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3. Nosocomial infection in surgical patients

§”®”°—¥§«“¡ (Definition)

°“√μ‘¥‡™◊ÈÕ∑“ß»—≈¬°√√¡ (Surgical infection) À¡“¬∂÷ß °“√μ‘¥‡™◊ÈÕ∑’ËμâÕß‰¥â

√—∫°“√·°â‰¢ À√◊Õ√—°…“¥â«¬°“√ºà“μ—¥ À√◊Õ ‡ªìπ°“√μ‘¥‡™◊ÈÕ∑’Ë‡°‘¥°—∫ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“μ—¥

Systemic inflammatory response syndrome (SIRS) À¡“¬∂÷ß ¿“«–∑’Ë

√à“ß°“¬μÕ∫ πÕßμàÕ°“√Õ—°‡ ∫ À≈“¬√–∫∫ · ¥ßÕÕ°‡ªìπ°“√μÕ∫ πÕß¡“°°«à“À√◊Õ

‡∑à“°—∫ Õß¢âÕ¥—ßμàÕ‰ªπ’È

1. Õÿ≥À¿Ÿ¡‘√à“ß°“¬¡“°°«à“ 38 Õß»“‡´≈‡´’¬  À√◊ÕπâÕ¬°«à“ 36 Õß»“

‡´≈‡ ’́¬ 

2. Õ—μ√“°“√‡μâπ¢ÕßÀ—«„®¡“°°«à“ 90 §√—ÈßμàÕπ“∑’

3. Õ—μ√“°“√À“¬„®¡“°°«à“ 20 §√—ÈßμÕπ“∑’ À√◊Õ§à“ arterial PCO2 πâÕ¬

°«à“ 32 ¡‘≈≈‘‡¡μ√ª√Õ∑

4. ‡¡Á¥‡≈◊Õ¥¢“«¡“°°«à“ 12,000 μàÕ¡‘≈≈‘‡¡μ√ À√◊ÕπâÕ¬°«à“ 4,000 μàÕ
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¡‘≈≈‘‡¡μ√ À√◊Õ band forms ¡“°°«à“√âÕ¬≈– 10 ¢Õß neutrophils

Sepsis §◊Õ ¿“«– SIRS ∑’Ë‡°‘¥®“°°“√μ‘¥‡™◊ÈÕ (infection)

¥—ßπ—Èπ§«“¡·μ°μà“ß¢Õß infection °—∫ sepsis §◊Õ infection ‡ªìπ°“√√—∫‡™◊ÈÕ

‡¢â“ Ÿà√à“ß°“¬ „π¢≥–∑’Ë sepsis §◊Õ°√–∫«π°“√∑’Ë√à“ß°“¬μÕ∫ πÕßμàÕ°“√μ‘¥‡™◊ÈÕ

Severe sepsis §◊Õ sepsis ∑’Ë√ÿπ·√ß®π∑”„Àâ‡°‘¥°“√∑”ß“π¢ÕßÕ«—¬«–μà“ßÊ º‘¥

ª°μ‘ (organ dysfunction) ‡°‘¥¿“«– hypoperfusion À√◊Õ §«“¡¥—π‚≈À‘μμË”‰¥â

Septic shock À¡“¬∂÷ß sepsis ∑’Ë∑”„Àâ‡°‘¥§«“¡¥—π‚≈À‘μμË” ·¡â«à“‰¥â√—∫ “√

πÈ”Õ¬à“ß‡æ’¬ßæÕ·≈â« (adequate fluid resuscitation)

Multiorgan dysfunction syndrome (MODS) §◊Õ °“√∑”ß“π¢ÕßÕ«—¬«–μà“ßÊ

„π√à“ß°“¬·¬à≈ß À√◊Õ≈â¡‡À≈«„πºŸâ∑’Ë‰¥â√—∫§«“¡‡®Á∫ªÉ«¬

Surgical site infection (SSI) §◊Õ °“√μ‘¥‡™◊ÈÕ∑’Ë‡°‘¥¢÷Èπ¿“¬À≈—ß°“√ºà“μ—¥ ®“°

º‘«Àπ—ß®π≈ß‰ª∂÷ß∫√‘‡«≥°“√ºà“μ—¥∑—ÈßÀ¡¥

°“√«‘π‘®©—¬ (Diagnosis)

Õß§åª√–°Õ∫À≈—°¢Õß°“√‡°‘¥°“√μ‘¥‡™◊ÈÕ„πºŸâªÉ«¬ ª√–°Õ∫¥â«¬ 3 Õß§åª√–°Õ∫

μ“√“ß∑’Ë 1

TERM DEFINITION

Infection Identifiable source of microbial insult

SIRS Two or more of following criteria are met:

Temperature 38oC or 36oC

Heart rate 90 bpm

Respiratory rate 20 bpm or PaCO2 32 mmHg or mechanical ventilation

WBC 12,000/μL or 10% band forms

Sepsis Identifiable source of infection + SIRS

Severe sepsis Sepsis + organ dysfunction

Septic shock Sepsis + cardiovascular collapse (require vasopressure support)

PaCO2 = partial pressure of arterial carbon dioxide
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§◊Õ  ÿ¢¿“æ¢ÕßºŸâªÉ«¬‡Õß (host status) ‡™◊ÈÕ°àÕ‚√§ (nature of the pathogen) ·≈–

§«“¡√ÿπ·√ß„π°“√μÕ∫ πÕß∑“ß √’√–«‘∑¬“¢ÕßºŸâªÉ«¬μàÕ°“√μ‘¥‡™◊ÈÕ (intensity of physi-

ologic response to infection) ¥—ßπ—Èπ°“√«‘π‘®©—¬°“√μ‘¥‡™◊ÈÕ®÷ß¡ÿàß‡πâπ‰ª‡æ◊ËÕ°“√

‡ “–À“Õß§åª√–°Õ∫μà“ßÊ ∑’Ë°≈à“«¡“¢â“ßμâπ

°“√´—°ª√–«—μ‘ ·≈–μ√«®√à“ß°“¬ ‡ªìπ‡§√◊ËÕß¡◊Õ ”§—≠„π°“√„Àâ°“√«‘π‘®©—¬°“√

μ‘¥‡™◊ÈÕ √«¡∑—Èß°“√‡≈◊Õ°„™â°“√ àßμ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√ (laboratory and investiga-

tion) ∑’Ë‡À¡“– ¡ ‡ªìπ à«π™à«¬„Àâ°“√«‘π‘®©—¬ ª√–‡¡‘π ·≈–‡≈◊Õ°°“√√—°…“∑’Ë∂Ÿ°μâÕß·°à ºŸâªÉ«¬

ª√–«—μ‘ ·≈–μ√«®√à“ß°“¬ æ∫≈—°…≥–∑’Ë‡¢â“‰¥â°—∫°“√μ‘¥‡™◊ÈÕ ‰¥â·°à ‰¢â À—«„®

‡μâπ‡√Á«º‘¥ª°μ‘ §«“¡¥—π‚≈À‘μμË” ∑’Ëæ∫√à«¡°—∫ ‘Ëßμ√«®æ∫ ”§—≠∑’Ë‡°‘¥®“°°“√Õ—°‡ ∫

(cardinal sign of inflammation) §◊Õ ª«¥ ∫«¡ ·¥ß √âÕπ Õ¬à“ß‰√°Á¥’ ¢âÕ§«√√–«—ß

®“°ª√–«—μ‘·≈–μ√«®√à“ß°“¬¥—ß°≈à“«§◊Õ „π°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’¿“«–¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß

(immunocompromised host) ∑’Ë¡’°“√μÕ∫ πÕßμàÕ°“√μ‘¥‡™◊ÈÕ‰¡à‡À¡◊Õπ§π‰¢âª°μ‘∑—Ë«‰ª

∑”„Àâ ‘Ëß∑’Ë§«√μ√«®æ∫μà“ßÊ ∂Ÿ°∫¥∫—ß ∫‘¥‡∫◊Õπ ·≈–‰¡à™—¥‡®π‰¥â

°“√μ√«®√à“ß°“¬∑’Ë§«√„Àâ§«“¡ π„®‡ªìπæ‘‡»… ‰¥â·°à

1. ·º≈∑—ÈßÀ¡¥ ·≈–∫√‘‡«≥∑’Ëºà“μ—¥

2. ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√√—°…“ ·≈–∫√‘‡«≥º‘«Àπ—ß√Õ∫Ê ∑—ÈßÀ¡¥

3. √–∫∫ “¬√–∫“¬∑—ÈßÀ¡¥ ·≈–≈—°…≥– ª√‘¡“≥¢Õß ‘Ëß∑’ËÕÕ°¡“®“° “¬

√–∫“¬

4. ∫√‘‡«≥∑’Ë§“¥«à“®–‡°‘¥·º≈°¥∑—∫

5. °“√μ√«®∑“ß∑«“√Àπ—°

6. √–∫∫°“√À“¬„® ‚¥¬‡©æ“–ªÕ¥ Õß¢â“ß

7. ∫√‘‡«≥§Õ

8. ∫√‘‡«≥·¢π ¢“∑—Èß Õß¢â“ß

À≈—ß®“°°“√´—°ª√–«—μ‘μ√«®√à“ß°“¬·≈â« §«√ àßμ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√ ‡æ◊ËÕ

™à«¬„Àâ°“√«‘π‘®©—¬∂Ÿ°μâÕß¡“°¢÷Èπ √«¡∑—Èß„™â„π°“√μ‘¥μ“¡º≈°“√√—°…“°“√μ‘¥‡™◊ÈÕ ¢âÕ¡Ÿ≈

∑“ßÀâÕßªØ‘∫—μ‘°“√≥å∑’Ë ”§—≠‰¥â·°à

°“√μ√«®∑“ß™’«‡§¡’ ‡™àπ §à“‡¡Á¥‡≈◊Õ¥¢“«„π‡≈◊Õ¥ ·≈– band forms ∑’Ë “¡“√∂
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∫Õ°‰¥â«à“ºŸâªÉ«¬¡’¿“«– SIRS °“√ àßμ√«® gram stain ·≈–‡æ“–‡™◊ÈÕ (culture) ®“°·º≈

‡≈◊Õ¥ ·≈– ‘Ëß√–∫“¬μà“ßÊ ∑’Ë ß —¬ ´÷Ëß™à«¬∫Õ°«à“‡ªìπ‡™◊ÈÕ™π‘¥„¥ ·≈–®–‡≈◊Õ°„™â¬“

ªØ‘™’«π–Õ–‰√ ª√‘¡“≥‡°√Á¥‡≈◊Õ¥∑’Ë ŸßÀ√◊ÕμË”º‘¥ª°μ‘ √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë Ÿß ·≈–

¿“«–metabolic acidosis ¡—°∫àß∫Õ°«à“¡’°“√μ‘¥‡™◊ÈÕ∑’Ë√ÿπ·√ß §à“ ESR CRP procalcitonin

IL-6 ™à«¬∫àß∫Õ°«à“¡’°“√μ‘¥‡™◊ÈÕ‰¥â

°“√μ√«®¥â«¬¿“æ∂à“¬√—ß ’μà“ßÊ (radiology Imaging studies) ∑”„π√“¬∑’Ë

®”‡ªìπ‡™àπ¿“æ∂à“¬‡ÕÁ°´‡√¬åªÕ¥ (chest X-ray) ‡ªìπ ‘Ëß®”‡ªìπ„πºŸâªÉ«¬∑’Ë ß —¬ ¿“«–

atelectasis À√◊Õ ªÕ¥μ‘¥‡™◊ÈÕ

°“√μ√«®¥â«¬§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß (ultrasonography) ‡ªìπ°“√μ√«®∑’Ë∑”‰¥âßà“¬

‰¡à invasive ·μà¢÷ÈπÕ¬Ÿà°—∫Õ«—¬«–∑’Ë ß —¬ ·≈–§«“¡ “¡“√∂¢ÕßºŸâ∑”‡ªìπÀ≈—° ¡’§«“¡

‡©æ“–‡®“–®ß·μ°μà“ß°—π‰ª ™à«¬¥Ÿ∫√‘‡«≥∑’Ëºà“μ—¥‰¥â«à“¡’Ωï‡°‘¥¢÷ÈπÀ√◊Õ‰¡à Computer to-

mography (CT scan)  “¡“√∂∫Õ°√“¬≈–‡Õ’¬¥‰¥â¥’°«à“‚¥¬‡©æ“–Õ«—¬«–„π™àÕß∑âÕß

·μàμâÕßæ÷ß√–«—ß„πºŸâªÉ«¬∑’Ë¡’¿“«–°“√∑”ß“π¢Õß‰μ∑’Ë∫°æ√àÕß ‡æ√“– “√∑÷∫√—ß ’ (contrast

media) ∑’Ë©’¥√–À«à“ß°“√∑” CT scan ∑”„Àâ‰μºŸâªÉ«¬«“¬‰¥â  ”À√—∫°“√μ√«®®”‡æ“–Õ◊ËπÊ

®–„™â„πÕ«—¬«– À√◊Õ√–∫∫„π√à“ß°“¬∑’Ë ß —¬ ‡ªìπ√“¬Ê ‰ª ‡™àπ MRI, angiogram, Dop-

pler ultrasound, Duplex ultrasound ‡ªìπμâπ

·π«∑“ß°“√√—°…“

°“√√—°…“ºŸâªÉ«¬∑’Ë¡’¿“«– SIRS Sepsis ·≈– Septic shock ¡’√“¬≈–‡Õ’¬¥¡“°

·≈–§àÕπ¢â“ß´—∫´âÕπ „π∑’Ëπ’È®– √ÿª·π«∑“ß°“√√—°…“‡æ◊ËÕ§«“¡‡¢â“„®¥—ßπ’È

¢—ÈπμÕπ°“√√—°…“ºŸâ∑’Ë¡’ mild to moderate sepsis ‰¥â·°à

1. Restore hemostasis À√◊Õ °“√√—°…“øóôπøŸ√–∫∫§«∫§ÿ¡ ¡¥ÿ≈¢Õß√à“ß°“¬

„Àâ‡¢â“ Ÿà¿“«–ª°μ‘

2. Identified and control source of infection À√◊Õ °“√ ◊∫À“ ®ÿ¥ À√◊Õ

Õ«—¬«–∑’Ë‡ªìπ “‡Àμÿ¢Õß°“√μ‘¥‡™◊ÈÕ ·≈–°”®—¥ §«∫§ÿ¡∫√‘‡«≥∑’Ë‡ªìπ “‡Àμÿ¢Õß°“√μ‘¥‡™◊ÈÕ

3. Identified Pathogen À√◊Õ À“‡™◊ÈÕ∑’Ë‡ªìπ “‡Àμÿ‚¥¬ gram stain ·≈– cul-

ture
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4. Give suitable antibiotics À√◊Õ „Àâ¬“ªØ‘™’«π–∑’Ë§√Õ∫§≈ÿ¡ ·≈–‡À¡“– ¡

„π°√≥’∑’ËºŸâªÉ«¬∑’Ë¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß §«√„Àâ¬“ªØ‘™’«π–°àÕπ∑’Ë®–‰¥âº≈‡æ“–‡™◊ÈÕ (empiri-

cal antibiotics) μà“ß®“°„π§πª°μ‘Õ“®√Õ„Àâ‰¥âº≈‡æ“–‡™◊ÈÕ°àÕπ°Á‰¥â

„π°√≥’∑’Ë‰¡à¡’º≈‡æ“–‡™◊ÈÕ °“√‡√‘Ë¡„Àâ¬“ªØ‘™’«π–¡—°®–μâÕßμ—¥ ‘π„®®“°°“√´—°

ª√–«—μ‘ μ√«®√à“ß°“¬ ·≈–§«“¡πà“®–‡ªìπ¢Õß°“√μ‘¥‡™◊ÈÕ„πÕ«—¬«– À√◊Õ∫√‘‡«≥π—ÈπÊ ‡™àπ

°“√μ‘¥‡™◊ÈÕ∑“ß‡¥‘ππÈ”¥’ (cholangitis) μâÕß§√Õ∫§≈ÿ¡‡™◊ÈÕ°≈ÿà¡ gram negative æ«°

E. Coli ‡ªìπ Ceftriaxone ‡ªìπμâπ

°“√√–∫“¬ΩïÀπÕß À√◊Õ ‘Ëß·ª≈°ª≈Õ¡ÕÕ°‡ªìπ°“√·°âªí≠À“∑’Ëμâπ‡Àμÿ∑’Ë¥’ ·≈–

¡’ª√– ‘∑∏‘¿“æ∑’Ë ÿ¥ ·≈–¬—ß “¡“√∂√Ÿâ‡™◊ÈÕ∑’Ë‡ªìπ “‡Àμÿ‰¥â °“√√–∫“¬ÀπÕß À√◊Õ collection

„πªí®®ÿ∫—π„™â°“√∑” percutaneous drainage ¡—°‰¥âº≈¥’  ¬°‡«âπ abscess À√◊Õ

collection ¡’¢π“¥„À≠à À√◊Õ Õ¬Ÿà„πμ”·Àπàß∑’Ë‰¡à “¡“√∂‡®“–ºà“π∑“ßº‘«Àπ—ß‰¥â °“√

ºà“μ—¥√–∫“¬ÀπÕß¬—ß®”‡ªìπμâÕß∑”

°“√√—°…“ºŸâªÉ«¬∑’Ë¡’ Severe sepsis ·≈– septic shock  ‘Ëß∑’ËμâÕß∑”§«∫§Ÿà°—π

‰ª‰¥â·°à

1. Simultaneous resuscitation

2. Identified infectious focus «‘π‘®©—¬ “‡Àμÿ°“√μ‘¥‡™◊ÈÕ

3. Empirical broad-spectrum antibiotics À√◊Õ °“√„Àâ¬“ªØ‘™’«π–

4. Undertake source control if able À√◊Õ °“√√–∫“¬ (drainage)

Surgical site infection (SSI)

°“√μ‘¥‡™◊ÈÕ∑’Ë‡°‘¥¢÷Èπ¿“¬À≈—ßºà“μ—¥‡ªìπ¿“«–·∑√°´âÕπ∑’Ë‡ªìπªí≠À“ ”§—≠

πÕ°®“°®–∑”„ÀâºŸâªÉ«¬μâÕß‰¥â√—∫°“√√—°…“·≈–πÕπ‚√ßæ¬“∫“≈π“π¢÷Èπ  ®“°°“√ ”√«®

„πª√–‡∑» À√—∞Õ‡¡√‘°“ æ∫«à“ºŸâªÉ«¬πÕπ‚√ßæ¬“∫“≈¡“°¢÷ÈπÕ’° 1  —ª¥“ÀåÀ≈—ß°“√ºà“μ—¥

·≈–¬—ß∑”„ÀâºŸâªÉ«¬·≈–√—∞μâÕß‡ ’¬§à“„™â®à“¬„π°“√√—°…“¿“«–¥—ß°≈à“«‡ªìπ®”π«π¡“° ¡’

À≈—°∞“π«à“‡¡◊ËÕ‡°‘¥ SSI ¢÷Èπ μâÕß‡ ’¬§à“„™â®à“¬¡“°¢÷Èπ 2 ‡∑à“μàÕºŸâªÉ«¬Àπ÷Ëß§π„π°“√

®—¥°“√ªí≠À“Õ—μ√“°“√‡ ’¬™’«‘μ‡æ‘Ë¡¢÷Èπ 2-11 ‡∑à“ ªí®®ÿ∫—πÕÿ∫—μ‘°“√≥å°“√‡°‘¥ SSI ≈¥≈ß

·μà°Á¬—ß∂◊Õ‡ªìπªí≠À“∑’Ë ”§—≠ ‡æ√“–°“√√—°…“∑’Ë„™â¬“ªØ‘™’«π–∑’Ë¡“°¢÷Èπ ·≈–„™âÕ¬à“ß‰¡à
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√–¡—¥√–«—ß∑”„Àâ‡°‘¥º≈‡ ’¬μ“¡¡“¡“°¡“¬ ‡™àπ ªí≠À“‡™◊ÈÕ‚√§¥◊ÈÕ¬“ ·≈–§à“„™â®à“¬∑’Ë Ÿß

®“°°“√„™â¬“Õ¬à“ß‰¡à∂Ÿ°μâÕß ‡ªìπμâπ

·π«∑“ß°“√«‘π‘®©—¬ SSI

¡’ºŸâæ¬“¬“¡√«∫√«¡·π«∑“ß°“√«‘π‘®©—¬ SSI ‰«âÀ≈“¬·∫∫ ·π«∑“ß∑’Ëπ”¡“„™â

Õ¬à“ß°«â“ß¢«“ß§◊Õ ·π«∑“ß°“√«‘π‘®©—¬¢Õß The Centers for Disease Control and

Prevention (CDC)

Criteria for defining an SSI

Incisional SSI

Superficial: Infection involves skin or subcutaneous tissue of the

incision and at least one of the following:

1. Purulent drainage, with or without laboratory confirmation,

from the superficial incision

2. Organism isolated from aseptically obtained culture from the

superficial incision

3. At least one of the following signs and symptoms, pain, local-

ized swelling, erythema, or heat and superficial incision is deliberately opened

by surgeon (not applicable if culture-negative infection)

4. Diagnosis of superficial incisional SSI by the surgeon

Deep: Infection involve deep soft tissue (eg, facial and muscle layer)

of the incision and at least one of the following:

1. Purulent drainage from the deep incision, exclude organ/space

2. A deep incision that spontaneously dehisces or is deliberately

by a surgeon when a patient has one or more of the following signs and

symptoms, fever (>38oC), localized pain, unless site is culture-negative

3. An abscess or other evidence of infection is found on direct

examination, during repeat surgery, or by histopathologic or radiological
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examination

4. Diagnosis of deep incisional SSI by the surgeon

Organ/space SSI:

Infection involves any part of the anatomy (eg, organs or organ spaces)

which was opened or manipulated during an operation and at least one of

the following:

1. Purulent drainage from a drain that is placed through the stab

wound into the organ/space

2. Organisms isolated from an aseptically obtained culture from

the organ/space

3. An abscess or other evidence of infection involving organ/

space, which is found from examination (physical, histopathologic, radiologi-

cal) or during repeat surgery

4. Diagnosis of organ/space SSI by the surgeon

®–‡ÀÁπ‰¥â«à“„π∑ÿ° classification °“√μ‘¥‡™◊ÈÕ∑’Ë®—¥‡ªìπ SSI π—Èπ ®–μâÕß‡°‘¥¿“¬„π

30 «—πÀ≈—ß®“°¡’°“√ºà“μ—¥ ∑’Ë‰¡à¡’°“√„ à ‘Ëßª≈Ÿ°Ωíß (implant) ¿“¬„π 1 ªï ·μà∂â“¡’ ‘Ëß

ª≈Ÿ°Ωíß∑’Ë‡°’Ë¬«¢âÕß°—∫·º≈ ·≈–¡’°“√μ‘¥‡™◊ÈÕ „Àâ∂◊Õ«à“‡ªìπ SSI ‰¥â∑—π∑’

√Ÿª∑’Ë 1 °“√·∫àß√–¥—∫§«“¡≈÷°¢Õß°“√‡°‘¥ SSI
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æ¬“∏‘°”‡π‘¥ (Pathogenesis of Infection)

°√–∫«π¢Õß°“√μ‘¥‡™◊ÈÕ¡’§«“¡‡°’Ë¬«¢âÕß°—πÀ≈“¬√–∫∫ ·μà√–∫∫À≈—°∑’ËμâÕß

∑√“∫§◊Õ 1. Microbial characteristic (‡™àπ degree of contamination virulent of

pathogen) 2. Patient characteristic (‡™àπ immune status) ·≈– 3. Surgical char-

acteristic (‡™àπ amount of damage to tissues)

Endogenous Contamination ™à«ß‡«≈“∑’Ë‡°‘¥ SSI §◊Õ™à«ß∑’Ë¡’°“√‡°‘¥∫“¥·º≈

·≈–μàÕ‡π◊ËÕß‰ª®π°«à“·º≈π—Èπ®–∂Ÿ°ªî¥ ‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë∑”„Àâ‡°‘¥ SSI π—Èπ  à«π„À≠à

Õ“»—¬Õ¬Ÿà∑’Ëº‘«Àπ—ß skin appendage μàÕ¡‰¢¡—π √Ÿ¢ÿ¡¢π ‰¥â·°à ‡™◊ÈÕ°≈ÿà¡ gram-positive

cocci ∑’Ëª√–®”∂‘ËπÕ¬Ÿà°—∫ºŸâªÉ«¬π—Ëπ‡Õß¡’‡æ’¬ß à«ππâÕ¬‡∑à“π—Èπ∑’Ë®–¡“®“° à«πÕ◊Ëπ¢Õß√à“ß°“¬

∑’ËÀà“ß‰°≈®“°·º≈ ¥—ßπ—Èπ„πªí®®ÿ∫—π°“√∑”§«“¡ –Õ“¥º‘«Àπ—ß·∫∫ antiseptic technique

„π™à«ß°àÕπ ·≈–√–À«à“ß°“√ºà“μ—¥®÷ß™à«¬≈¥°“√‡°‘¥ SSI ‰¥â

Exogenous Contamination ‡™àπ ‡™◊ÈÕ∑’Ëμ—«ºŸâ∑”°“√ºà“μ—¥  ‘Ëß·«¥≈âÕ¡¿“¬„π

ÀâÕßºà“μ—¥ À√◊Õ‡§√◊ËÕß¡◊Õºà“μ—¥ ‡ªìπμâπ ‚¥¬‡™◊ÈÕ à«π„À≠àπ—Èπ‰¥â·°à S. aureus  ·μàÕ¬à“ß‰√°Á¥’

°“√μ‘¥‡™◊ÈÕ SSI ®“° Exogenous cause ‡®Õ‰¥â‰¡à∫àÕ¬π—° ·≈–¡—°‰¡à„™à¿“«–∑’Ë‡°‘¥‰¥â

μ“¡ª°μ‘

Burden of Inoculation ª√‘¡“≥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬‡ªìπªí®®—¬‡ ’Ë¬ßÕ¬à“ßÀπ÷Ëß

·º≈∑’Ëªπ‡ªóôÕπ¥â«¬ª√‘¡“≥‡™◊ÈÕ∑’Ë¡“°«à“ 105 microorganism ¡’‚Õ°“ ∑’Ë®–‡°‘¥ SSI ¡“°

°«à“ª°μ‘ ¥—ßπ—Èπ«— ¥ÿ Õÿª°√≥å‡¬Á∫·º≈∑’Ë™à«¬≈¥ª√‘¡“≥‡™◊ÈÕ À√◊Õ∑’Ë¡’ª√‘¡“≥‡™◊ÈÕ‡°“–Õ¬ŸàπâÕ¬

‡™àπ suture material ∫“ß™π‘¥ À√◊Õ prosthesis graft ∫“ß™π‘¥ ®÷ß‡ªìπ∑’Ëπ‘¬¡„™â¡“°°«à“

Pathogen Virulence ‡™◊ÈÕ·∫§∑’‡√’¬°≈ÿà¡ gram-positive ‰¥â·°à S. aureus

coagulase-negative staphylococcus ·≈– Enterococcus faecalis  “¡“√∂ √â“ß

 “√∫πº‘«‡´≈≈å‡æ◊ËÕ™à«¬¬÷¥‡°“–°—∫ §Õ≈≈“‡®π fibrin fibronectin ·≈– extracellular

matrix proteins Õ◊ËπÊ ‰¥â¥’°«à“·≈–·∫§∑’‡√’¬∫“ßª√–‡¿∑¬—ß “¡“√∂ √â“ß “√ glycocalyx-

rich biofilm ‡æ◊ËÕª°ªÑÕßμπ‡Õß®“°√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬¡πÿ…¬å‰¥âÕ’°¥â«¬

ªí®®—¬‡ ’Ë¬ß¢Õß SSI (Risk factors)

·∫àß‡ªìπ patient-related (preoperative) procedure-related (perioperative)

·≈– postoperative categories ¥—ß· ¥ß„πμ“√“ß∑’Ë 2
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μ“√“ß∑’Ë 2 ªí®®—¬‡ ’Ë¬ß¢Õß°“√‡°‘¥ SSI

Risk factors for SSI and current recommendations to decrease the risk of SSI

Risk Recommendations

Intrinsic, patient-related (preoperative)

Age No formal recommendation, relationship to increased risk of

SSI may be secondary to comorbidities or immunosenescence

Glucose control Control serum blood glucose levels

Diabetes mellitus

Obesity Increase dosing of perioperative antimicrobial agent for mor-

bidly obese patients

Smoking cessation Encourage smoking cessation within 30 d of procedure

Immunosuppressive No formal recommendation; in general, avoid immunosup-

medications pressive medications in the perioperative period if possible

Nutrition Do not delay surgery to enhance nutritional support

Remote sites of infection Identify and treat all remote infections before elective proce-

dures

Preoperative hospitalization Keep preoperative stay as short as possible

Extrinsic, procedure-related (Perioperative)

Preparation of the patient

Hair Removal Do not remove unless presence of hair interferes with the

operation; if hair removal is necessary, remove by clipping

and do not shave immediately before surgery

Skin preparation Wash and clean skin around incision site, using approved

surgical preparations

Chorhexidine nasal and No formal recommendation in most recent guidelines133;

oropharyngeal rinse Recent postoperative nosocomial infections

Surgical scrub (surgeonûs Use appropriate antiseptic agent to perform 2-5 min preop-

hands and forearms) erative surgical scrub

Incision site Use appropriate antiseptic agent

Antimicrobial prophylaxis Administer only when indicated
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Timing Administer within 1 hr of incision to maximize tissue con-

centration

Choice Select appropriate agents based on surgical procedure, most

common pathogens causing SSI for a specific procedure,

and published recommendations

Duration of therapy Stop agent within 24 hr after the procedure

Surgeon skill/technique Handle tissue carefully and eradicate dead space

Incision time No formal recommendation in most recent guidelines mini-

mize as much as possible

Maintain oxygenation with No formal recommendation in most recent guidelines; RCTs

supplemental O2 have reported conflicting results in colorectal procedures

Maintain normothemia Avoid hypothermia in surgical patients whenever possible by

actively warming the patient to>36˚C or more particularly in

colorectal surgery

OR characteristics

Ventilation Follow the American Institute of Architectsû recommendation

Traffic Minimize OR traffic

Environmental surfaces Use an Epa-approved hospital disinfectant to clean visibly

soiled or contaminated surfaces and equipment

μ“√“ß∑’Ë 2(μàÕ) ªí®®—¬‡ ’Ë¬ß¢Õß°“√‡°‘¥ SSI

§”·π–π”·π«∑“ß°“√§«∫§ÿ¡ ªÑÕß°—π°“√‡°‘¥ SSI ≈à“ ÿ¥

1. Reduction in contamination (asepsis) operating room environ-

ment ‚¥¬°“√®—¥°“√ ‘Ëß·«¥≈âÕ¡¿“¬„πÀâÕßºà“μ—¥Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ μ“¡§”·π–π”¢Õß

CDC ∑—Èß√–∫∫°“√®—¥°“√Õ“°“» (air handling) °“√∑”§«“¡ –Õ“¥ÀâÕßºà“μ—¥ (clean-

ing of environmental surfaces) ‡∑§π‘§°“√ª√“»®“°‡™◊ÈÕ (sterilization techniques)

°“√ªØ‘∫—μ‘μ—«¢Õß∑’¡ºà“μ—¥ (activities of surgical team members) °“√·μàß°“¬∑’Ë

‡À¡“– ¡·≈–ª√“»®“°‡™◊ÈÕ (surgical attire, drapes, and asepsis) ‡™àπ °“√ «¡‡ ◊ÈÕ
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°“«πå°—ππÈ” °“√ «¡∂ÿß¡◊Õ Õß™—Èπ ‡ªìπμâπ

2. Preoperative bathing with antiseptic agent °“√Õ“∫πÈ” À√◊ÕøÕ°

∫√‘‡«≥∑’Ë∑”°“√ºà“μ—¥¥â«¬ chlorhexidine °àÕπ∑”°“√ºà“μ—¥ 2-3 ™—Ë«‚¡ß ·≈–§◊π°àÕπ∑”

ºà“μ—¥

3. Hair removal §«√„™â°“√μ—¥À√◊Õ‡≈Á¡ÕÕ°¥â«¬ clipper ¥’°«à“°“√‚°π¥â«¬

¡’¥ ·≈–§«√∑”°àÕπ‡√‘Ë¡ºà“μ—¥

4. Skin decontamination °“√„™â alcohol √à«¡°—∫ chlorhexidine ‡™Á¥

∑”§«“¡ –Õ“¥ „π à«π¢Õß∫√‘‡«≥º‘«Àπ—ßºŸâªÉ«¬∑’Ëºà“μ—¥ √«¡∑—Èß¡◊Õ¢Õß∑’¡ºà“μ—¥ ™à«¬

≈¥ª√‘¡“≥‡™◊ÈÕ‚√§‰¥â

5. Incise drapes ∂â“‡ªìπ‰ª‰¥â§«√„™â«— ¥ÿÕÿª°√≥å°—ππÈ” À√◊Õ Õÿª°√≥å anti-

microbial incise drape ªÑÕß°—π∫√‘‡«≥∑’Ë∑”°“√ºà“μ—¥

6. Reduction in consequences of contamination (antisepsis) suture

§«√„™â«— ¥ÿÕÿª°√≥å‡¬Á∫·º≈∑’Ë∑πμàÕ°“√μ‘¥‡™◊ÈÕ ·≈–≈¥°“√‡°‘¥ dead space ®“°°“√

‡¬Á∫·º≈

7. Tissue damage and foreign bodies æ¬“¬“¡®—∫‡π◊ÈÕ‡¬◊ËÕ¢ÕßºŸâªÉ«¬¥â«¬

§«“¡πÿà¡π«≈ À≈’°‡≈’Ë¬ß°“√„™â®’È§«“¡√âÕπ¡“°®π‡°‘π‰ª ·≈–æ¬“¬“¡ ‡Õ“‡π◊ÈÕμ“¬ÕÕ°

®“°ºŸâªÉ«¬ „ÀâÀ¡¥

8. Drains ∂â“®”‡ªìπμâÕß«“ß “¬√–∫“¬ ‰¡à§«√„Àâ “¬√–∫“¬ÕÕ°¡“®“°∫√‘‡«≥

·º≈ºà“μ—¥

9. Prophylactic topical antimicrobials ¡’°“√„™â topical antibiotics ‡™àπ

0.1% kanamycin ©’¥≈â“ß¥â«¬·º≈ √–À«à“ßºà“μ—¥ ·≈–°àÕπªî¥·º≈¥â«¬ pressure irri-

gation À≈“¬§√—Èß ª√“°Ø«à“‰¥âº≈¥’ „πºŸâªÉ«¬∑ÿ°√“¬Õ“®‰¡à®”‡ªìπ ‡æ’¬ß·§àæ¬“¬“¡π”

blood clot À√◊Õ‡Õ“‰¢¡—π ‡π◊ÈÕμ“¬ ÕÕ°®“°·º≈°Á‡æ’¬ßæÕ „πºŸâªÉ«¬∑’Ë¡’ subcutaneous

fat Àπ“ 3 π‘È«¢÷Èπ‰ª æ‘®“√≥“„™â¬“ªØ‘™’«π–©’¥ºà“π “¬ infusion „Àâ¬“ºà“π·º≈ºà“μ—¥

À≈—ß®“°‡¬Á∫ªî¥·º≈‡√’¬∫√âÕ¬·≈â« ·≈–‡Õ“ “√πÈ”∑’Ë§â“ßÕ¬Ÿà„π·º≈ÕÕ° ¥â«¬°“√„ à “¬√–∫“¬

(closed suction drainage) ‰«â∑’Ë·º≈

10. Systemic prophylactic antibiotics §«√„Àâμ“¡ guideline „π∑ÿ°°“√
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ºà“μ—¥∑’Ëæ∫Õÿ∫—μ‘°“√≥å°“√‡°‘¥ SSI ∑’Ë Ÿß‡°‘π 0.5% À√◊Õ„π√“¬∑’Ë¡’°“√„™â implants

a. Timingof administration ¡’°“√»÷°…“∂÷ß√–¬–‡«≈“∑’Ë§«√‡√‘Ë¡„Àâ¬“

ªØ‘™’«π– ·°àºŸâªÉ«¬À≈“¬°“√»÷°…“æ∫«à“¡’ çgolden periodé ·μ°μà“ß°—π‰ª „π ·μà≈–

°“√ºà“μ—¥ μ—Èß·μà‰¡à‡°‘π 2 ™—Ë«‚¡ß°àÕπ°“√≈ß¡’¥ºà“μ—¥ ®π∂÷ß 1 π“∑’ ‡∑à“∑’Ë¡’¢âÕ¡Ÿ≈ √ÿª„π

ªí®®ÿ∫—π æ∫«à“°“√„Àâ¬“ªØ‘™’«π–„π™à«ß°àÕπ°“√ºà“μ—¥ 30-60 π“∑’ ™à«¬≈¥°“√‡°‘¥ SSI

‰¥â¡“°

b. Renal function ¬“ªØ‘™’«π– à«π„À≠à¢—∫ÕÕ°∑“ß‰μ ¥—ßπ—Èπ§à“°“√

∑”ß“π¢Õß‰μ®÷ß àßº≈μàÕ§à“ half-life ¢Õß¬“‚¥¬μ√ß ¬°‡«âπ¬“∫“ß™π‘¥ ‡™àπ clindamycin

metronidazole ‡ªìπμâπ ·≈–§«√‡æ‘Ë¡§«“¡√–¡—¥√–«—ß°“√„Àâ¬“„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«– hy-

potension ∑’Ë∑”„Àâ‰μ∑”ß“π≈¥≈ß

c. Weight ºŸâªÉ«¬∑’ËπÈ”Àπ—°¡“°°«à“ª°μ‘ μâÕß„Àâ¢π“¥¬“∑’Ë Ÿß¢÷Èπ ‡æ◊ËÕ§ß

ª√‘¡“≥¬“∑’Ë‡¢â“ Ÿà‡π◊ÈÕ‡¬◊ËÕ À√◊Õ effective tissue levels ∑’Ë‡À¡“– ¡

d. Half-life °“√ºà“μ—¥∑’Ë„™â‡«≈“π“πμâÕß§”π÷ß∂÷ß ™π‘¥·≈–ª√‘¡“≥¢Õß¬“

ªØ‘™’«π–∑’Ë„™â¥â«¬ ‡æ◊ËÕæ¬“¬“¡§ß√–¥—∫¢Õß¬“„ÀâÕ¬Ÿà„π therapeutic level

e. Selection of drugs ¡’§”·π–π”®“°À≈“¬ ∂“∫—π ·≈–À≈“¬ª√–‡∑»

°“√‡≈◊Õ°„™â∑’Ë¥’§«√‡À¡“– ¡°—∫™π‘¥¢Õß°“√ºà“μ—¥ Õ«—¬«– ºŸâªÉ«¬ ·≈–‡™◊ÈÕ∑’Ëæ∫‰¥â∫àÕ¬

„π∑’Ë∑’Ë∑”°“√ºà“μ—¥π—Èπ „π∑’Ëπ’È¢Õ¬°μ—«Õ¬à“ß¢Õß CDC ¥—ß∑’Ë‰¥â· ¥ß‰«â„πμ“√“ß∑’Ë 3

f. Redosing °“√ºà“μ—¥∑’Ë„™â√–¬–‡«≈“π“π‡°‘π°«à“§à“ half-life ¢Õß¬“

ªØ‘™’«π–π—Èπ §«√„Àâ¬“‡æ‘Ë¡‡μ‘¡ ¥—ß∑’Ë· ¥ß‰«â„πμ“√“ß∑’Ë 4 ·≈– 5

11. Improvement of host defense influence of body temperature §«√

æ¬“¬“¡√—°…“ core temperature ‰«â∑’Ë 36oC À√◊Õ¡“°°«à“ „π√–À«à“ß°“√ºà“μ—¥

12. Effect of oxygen therapy „Àâª√‘¡“≥ÕÕ°´‘‡®π∑’Ë‡æ’¬ßæÕ ‡æ◊ËÕ§ß§à“§«“¡

‡¢â¡¢âπ¢Õß subcutaneous oxygen concentrations ∑’Ë 100 mmHg ·≈– pulse

oxygen §«√¡’§à“μ—Èß·μà 96% ¢÷Èπ‰ª

13. Glucose control ºŸâªÉ«¬‡∫“À«“π§«√‰¥â√—∫°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈Õ¬à“ß

‡§√àß§√—¥ √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥‰¡à§«√‡°‘π 180 mg/dL ∑—Èß„π™à«ß°àÕπºà“μ—¥ √–À«à“ßºà“μ—¥

·≈–À≈—ßºà“μ—¥Õ’° 2-3 «—π
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μ“√“ß∑’Ë 3 Antibiotics prophylaxis „π°“√ºà“μ—¥μà“ßÊ

Nature of Common Recommended Adult dosage
operation pathogens antimicrobial agents before surgery

Cardiac (prosthetic S. aureus, Cefazolin 1-2 g IV every 8 h
valve, colonary bypass, coagulase-negative or Cefuroxime 1.5 g IV every 12 h
open heart surgery) staphylococci or Vancomycin 15 mg/kg IV every 12 h
Thoracic (noncardiac) S. aureus, Cefazolin 1-2 g IV every 8 h

coagulase-negative or Cefuroxime 1.5 g IV every 12 h
staphylococci, enteric or Vancomycin 15 mg/kg IV every 12 h
gram- negative bacilli

Gastrointestinal
Esophageal, Enteric gram-negative High-risk patients only
gastroduodenal bacilli, gram-positive cocci Cefazolin 1-2 g IV every 8 h
Biliary tract Enteric gram-negative High-risk patients only 1-2 g IV every 8 h

bacilli, enterococci, Cefazolin
clostridium

Colorectal Enteric gram-negative Oral NA
bacilli, enterococci, Neomycin sulfate
anaerobes plus Erythromycin base

or plus Metronidazole
Parenteral
Cefoxitin or cefotetan 1-2 g IV
or Cefazolin 1-2 g IV
plus Metronidazole 0.5 g IV
or Ampicillin-sulbactam 3 g IV

Appendectomy, Enteric gram-negative Cefoxitin or cefotetan
nonperforated bacilli, enterococci, or Cefazolin 1-2 g IV

anaerobes plus Metronidazole 1-2 g IV
or Ampicillin-sulbactam 0.5 g IV

3 g IV

Genitourinary Enteric gram-negative High-risk patients only
Cystoscopy alone bacilli, enterococci Ciprofloxacin

or Trimethoprim- 500 mg orally or 400 mg
sulfamethoxazole IV

Cystoscopy with Ciprofloxacin 1 DS tablet
manipulation or 500 mg orally or 400 mg
upper tract IV
instrumentation
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Open or laparoscopic Cefazolin 1-2 g IV
surgery

Gynecologic and obstetric Gram-negative bacilli, Cefoxitin, or cefotetan, or
Vaginal, abdominal, or enterococci, group B cefazolin 1-2 g IV
laparoscopic hysterectomy streptococci, anaerobes or Ampicillin-sulbactam 3 g IV

Cesarean section Same as for hysterectomy
Abortion Same as for hysterectomy Cefazolin 1-2 g IV

Doxycycline 300 mg orally

Head and neck S. aureus, oropharyngeal Clindamycin 600-900 mg IV
Incision through oral or anaerobes, enteric gram- or Cefazolin 1-2 g IV
pharyngeal mucosa negative bacilli plus Metronidazole 0.5 g IV

Neurosurgical S. aureus, coagulase- Cefazolin
Craniotomy/spine negative staphylococci or Vancomycin 1-2 g IV
Cerebrospinal fluid 15 mg/kg IV
shunting

Ophthalmic S. aureus, coagulase- Gentamicin, tobramycin, Multiple drops topically
negative staphylococci ciprofloxacin, ofloxacin, over 2 to 24 h
streptococci, enteric gatifloxacin, levofloxacin,
gram-negative bacilli, moxifloxacinorNeomycin-
Pseudomonas species gramicidin-polymyxin B

Cefazolin 100 mg subconjunctivally

Orthopedic S. aureus, coagulase- Cefazolin 1-2 g IV every 8 h for 24 h
Total joint replacement negative staphylococci or Cefuroxime 1.5 g IV every 12 h
Implantation of internal or Vancomycin 15 mg/kg IV every 12h
fixation device for 2 dose

Vascular
Arterial surgery involving S. aureus, coagulase- Cefazolin 1-2 g IV every 8 h for 24 h
a prosthesis, the negativestaphylococci, or Vancomycin 15 mg/kg IV every 12h
abdominal aorta, or enteric gram-negative for 2 dose
a groin incision bacilli
Lower extremity S. aureus, coagulase- Cefazolin 1-2 g IV every 8 h for 24 h
amputation due to negative staphylococci, or Vancomycin 1 g IV (or 15 mg/kg)
ischemia enteric gram-negative

bacilli, clostridium

μ“√“ß∑’Ë 3(μàÕ) Antibiotics prophylaxis „π°“√ºà“μ—¥μà“ßÊ

Nature of Common Recommended Adult dosage
operation pathogens antimicrobial agents before surgery
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μ“√“ß∑’Ë 4 μ—«Õ¬à“ßª√‘¡“≥¬“ªØ‘™’«π–∑’Ë„Àâ„πºŸâªÉ«¬°àÕπ°“√ºà“μ—¥§”π«≥μ“¡πÈ”Àπ—°

≤80 kg 81-160 kg >160 kg

(≤176 Lbs) (177-352 Ibs) (>352 Ibs)

Cefazolin 1 gram 2 gram 3 gram

Cefuroxime 1.5 gram 3 gram 3 gram

Ciprofloxacin 400 mg 600 mg 800 mg
Clindamycin 600 mg 900 mg 1,200 mg

Gentamicin* 4 mg/kg 4 mg/kg (max 420 mg) 540 mg

Metronidazole 500 mg 1,000 mg 1,500 mg

Vancomycint 20 mg/kg 20 mg/kg (max 2,500 mg) 3,000 mg

*Round to nearest 20 mg.
†Round to nearest 250 mg.

μ“√“ß∑’Ë 5 μ—«Õ¬à“ß√–¬–‡«≈“¢Õß°“√„Àâ¬“ªØ‘™’«π–‡æ‘Ë¡‡μ‘¡„π°“√ prophylaxis

Antibiotic CrCI> 50 CrCI 20-50 CrCI<20

mL/min mL/min mL/min

Cefazolin 3-4 8 16

Cefuroxime 3 6 12

Ciprofloxacin 8 12 None
Ampicillin/sulbactam (Unasyn) 3 6 12

Clindamycin 6 6 6

Gentamicin 5 Call Pharmacy None
Metronidazole (Flagyl) 8 8 8

Vancomycin 8 16 None

14. Transfusion and fluid management §«√„Àâª√‘¡“≥∑’Ë‡À¡“– ¡ ‰¡à¡“°

‡°‘π‰ª „Àâ‡æ◊ËÕ·°â‰¢¿“«– hypovolemic shock ‡∑à“π—Èπ

15. Smoking ºŸâªÉ«¬§«√ß¥ Ÿ∫∫ÿÀ√’ËÕ¬à“ßπâÕ¬ 4  —ª¥“Àå°àÕπ°“√ºà“μ—¥

16. Delayed primary closure ¡’ª√–‚¬™πå„π·º≈∑’Ë‡ªìπ contamination

wound ·≈– dirty wound ™à«¬„Àâ phagocyte ∑”ß“π‰¥â¥’¢÷Èπ ‚¥¬‡©æ“–«—π∑’Ë 5-6
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À≈—ß°“√ºà“μ—¥

Necrotizing soft tissue infection (NSTI)

À¡“¬∂÷ß °“√μ‘¥‡™◊ÈÕ∑’Ë¡’‡πà“À√◊Õ ‡π◊ÈÕμ“¬ ‡°‘¥¢÷Èπ„π‡π◊ÈÕ‡¬◊ËÕ¢Õß√à“ß°“¬μ—Èß·μà™—Èπ

superficial dermis ·≈– subcutaneous tissue ®π∂÷ß™—Èπ deeper fascia ·≈–muscle

¡—°„™â§”«à“ necrotizing fasciitis ·¡â«à“Õÿ∫—μ‘°“√≥å°“√‡°‘¥®–‰¡à∫àÕ¬ ·μà‡¡◊ËÕ‡°‘¥·≈â«¡’

§«“¡√ÿπ·√ß¡“° ¡’Õ—μ√“°“√‡°‘¥°“√æ‘°“√·≈–‡ ’¬™’«‘μ Ÿß ‡ªìπ∑’Ë∑√“∫°—π¥’«à“‡¡◊ËÕ«‘π‘®©—¬

«à“¡’ NSTI ‡°‘¥¢÷Èπ·≈â« °“√√—°…“¥â«¬°“√ºà“μ—¥√–∫“¬ À√◊Õ°”®—¥‡π◊ÈÕμ“¬ÕÕ°„ÀâÀ¡¥

‡ªìπ°“√√—°…“∑’Ë®”‡ªìπ∑’Ë ÿ¥ √à«¡°—∫°“√„Àâ¬“ªØ‘™’«π–∑’Ë‡À¡“– ¡ ∑”„ÀâºŸâªÉ«¬À“¬®“°‚√§

‰¥â ¡’ºŸâ∑”°“√»÷°…“·≈–æ¬“¬“¡·∫àß™π‘¥¢Õß NSTI ‰«âÀ≈“¬°“√»÷°…“  à«π„À≠à®–„™â

™π‘¥¢Õß‡™◊ÈÕ À√◊Õ ®ÿ≈™’««‘∑¬“¡“„™â·∫àß‡æ◊ËÕª√–‚¬™πå„π°“√√—°…“¥—ßπ’È

Type I polymicrobial æ∫‰¥â 55-75% ¢Õß NSTI ∑—ÈßÀ¡¥ æ∫«à“„π°“√

‡æ“–‡™◊ÈÕ®–æ∫ ‡™◊ÈÕ∑—Èß gram-positive gram-negative and anaerobic bacteria¡—°

æ∫°“√μ‘¥‡™◊ÈÕ∑’Ë perineum À√◊Õμ“¡√à“ß°“¬ ·≈–¡—°‡°‘¥„π°≈ÿà¡§π‰¢â∑’Ë¡’¿“«–

¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß

Type II monomicrobial μ‘¥‡™◊ÈÕ Group A Streptococcus (GAS) ‡æ’¬ß

√Ÿª∑’Ë 2 √–¥—∫¢Õß°“√‡°‘¥°“√μ‘¥‡™◊ÈÕμ—Èß·μàº‘«Àπ—ß®π∂÷ß™—Èπ°≈â“¡‡π◊ÈÕ∑’Ë —¡æ—π∏å°—∫‚√§
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™π‘¥‡¥’¬« À√◊Õ∫“ß§√—ÈßÕ“®‡°’Ë¬«¢âÕß°—∫‡™◊ÈÕ Staphylococcus aureus °Á‰¥â °“√μ‘¥‡™◊ÈÕ

™π‘¥π’Èæ∫‰¥âπâÕ¬°«à“™π‘¥·√° ·μàÕ“®∑”„Àâ‡°‘¥¿“«– Toxic shock syndrome ‰¥â ´÷Ëß

‡ªìπ∏√√¡™“μ‘¢Õß GAS ∑’Ë¡’æƒμ‘°√√¡°â“«√â“« μ”·Àπàß∑’Ëμ‘¥‡™◊ÈÕ¡—°‡°‘¥μ“¡·¢π¢“

ºŸâªÉ«¬¡—°¡’Õ“¬ÿπâÕ¬·≈–·¢Áß·√ß°«à“„π type I

Type III ‡™◊ÈÕ∑’Ë‡ªìπ “‡Àμÿ§◊Õ Clostridium spp. ·≈–‡™◊ÈÕ∑’Ëæ∫‰¥â∫àÕ¬„π°≈ÿà¡

π’È§◊Õ C. perfringens ́ ÷Ëß‡ªìπ‡™◊ÈÕ°≈ÿà¡ gram-positive anaerobic spore-forming bac-

teria ´÷Ëß®–º≈‘μ “√∑’Ë‡√’¬°«à“ alpha-toxin A ·≈– phospholipase C  àßº≈„Àâ‡°‘¥

clostridial myonecrosis À√◊Õ gas gangrene μ“¡¡“πÕ°®“°π’È¬—ß àßº≈√ÿπ·√ß

∑”„Àâ‡°‘¥¿“«– cardiovascular collapse ‰¥â ªí®®ÿ∫—π‡™◊ÈÕ°≈ÿà¡π’Èæ∫‰¥â≈¥≈ß‡π◊ËÕß®“°

°“√ “∏“√≥ ÿ¢∑’Ë¥’¢÷Èπ ·μàμâÕßπ÷°∂÷ß‡™◊ÈÕ°≈ÿà¡π’È‡ ¡Õ „πºŸâªÉ«¬∑’ËÕ“°“√·¬à≈ßÕ¬à“ß√«¥‡√Á«

°“√«‘π‘®©—¬ πÕ°®“°´—°ª√–«—μ‘ μ√«®√à“ß°“¬æ∫«à“°“√Õ—°‡ ∫μ‘¥‡™◊ÈÕ¢Õß‡π◊ÈÕ‡¬◊ËÕ

·≈â« μâÕß·¬°¿“«– NSTI ®“° cellulitis „Àâ‰¥â ª√–«—μ‘∑’Ë ”§—≠§◊ÕºŸâªÉ«¬®–¡’Õ“°“√ª«¥

¡“°°«à“√Õ¬‚√§∑’Ë‡ÀÁπ Õ“®§≈”æ∫ crepitus Õ“®‡ÀÁπ bleb ¢÷Èπ∫√‘‡«≥º‘«Àπ—ß‡ªìπμâπ

πÕ°®“°π’È  —≠≠“≥™’æ¢ÕßºŸâªÉ«¬¬—ß∫àß∫Õ°«à“ºŸâªÉ«¬¡’¿“«– NSTI ∑’Ë√ÿπ·√ß°«à“ celluli-

tis

Wong ·≈–§≥– ∑”°“√»÷°…“·≈– √â“ß‡§√◊ËÕß¡◊Õ‡æ◊ËÕ™à«¬·¬° NSTI ÕÕ°®“°

¿“«–μ‘¥‡™◊ÈÕ∑’Ë‡π◊ÈÕ‡¬◊ËÕÕ◊ËπÊ ‚¥¬„™â°“√μ√«®§à“μà“ßÊ „π‡≈◊Õ¥ ‡√’¬°«à“ the Laboratory

Risk Indicator for Necrotizing Fasciitis (LRINEC) score ¥—ß· ¥ß„πμ“√“ß∑’Ë 6

°“√„Àâ¬“ªØ‘™’«π–„π NSTI §«√„Àâ√à«¡°—∫°“√∑” aggressive operative

debridement ‡ ¡Õ ‚¥¬°“√‡Õ“‡π◊ÈÕμ“¬ÕÕ°®πÀ¡¥    ‡π◊ËÕß®“° NSTI  à«π„À≠à‡ªìπ

Type- I °“√„Àâ¬“‡√‘Ë¡μâπ®÷ßμâÕß§√Õ∫§≈ÿ¡‡™◊ÈÕ gram-positive cocci, gram-negative

bacilli ·≈– anaerobic bacteria ∑—π∑’ „π°√≥’∑’Ëπ÷°∂÷ß‡™◊ÈÕ„π°≈ÿà¡ Type II §«√‡æ‘Ë¡

¬“∑’Ë§ÿ¡‡™◊ÈÕ°≈ÿà¡ GAS ·≈– MRSA ¥â«¬ ¥—ß· ¥ß„πμ“√“ß∑’Ë 7

°“√√—°…“Õ◊ËπÊ ∑’ËæÕ¡’À≈—°∞“π®“°°“√»÷°…“ ‡™àπ °“√„Àâ Intravenous immu-

noglobulin (IVIg) √à«¡°—∫°“√ºà“μ—¥·≈–¬“ªØ‘™’«π–„π§π‰¢â∑’Ëμ‘¥‡™◊ÈÕ°≈ÿà¡ streptococ-

cal À√◊Õ staphylococcal

°“√„Àâ Drotrecoginalfa (activated (Xigris®)) À√◊Õ recombinant human
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activated protein C (rhAPC) °“√∑” extracorporeal plasma therapies °“√

√—°…“‡À≈à“π’È¡’∫“ß ∂“∫—π„™â°—π¡“°¢÷Èπ·μà‡π◊ËÕß®“°°“√√—°…“∫“ßÕ¬à“ß¡’°“√»÷°…“§àÕπ

¢â“ß®”°—¥ ·≈–∫“ß°“√√—°…“À¬ÿ¥°“√»÷°…“‰ª‡π◊ËÕß®“°®”π«π‡§ ‰¡à‡æ’¬ßæÕ ∑”„Àâ¬—ßμàÕ

√ÕμàÕ‰ª∑’Ë®–π”¡“„™â  à«π°“√„™â hyperbaric oxygen (HBO) therapy À√◊Õ°“√„Àâ 100%

oxygen ∑’Ë pressure ¡“°°«à“ 1 atm absolute (ATA) √à«¡°“√√—°…“ NSTI ª°μ‘π—Èπ

‰¥âº≈¥’·≈–‡√‘Ë¡„™â°—π¡“°¢÷Èπ Õ¬à“ß‰√°Á¥’∂â“ π„®§«√»÷°…“‡æ‘Ë¡‡μ‘¡°“√√—°…“„π·μà≈–«‘∏’μà“ßÊ

‡À≈à“π’È

μ“√“ß∑’Ë 6 Laboratory Risk Indicator for Necrotizing Fasciitis (LRINEC) score

Variable Score

C-reactive protein (mr/L)
<150 0

≥150 4

White blood cell count (x109/L)
<15 0

15-25 1

>25 2
Hemoglobin

>13.5 0

11-13.5 1
<11 2

Sodium (mmol/L)

≥135 0
<135 2

Creatinine (mcg/L)

≤141 0
>141 2

Glucose (mmol/L)

≤10 0

>10 1

A LRINEC score ≥6 correlates highly with necrotizing infection
(positive predictive value 92%; negative predictive value 96%)
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Urinary tract infections (UTI)

ºŸâªÉ«¬∑’ËπÕπ‚√ßæ¬“∫“≈‡°‘¥°“√μ‘¥‡™◊ÈÕ∑“ß‡¥‘πªí  “«– à«π¡“°‡°‘¥¿“¬À≈—ß

°“√„ à “¬ «πªí  “«– (catheter-associated UTI (CAUTI)) ‚¥¬‡™◊ÈÕ à«π¡“°¡“®“°

extraluminal migration ¢÷Èπ¡“μ“¡ “¬ «πªí  “«– (66%) ‡™◊ÈÕ∑’Ë‡°‘¥ CUATI  à«π

¡“°§◊Õ Enterobacteriaceae ·≈– Proteus species ∑’Ë¡“®“° GI tract ¢ÕßºŸâªÉ«¬

À√◊Õ¡◊Õ¢ÕßºŸâ„ à “¬ «ππ—Ëπ ‡Õß´÷Ëß‡™◊ÈÕ‡À≈à“π’È®– √â“ß “√∑’Ë‡ªìπ biofilm  ¢÷Èπ‡æ◊ËÕª°ªÑÕß

μ—«‡Õß ®“°√–∫∫¿Ÿ¡‘§ÿâ¡°—π ¢Õß √à“ß°“¬ ·≈–®“°¬“ªØ‘™’«π– biofilm ®– √â“ßÕ¬à“ß‡μÁ¡

∑’ËÀ≈—ß®“°„ à “¬ «πªí  “«–·≈â« 1-3 «—π ‚¥¬‡©≈’Ë¬·≈â«°“√‡°‘¥ CAUTI π—Èπæ∫ª√–¡“≥

40% ¢Õß°“√μ‘¥‡™◊ÈÕ„π‚√ßæ¬“∫“≈ (Hospital-acquired infections (HAIs)) ·≈–¡—°

æ∫„πÀÕºŸâªÉ«¬Àπ—° À√◊Õ«‘°ƒμ‘  ”À√—∫ªí®®—¬‡ ’Ë¬ß∑’Ë∑”„Àâ‡°‘¥πÕ°®“°ºŸâªÉ«¬∑’Ë‡ªìπ‡æ»

À≠‘ß·≈â«¡’¥—ßμàÕ‰ªπ’È

- Rapidly fatal underlying illness

- Age greater than 50 years

- Non-surgical disease

- Hospitalization on orthopedic or urological service

- Catheter insertion after the 6th day of hospitalization

μ“√“ß∑’Ë 7 Antibiotic Regimens Recommended for Necrotizing Soft Tissue Infections

Monotherapy agents Imipenem-Cilastatin

Meropenem

Ertapenem

Piperacillin-Tazobactam

Tigecycline

Multi-drug regimens Penicillin or Cephalosporin PLUS Aminoglycoside or Fluoroquinolone

PLUS Clindamycin or Metronidazole Add Vancomycin, Linezolid, or

Daptomycin for Methicillin-Resistsnt Staphylococcus aureus if in-

dicated Add protein synthesis inhibitor (Clindamycin or Linezolid)

in severe or rapidly progressive infections
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- Catheter inserted outside the operating room

- Diabetes mellitus

- Serum creatinine greater than 2 mg/dl at the time of catheter-

ization

 ”À√—∫°“√«‘π‘®©—¬ symptomatic UTI ºŸâªÉ«¬μâÕß¡’º≈ positive urine cul-

ture (105 CFUs/mL with no more than two species of microorganisms) √à«¡°—∫

Õ“°“√À√◊ÕÕ“°“√· ¥ßÕ¬à“ßπâÕ¬Àπ÷ËßÕ“°“√μàÕ‰ªπ’È temperature >38˚C, urgency,

frequency, dysuria À√◊Õ suprapubic tenderness „π√“¬∑’Ë‰¡à¡’Õ“°“√·μà«‘π‘®©—¬‡ªìπ

Asymptomatic bacteriuria  ”À√—∫ºŸâªÉ«¬∑’Ë„ à “¬ «π¡“¡“°°«à“ 7 «—π μâÕß¡’ urine

culture æ∫‡™◊ÈÕ¡“°°«à“ 105 CFUs/mL

μ“√“ß∑’Ë 8 ·π«∑“ß°“√ªÑÕß°—π°“√‡°‘¥ catheter-associated UTI

Key strategies for prevention of CAUTI

Avoid use of indwelling urinary catheters

Placement only for appropriate indications

Institutional protocols for placement, including in the perioperative setting

Alternatives to indwelling catheterization

Intermittent catheterization

Condom catheter

Portable bladder ultrasound scanner to avoid indwelling catheterization

Early removal of indwelling catheters

Checklist or daily plan

Nurse-based interventions

Electronic reminders

Proper techniques for insertion and maintenance of catheters

Sterile insertion in closed drainage system

Avoid routine bladder irrigation

Consider antiseptic or antimicrobial catheters in some settings
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Central line-associated bloodstream infection (CLA-BSIs)

ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√„ à “¬‡æ◊ËÕ„Àâ “√πÈ”À√◊ÕÕ“À“√∑“ß‡ âπ‡≈◊Õ¥¥”„π‚√ßæ¬“∫“≈

¡—°¡’‡°‘¥ HAIs ªí®®ÿ∫—π¡’°“√„ à “¬¥—ß°≈à“«°—π¡“°¢÷Èπ ¡’ “¬À≈“°À≈“¬™π‘¥¡“°¢÷Èπ

∑”„ÀâÕÿ∫—μ‘°“√≥å‡æ‘Ë¡¡“°¢÷Èπ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πÀÕºŸâªÉ«¬Àπ—° ºŸâªÉ«¬«‘°ƒμ‘ ‡™◊ÈÕ‚√§∑’Ë

æ∫¡—°·μ°μà“ß°—π‰ª„π·μà≈– ∂“∫—π ·μà à«π„À≠à®–‡ªìπ‡™◊ÈÕ gram-positive cocci

πÕ°®“°π’È¬—ßæ∫‡™◊ÈÕ°≈ÿà¡∑’Ë‡®Õ∫àÕ¬„π HAIs ‰¥â·°à Enterococcus spp, Pseudomo-

nas aeruginosa, Acinetobacter spp ·≈– Serratia spp  ”À√—∫æ¬“∏‘«‘∑¬“¢Õß°“√

‡°‘¥π—Èπ ‡°‘¥®“°°“√∑’Ë‡™◊ÈÕ colonization ∫√‘‡«≥º‘«Àπ—ß·≈–‡§≈◊ËÕπºà“π‡¢â“ “¬·∫∫ skin-

catheter interface (extraluminal route) ¡“°°«à“°“√‡°‘¥®“°‡™◊ÈÕ‚√§∑’Ë – ¡∫π “¬‡Õß

contamination of a hub (endoluminal route) ´÷Ëß®–æ∫‰¥â∫àÕ¬„πºŸâ∑’Ë„ à “¬¡“π“π

(¡“°°«à“ 7-10 «—π)

ªí®®—¬‡ ’Ë¬ß¢Õß CLA-BSIs

- Prolonged hospitalization before catheterization

- Prolonged duration of catheterization

- Heavy microbial colonization at the insertion site

- Heavy microbial colonization of the catheter hub

- Internal jugular catheterization

- Neutropenia

- Premature birth

- Total parenteral nutrition through the catheter

- Substandard care of the catheter

·π«∑“ß°“√ªÑÕß°—π°“√‡°‘¥ CLA-BSIs

Before insertion

1. „Àâ§«“¡√Ÿâ‡°’Ë¬«°—∫ CLA-BSIs ·°à∑’¡∑’Ë¥Ÿ·≈„π‡√◊ËÕß°“√¥Ÿ·≈·≈–°“√μ‘¥μ“¡

°“√„ à “¬ central venous catheters (CVCs)
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At insertion

1. „™â checklist ∑ÿ°§√—Èß∑’Ë∑”À—μ∂°“√ CVC insertion «à“¡’°“√∑”¥â«¬ asep-

tic technique √–À«à“ß°“√„ à “¬ CVC §«√¡’°“√‡ΩÑ“¥Ÿ‚¥¬æ¬“∫“≈ ·æ∑¬å À√◊Õ

∫ÿ§≈“°√∑“ß°“√·æ∑¬å·≈–¡’°“√¢Õ„ÀâÀ¬ÿ¥∑”À—μ∂°“√∑—π∑’∑’Ëæ∫«à“¡’°“√∑”º‘¥«‘∏’ asep-

tic technique

2. μâÕß≈â“ß¡◊Õ°àÕπ∑”À—μ∂°“√ ‚¥¬„™â alcohol-based waterless product À√◊Õ

antiseptic soap ·≈– «¡∂ÿß¡◊Õª√“»®“°‡™◊ÈÕ

3. À≈’°‡≈’Ë¬ß°“√„™â femoral vein „πºŸâªÉ«¬ºŸâ„À≠à‡æ√“–®–‡æ‘Ë¡‚Õ°“ °“√μ‘¥

‡™◊ÈÕ¡“°¢÷Èπ·≈– “¡“√∂‡°‘¥ deep venous thrombosis femoral vein catheteriza-

tion  “¡“√∂∑”„π‡¥Á°‰¥â ‚¥¬‰¡à‡æ‘Ë¡‚Õ°“ °“√μ‘¥‡™◊ÈÕ  πÕ°®“°π’È¡’À≈“¬√“¬ß“πæ∫«à“

°“√„™â subclavian vein æ∫‚Õ°“ °“√‡°‘¥ CLA-BSI πâÕ¬°«à“ jugular vein

Õ¬à“ß‰√°Á¥’°“√‡≈◊Õ°„™â‡ âπ‡≈◊Õ¥„¥π—Èπ μâÕß§”π÷ß¢âÕ¥’¢âÕ¥âÕ¬¥â“πÕ◊ËπÊ ª√–°Õ∫°“√

μ—¥ ‘π„®√à«¡¥â«¬ °“√„™â‡ âπ‡≈◊Õ¥ peripheral ∑” central venous catheters ‰¡àæ∫

«à“¡’¢âÕ¡Ÿ≈¬◊π¬—π„π°“√™à«¬≈¥°“√‡°‘¥ CLA-BSIs ·μàÕ¬à“ß„¥

4. §«√„™â all-inclusive catheter cart or kit

5. §«√ªŸºâ“ sterile  «¡„ à Àπâ“°“° À¡«° ‡ ◊ÈÕ°“«πå sterile ∂ÿß¡◊Õ sterile

6. „™âπÈ”¬“ chlorhexidine-based antiseptic ‡æ◊ËÕ∑“º‘«Àπ—ß∫√‘‡«≥∑’Ë∑”

À—μ∂°“√„πºŸâªÉ«¬Õ“¬ÿ¡“°°«à“ 2 ‡¥◊Õπ  ”À√—∫‡¥Á°Õ“¬ÿπâÕ¬°«à“ 2 ‡¥◊Õπ§«√„™â povidone-

iodine solution.

After insertion

1. ‡™Á¥∑”§«“¡ –Õ“¥Õÿª°√≥å‰¥â·°à catheter hubs À√◊Õ injection ports ¥â«¬

alcohol chlorhexidine preparation À√◊Õ 70% alcohol °àÕπ°“√„™âß“π∑ÿ°§√—Èß

2. ‡¡◊ËÕ‡≈‘°„™âß“π§«√π” “¬ÕÕ°®“°ºŸâªÉ«¬‚¥¬‡√Á«

3.  “¬ non-tunneled central venous catheters „πºŸâªÉ«¬ºŸâ„À≠à§«√∑”

·º≈∫√‘‡«≥∑’Ë„ à “¬¥â«¬ chlorhexidine-based antiseptic ∑ÿ° 5-7 «—π À√◊Õ∫àÕ¬°«à“

π—Èπ„π√“¬∑’Ë¡’°“√‡ªï¬°À≈ÿ¥¢Õß«— ¥ÿªî¥·º≈

4. Set À√◊ÕÕÿª°√≥å∑’Ë„Àâ “√πÈ”∑—ÈßÀ≈“¬‰¡à«à“®–‡ªìπ‡≈◊Õ¥ À√◊Õ à«πª√–°Õ∫
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¢Õß‡≈◊Õ¥À√◊Õ “√Õ◊ËπÊ ‰¡à§«√„™âπ“π‡°‘π 96 ™—Ë«‚¡ß

5. §«√„™â antimicrobial ointments  ”À√—∫∫√‘‡«≥∑’Ë„ à “¬ hemodialysis

catheter ‡™àπ Povidone-iodine À√◊Õ Polysporin ointment „πºŸâªÉ«¬∑’Ë¡’ª√–«—μ‘ re-

current S aureus CLA-BSI ·≈–‰¡à§«√„™â¬“°≈ÿà¡ Mupirocin ointment ‡æ√“–

πÕ°®“°‡æ‘Ë¡‚Õ°“ °“√¥◊ÈÕ¬“·≈â« ¬—ß∑”„Àâ‡°‘¥§«“¡‡ ’¬À“¬·°à polyurethane catheter

Õ’°¥â«¬

 √ÿª

∫∑§«“¡π’È°≈à“«∂÷ß‡æ’¬ß∫“ß à«π¢Õß°“√μ‘¥‡™◊ÈÕ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ºà“μ—¥‡∑à“π—Èπ ‡æ◊ËÕ

∑”„Àâ∑√“∫§«“¡À¡“¬ ·≈–·π«∑“ß„π°“√ªÑÕß°—π √—°…“√«¡∑—Èß°“√‡≈◊Õ°„™â¬“ªØ‘™’«π–

‡æ◊ËÕªÑÕß°—π°“√‡°‘¥ SSI Õ¬à“ß‡À¡“– ¡ √«¡∑—Èßμ—«Õ¬à“ß SSI ∑’Ëæ∫∫àÕ¬„π‚√ßæ¬“∫“≈

‡°’Ë¬«°—∫ SSI „π·μà≈–‚√§∑’Ëæ∫§àÕπ¢â“ß¡’√“¬≈–‡Õ’¬¥¡“° ·≈–¡’À≈“¬·ßà¡ÿ¡ºŸâ∑’Ë π„®

§«√»÷°…“‡æ‘Ë¡‡μ‘¡μàÕ‰ª
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