«–√–∫∫À—«„®‡‡≈–À≈Õ¥‡≈◊Õ¥∑’Ë∑”ß“π

≈¥≈ß À√◊Õ·°â¿“«– vascular resistance ∑’Ë‡ª≈’Ë¬π‰ª

¥—ßπ—Èπ°“√‡ΩÑ“µ‘¥µ“¡ cardiovascular performance

∂◊Õ«à“‡ªìπªí®®—¬ ”§—≠„π°“√ª√—∫·ºπ°“√√—°…“„Àâ

‡À¡“– ¡ °“√„™â pulmonary artery catheter (PA

catheter) Õ“®‰¡à¡’§«“¡®”‡ªìπ·≈–Õ“® àßº≈„Àâ‡°‘¥º≈

·∑√°´âÕπ (morbidity) ‡æ‘Ë¡¢÷Èπ∂â“®–æ‘®“√≥“‡≈◊Õ°„™â

°Á§«√®–‡√‘Ë¡„™â„π√–¬–·√°Ê

¿“«– septic shock „π√–¬–·√°®–ª√–°Õ∫

¥â«¬¿“«–∑’Ë¡’°“√≈¥≈ß¢Õß pulmonary capillary wedge

pressure „π¢≥–∑’Ë cardiac index Õ“®®–‡æ‘Ë¡¢÷ÈπÀ√◊Õ

≈¥≈ß ¢÷Èπ°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß systemic vascular

resistance ‚¥¬‡©æ“–„π™à«ß°àÕπ∑’Ë®–‰¥â√—∫°“√·°â‰¢

¿“«– volume deficit °“√æ‘®“√≥“«à“®–„Àâ “√πÈ”„π

ª√‘¡“≥‡∑à“„¥ „Àâ„™â«‘∏’°“√¥Ÿ®“°°“√µÕ∫ πÕßµàÕ°“√„Àâ

 “√πÈ”·µà≈–§√—Èß ‡™àπ µ‘¥µ“¡ª√–‡¡‘π§«“¡¥—π‚≈À‘µ,

urine output, ≈—°…≥– ’¢Õßº‘«Àπ—ß °“√∑’ËºŸâªÉ«¬¬—ß§ß

¡’§«“¡¥—π‚≈À‘µµË”À≈—ß®“°∑’Ë„Àâ volume ®”π«π¡“°·≈â«

Õ“®¡’ “‡Àµÿ®“° systemic vascular resistance ≈¥

≈ß¡“° ·≈–Õ“®‡°‘¥√à«¡°—∫ cardiac index ∑’Ë≈¥≈ß°Á‰¥â

À≈—°¢Õß cardiovascular support §◊Õ „Àâ

adequate oxygen delivery ·≈– perfusion pressure

Organ perfusion ¢÷ÈπÕ¬Ÿà°—∫ oxygen delive-

ry (DO2) ´÷Ëß¡“®“°°“√§”π«≥

  DO2 = CO x CaO2

‚¥¬∑’Ë CO = cardiac output, CaO2 = §«“¡

‡¢â¡¢âπ¢Õß oxygen „π‡≈◊Õ¥·¥ß6
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‰¡à¡’À≈—°∞“π π—∫ πÿπ«à“¡’ƒ∑∏‘Ï¥—ß°≈à“«12  ¡’√“¬ß“π«à“

°“√„Àâ Milrinone „π nonhyperdynamic septic shock

À≈—ß®“°„Àâ “√πÈ”‡æ’¬ßæÕÕ“®¡’º≈∑”„Àâ°“√∑”ß“π¢Õß

À—«„®¥’¢÷Èπ  ·µà«à“°“√‡≈◊Õ°„™â Phosphodiesterase  inhi-

bitors ‡™àπ Milrinone ·≈– Amrinone ‰¡à§«√æ‘®“√≥“

„™â„π°“√√—°…“ vasodilatory shock ‡π◊ËÕß®“°ƒ∑∏‘Ï¢¬“¬

À≈Õ¥‡≈◊Õ¥·≈–¡’ half-life ¬“«

°“√‡≈◊Õ°„™â vasopressor µ—«Õ◊Ëπ ‡™àπ vasopres-

sin (¬“„π°≈ÿà¡π’È ‡™àπ terlipressin) ¡’∑’Ë„™â„π°√≥’∑’ËºŸâªÉ«¬

Õ¬Ÿà„π¿“«– refractory shock ∑—ÈßÊ∑’ËºŸâªÉ«¬‰¥â√—∫ “√πÈ”

„πª√‘¡“≥∑’Ë‡æ’¬ßæÕ‡‡≈â« ‚¥¬√“¬ß“π°“√»÷°…“„πºŸâ„À≠à

¡’°“√„™â¬“„π¢π“¥ 0.01-0.04 unit/min ‡‡µàº≈¢â“ß‡§’¬ß

§◊Õ Õ“®®–∑”„Àâ stroke volume ≈¥≈ß‰¥â13 ‡‡µà∂â“„Àâ

¢π“¥∑’Ë Ÿß°«à“ 0.04 unit/min ¡’√“¬ß“π«à“∑”„Àâ‡°‘¥

myocardial ischemia À√◊Õ∂÷ß°—∫ cardiac arrest ‰¥â14

‡¡◊ËÕ‡√Á«Ê π’È°Á¡’°“√»÷°…“¬âÕπÀ≈—ß´÷Ëßæ∫«à“ °“√„™â vaso-

pressin ‰¥âº≈¥’„π‡¥Á°∑’Ë¡’ refractory septic shock15

°“√„™â vasopressin §«√‡√‘Ë¡‡¡◊ËÕ„Àâ “√πÈ”æÕ‡æ’¬ß·≈â«

‚¥¬∑’Ë¬—ß‰¡à “¡“√∂∑”„Àâ arterial blood pressure Õ¬Ÿà„π

‡°≥±å∑’Ëπà“æÕ„®‰¥â

Epinephrine ·≈– Phenylephrine ‰¡à§«√„™â‡ªìπ

first line vasopressors „π septic shock ‚¥¬ Inotro-

pic agents ‰¡à§«√„™â„π°“√‡æ‘Ë¡ CO „Àâ‡æ‘Ë¡¢÷Èπ‡Àπ◊Õ

§à“ physiologic level

Effect ¢Õß vasopressin16

Vasopressin ∑”ß“πºà“πÀ≈“¬ receptors ¥—ß

µ“√“ß∑’Ë 2 °“√„™â vasopressin  “¡“√∂ maintain

cardiac output ‰¥â„°≈â‡§’¬ßÀ√◊Õ‡∑à“°—∫ norepinephrine

µ“√“ß∑’Ë 1 · ¥ßµ—«Õ¬à“ß°≈ÿà¡¢Õß¬“ inotrope, vasopres-

sor ·≈– vasodilator „π°“√√—°…“¿“«– sepsis

·≈– septic shock11

™◊ËÕ¬“
Inotropes

Dobutamine

Dopamine

Epinephrine

Milrinone

Vasopressors

Dopamine

Phynylephrine

Norephrinephrine

Epinephrine

¢π“¥¬“

5-20 µg/kg/min

3-10 µg /kg/min

0.05-0.3 µg /kg/min; potent

inotrope

0.1-0.5 µg /kg/min;

8-20 µg /kg/min

>1 µg /kg/min

>0.01 µg /kg/min; potent

vasopressor

>0.03 µg /kg/min; potent

vasopressor

µ“√“ß∑’Ë 2  · ¥ß™π‘¥·≈–µ”·Àπàß¢Õß receptors ∑’Ë vasopressin ÕÕ°ƒ∑∏‘Ï

Tissues

Smooth muscle cells of blood

vessels, kidney, spleen, vesicle,

testis, platelets, hepatocyte

Renal collecting duct, endothe-

lial cells

Pituitary gland

Uterus, breast, umbillical vein,

aorta, pulmonary artery

Action

Vasoconstriction

Increased pemeabillity

to water

  ACTH secretion

Vasodilation

Receptor

V1 receptor

V2 receptor

V3 receptor

OTRs (oxytocin

receptors)

Effects

Phospholipase C; release of

intracellular calcium

Via G protein,   cAMP

Via G protein,   cAMP

Phospholipase C;  cytosolic

calcium; release of nitric  oxide

ACTH, adrencorticotrophic hormone
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·µà urine output ·≈– creatinine clearance ¥’¢÷Èπ

„π°≈ÿà¡∑’Ë„™â vasopressin ¥â«¬°≈‰°∑’Ë¡’º≈µàÕ microcir-

culation ‚¥¬ norepinephrine ∑”„Àâ afferent glome-

rular À¥µ—«¡“°°«à“ vasopressin ·µà vasopressin

∑”„Àâ efferent glomerular arterioles À¥µ—«¡“°°«à“

∑”„Àâ‡æ‘Ë¡ glomerular perfusion pressure ¡“°°«à“

 àßº≈„Àâ urine output ¡“°°«à“

„πºŸâªÉ«¬ septic shock ™à«ß·√°®–¡’√–¥—∫ vaso-

pressin „π°√–· ‡≈◊Õ¥ Ÿß¢÷Èπ·≈–≈¥≈ß„π√–¥—∫µË”¡“°

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ “‡ÀµÿÕ◊Ëπ∑’Ë∑”„Àâ‡°‘¥ shock ¢÷Èπ

°“√„Àâ vasopressin infusion „πºŸâªÉ«¬ septic shock

 —¡æ—π∏å °—∫°“√≈¥°“√„™â vasopressors µ—«Õ◊ËπÊ

µ“√“ß∑’Ë 3  · ¥ß Major hemodynamic effects ¢Õß Adrenergic receptor activation ®“°¬“„π°≈ÿà¡ catecholamines1

β1

Intropy; chronotropy

Intropy; (minor)

Intropy; chronotropy

Intropy

Intropy

α1

Vasoconstriction;  SVR, PVR

Vasoconstriction;  SVR, PVR

Vasoconstriction;  SVR, PVR
__

See text

Dopamine*

Norepinephrine

Epinephrine †

Isoproterenol

Dobutamine

Amrinone/milrinone

β2

Vasodilation
__

Vasodilation

Vasodilation
__

Non-receptor-mediated inotropy ans vasodilation

D1

Vasodilation (renal)
__

__

__

__

D1 = Dopamine receptor; SVR = systemic vascular resistance; PVR = pulmonary vascular resistance
* Dose related. At low infusion rates, D1 receptor effects predominate; at intermediate rates, β1 and β2 receptor effects predominate; and at

high rates, α  receptor effects predominate
 † Dose related. At low infusion rates, β receptor effects predominate; at high rates, α receptor effects predominate
Adapted from Notterman DA: Pharmacologic support of the failing circulation: an approach for infants and children, Prob Anesth 3:288, 1989.

Receptor

À≈—°°“√„Àâ Hemodynamic support „πºŸâªÉ«¬
Septic shock17

Goals

«—µ∂ÿª√– ß§å¢Õß°“√√—°…“ ‰¥â·°à

1) Maintain airway, oxygenation, and venti-

lation

2) Maintain circulation [defined as normal

perfusion (µ“√“ß∑’Ë 5) and blood pressure]

3) Maintain threshold heart rates

µ—«‡≈¢∑’Ë∂◊Õ«à“‡ªìπ‡ªÑ“À¡“¬¢Õß°“√√—°…“ ‰¥â·°à

1) Capillary refill < 2 «‘π“∑’

2) Normal pulses with no differential between

µ“√“ß∑’Ë 4  · ¥ß°“√ª√–‡¡‘π Vital signs, RR, Leukocyte count ·≈– Systolic blood pressure „πºŸâªÉ«¬ septic shock 18

Bradycardia

<100

<100

<90

NA

NA

NA

Tachycardia

>180

>180

>180

>140

>130

>110

Age Group

0 days to 1 wk

1 wk to 1 mo

1 mo to 1 yr

2-5 yrs

6-12 yrs

13 to <18 yrs

>50

>40

>34

>22

>18

>14

>34

>19.5 or <5

>17.5 or <5

>15.5 or <6

>13.5 or <4.5

>11 or <4.5

 Heart Rate, Beats/Min

<65

<75

<100

<94

<105

<117

Respiratory Rate,

Breaths/Min

Leukocyte Count,

Leukocytes x 10-1/mm

Systolic Blood

Pressuyre, mmHg




