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∫∑π” (introduction)
Sepsis „π»—≈¬°√√¡√–∫∫ªí  “«– (urosepsis) π—Èπ

‡ªìπ¿“«–‡√àß¥à«π∑’ËμâÕß‰¥â√—∫°“√«‘π‘®©—¬·≈–°“√√—°…“Õ¬à“ß
∑—π∑à«ß∑’ ‡æ√“–∂â“™â“‰ªÕ“®‡°‘¥º≈·∑√°´âÕπ∑’Ëμ“¡¡“‰¥â
´÷Ëß√ÿπ·√ß∑’Ë ÿ¥§◊Õ°“√‡ ’¬™’«‘μ¢ÕßºŸâªÉ«¬ „π∫∑∫“∑¢Õß
»—≈¬·æ∑¬å√–∫∫ªí  “«–°“√‡¢â“„®∂÷ßæ¬“∏‘ ¿“æ·≈–°“√
„Àâ°“√√—°…“‡∫◊ÈÕßμâπ„π™à«ß«‘°ƒμ∑’Ë∂Ÿ°μâÕß‡ªìπ ‘Ëß ”§—≠‰¡à
¥âÕ¬‰ª°«à“°“√ºà“μ—¥√—°…“ „π∫∑øóôπ«‘™“π’È®–°≈à“«∂÷ß uro-
sepsis „π∑ÿ°·ßà¡ÿ¡‡æ◊ËÕ°“√π”‰ª„™â ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

§”π‘¬“¡ (definition)
Urosepsis §◊Õ ¿“«–∑’Ë¡’°“√√ÿ°√“π¢Õß‡™◊ÈÕ°àÕ‚√§

(pathogen) ‡¢â“ Ÿà√à“ß°“¬ ·≈–¡’°“√μÕ∫ πÕßÕ¬à“ß´—∫´âÕπ
(complex response) ¥â«¬°“√ √â“ß endogenous me-
diators[1] ¡“‡°’Ë¬«¢âÕß°—∫‡Àμÿ°“√≥åπ’È́ ÷Ëß∑”„Àâ‡°‘¥Õ“°“√·≈–
Õ“°“√· ¥ß¢ÕßºŸâªÉ«¬ °“√¥”‡π‘π¢Õß‚√§®–‡√‘Ë¡®“° sepsis
‰ª‡ªìπ severe sepsis ·≈– septic shock ´÷Ëß‡æ‘Ë¡ªí®®—¬
‡ ’Ë¬ßμàÕ°“√‡ ’¬™’«‘μ¡“°¢÷Èπ

√–∫“¥«‘∑¬“¢Õß sepsis (epidemiology of
sepsis)

®“°¢âÕ¡Ÿ≈¢Õß CDC ª√–‡∑» À√—∞Õ‡¡√‘°“ √“¬ß“π
Õÿ∫—μ‘°“√≥å¢Õß sepsis ª√–¡“≥ 750,000 √“¬μàÕªï ·≈–
π”‰ª Ÿà°“√‡ ’¬™’«‘μª√–¡“≥ 250,000 √“¬μàÕªï ‚¥¬®–æ∫
„πºŸâ ŸßÕ“¬ÿ (¡“°°«à“ 65 ªï) ¡“°°«à“„π«—¬Õ◊Ëπ ·≈–°«à“√âÕ¬≈–
50 ¡’ “‡Àμÿ®“°°“√μ‘¥‡™◊ÈÕ„π√–∫∫ªí  “«– (urinary tract
infection)[2]

 “‡Àμÿ¢Õß urosepsis (etiology of urosep-
sis)

Urosepsis ‡°‘¥®“° Gram-negative bacteria ( ‚¥¬
‡©æ“–Õ¬à“ß¬‘Ëß Escherichia coli √âÕ¬≈– 52 πÕ°π—Èπ‡°‘¥
®“° Enterobacteriaceae spp. √âÕ¬≈– 22 ·≈– Pseudo-
monas aeruginosa √âÕ¬≈– 4), Gram-positive bacteria
(‡™àπ Enterococcus spp. √âÕ¬≈– 5 ·≈– Staphylococ-
cus aureus √âÕ¬≈– 10) ·≈–‡™◊ÈÕÕ◊Ëπ„π°“√μ‘¥‡™◊ÈÕ„π‚√ß
æ¬“∫“≈´÷Ëß∑”„Àâ‡°‘¥ urosepsis (√âÕ¬≈– 1) ÷́Ëß¡—°‡ªìπ‡™◊ÈÕ
∑’Ë¥◊ÈÕμàÕ¬“ªØ‘™’«π–À≈“¬μ—« (multidrug resistant bacte-
ria ‡™àπ Pseudomonas aeruginosa)

Pathophysiology
Sepsis ‡°‘¥®“°°“√√ÿ°√“π¢Õß‡™◊ÈÕ°àÕ‚√§ À√◊Õ à«π

ª√–°Õ∫¢Õß‡™◊ÈÕ°àÕ‚√§ ‡™àπ  “√´÷Ëßª√–°Õ∫Õ¬Ÿà∑’Ë cell wall
¢Õß·∫§∑’‡√’¬ ‡™àπ lipopolysaccharide (LPS) ‚¥¬‡©æ“–
lipoid A ´÷Ëß‡ªìπ endotoxin ∑’ËÕ¬ŸàπÕ° membrane ¢Õß
Gram-negative ·∫§∑’‡√’¬ À√◊Õ peptidoglycan, teichoic
·≈– lipoteichoic acids ¢Õß Gram-positive ·∫§∑’‡√’¬
À√◊Õ toxin ‡™àπ toxic-shock-syndrome-toxin 1 ·≈–
Staphylococcus aureus toxin A ÷́Ëß “√∑’Ë‰¥â°≈à“«¡“
¢â“ßμâππ’È®–®—∫°—∫ receptors ·≈– co-receptors ‡™àπ CD
14, toll-like receptors TLR2 ·≈– TLR4, CD18 (Beta 2
integrins) ·≈– selectins ́ ÷ËßÕ¬Ÿà∫πæ◊Èπº‘«¢Õß monocyte/
macrophages, neutrophils ·≈– endothelial cells ÷́Ëß
®–°àÕ„Àâ‡°‘¥ intracellular signaling molecules ‡™àπ NF-
kB ·≈– protein kinase C ´÷Ëß intracellular signaling
molecules π’È®–‰ª°√–μÿâπ„Àâ‡°‘¥°“√ —ß‡§√“–Àå·≈–ª≈¥
ª≈àÕ¬ endogenous mediators À≈“¬μ—«‡™àπ cytokines
‡™àπ interleukin (IL)-1, IL-2, IL-4, IL-6, IL-8, IL-10, tumor
necrosis factor (TNF) ·≈– platelet-activating factor
(PAF) ´÷Ëß pro-inflammatory ·≈– anti-inflammatory
mediators ‡À≈à“π’È¡—°®–∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°¡“®“°μ”·Àπàß
∑’Ë¡’°“√Õ—°‡ ∫·≈–‡ªìπ “‡Àμÿ„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß
¡“°∑—Èßº≈‡©æ“–∑’Ë (local effect) ·≈–∑—Èß√–∫∫√à“ß°“¬ (sys-
temic effect) ºà“π mediators μà“ßÊ ‡™àπ chemokines,
prostraglandins, thromboxanes, leukotrienes ·≈–
endogenous vasodilators nitric oxide (NO)[3]

TNF-alfa ·≈– IL-1 ‡ªìπ primary pro-inflamma-
tory cytokine ·≈–¡’ biological activities ∑’Ë‡À¡◊Õπ°—π[4]
∑—Èß Õßμ—«®–‰ª‡ª≈’Ë¬π·ª≈ß»Ÿπ¬å§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘¢Õß√à“ß°“¬
∑’Ë hypothalamus ´÷Ëß‡ªìπº≈„Àâ‡°‘¥‰¢â„πºŸâªÉ«¬ ·≈–¬—ß¡’º≈
μàÕ formation reticularis ∑’Ë°â“π ¡Õß´÷Ëß‡ªìπ sleeping-
waking center ́ ÷Ëß®–∑”„Àâ‡°‘¥§«“¡º‘¥ª°μ‘„π°“√πÕπ·≈–
comatose ·≈–¬—ß∑”„Àâ‡°‘¥°“√ª≈¥ª≈àÕ¬¢Õß ACTH „π
hypophysis ¥â«¬

°√–μÿâπºà“π hematopoietic growth factors ®–ÕÕ°
ƒ∑∏‘Ï°—∫‰¢°√–¥Ÿ° (bone marrow) °√–μÿâπ„Àâ¡’°“√ √â“ß
neutophils ·≈–ª≈¥ª≈àÕ¬ neutophils ∑’Ë‡°Á∫‰«â ́ ÷Ëß‡ªìπº≈
„Àâ‡°‘¥ peripheral leukocytosis ·≈–°“√‡æ‘Ë¡®”π«π¢Õß
immature neutophils (bands) º≈μàÕ¡“®–°√–μÿâπ„Àâ
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neutophils π—Èπ‡°‘¥ phagocytosis Õ¬à“ß√«¥‡√Á«·≈–º≈‘μ
bactericidal agents À≈“¬μ—«‡™àπ proteases ·≈– oxygen
radicals

°√–μÿâπ B ·≈– T lymphocytes ·≈– —ß‡§√“–Àå
antibodies ·≈– cellular immune reactions ¡“°¢÷Èπ
Õ¬à“ß‰√°Áμ“¡∂â“¿“«– sepsis ‡ªìπμàÕ‡π◊ËÕß¬“«π“π (persist)
√à“ß°“¬®–°≈—∫‡¢â“‰ª Ÿà¿“«– anti-inflammatory immuno-
suppressive stage À√◊Õ∑’Ë‡√’¬°«à“ transient immune
paralysis ‡π◊ËÕß®“°¡’°“√ apoptosis ¢Õß B cells, CD4
helper cell ·≈– follicular dendritic cells[5]

¿“¬„πμ—∫ (liver) ®–¡’°“√°√–μÿâπ°“√ —ß‡§√“–Àå
acute-phase proteins ‡™àπ C-reactive protein (CRP),
complement factors ·≈– alfa 1-antitripsin

°≈â“¡‡π◊ÈÕ (muscle) ®–¡’°“√ ≈“¬ proteins ·≈–
‡æ‘Ë¡ protein catabolism ·≈–ª≈¥ª≈àÕ¬ amino acids
´÷Ëß®–∂Ÿ°π”‰ª„™â„π°“√ —ß‡§√“–Àå antibody ¢Õß√à“ß°“¬

„πÀ≈Õ¥‡≈◊Õ¥ (vascular) ®–¡’°“√°√–μÿâπ vascular
endothelial cells ÷́Ëß®–º≈‘μ cytokines ‡™àπ PAF ·≈–
NO ·≈–¬—ß¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß vascular permeability ‚¥¬
vascular endothelial injury ·≈– endothelial detach-
ment ¬—ß¡’°“√‡æ‘Ë¡°“√ —ß‡§√“–Àå cell-surface molecules
´÷Ëß®–∑”„Àâ‡°‘¥°“√‡æ‘Ë¡°“√®—∫¢Õß neutophils °—∫ endo-
thelium ·≈–¬—ß‡°‘¥°“√‡æ‘Ë¡¢÷Èπ¢Õß pro-coagulatory
activity ∫π endothelial cells ·≈– ‡æ‘Ë¡°“√ —ß‡§√“–Àå plas-
minogen activator inhibitor ·≈–°√–μÿâπ complement
·≈– blood coagulation systems ´÷Ëßº≈∑—ÈßÀ¡¥π’È∑”„Àâ
‡°‘¥ microcirculatory failure, tissue hypoxia, organ
ischemia ·≈–„π∑’Ë ÿ¥ organ failure[6]

„π∑“ß°≈—∫°—π IL-4 ·≈– IL-10 ´÷Ëß‡ªìπ anti-inflam-
matory cytokines ‡π◊ËÕß®“°®–‰ª¬—∫¬—Èß°“√º≈‘μ¢Õß IL-1
·≈– TNF[7]

∫∑ √ÿª¢Õß°≈‰°μà“ßÊ ¢â“ßμâπ®–∑”„Àâ‡°‘¥ sepsis,
severe sepsis ·≈– septic shock ´÷Ëß∑—ÈßÀ¡¥‡°‘¥®“°
‡Àμÿ°“√≥å¥—ßμàÕ‰ªπ’È

1. √–∫∫°“√‰À≈‡«’¬π¢Õßº‘«Àπ—ß·≈–Õ«—¬«–¿“¬„π
·¬à≈ß√à«¡°—∫°“√≈¥≈ß¢Õß arterial-venous oxygen gra-
dient ́ ÷Ëß‡°‘¥®“° by-passing the capillaries ®“° multiple
shunts, °“√ – ¡¢Õß lactate (metabolic acidosis) ·≈–
anoxia

2. °“√°√–μÿâπ¢Õß compliment ·≈–°≈‰° blood
coagulation

3. °“√°√–μÿâπ¢Õß B ·≈– T lymphocytes
4. °“√°√–μÿâπ¢Õß neutophils ‡π◊ËÕß®“°°“√‡æ‘Ë¡¢÷Èπ

¢Õß chemotaxis ·≈– adhesiveness
5. °“√‡æ‘Ë¡¢÷Èπ¢Õß capillary permeability (capil-

lary leakage syndrome), hemoconcentration ·≈–
°“√≈¥≈ß¢Õß circulating blood volume

6. °“√ – ¡¢Õß neutophils „πªÕ¥ ´÷Ëß®–¡’°“√
À≈—Ëß¢Õß proteases ·≈– oxygen free radicals ÷́Ëß®–‰ª
‡ª≈’Ë¬π·ª≈ß alveolar-capillary permeability ́ ÷Ëß∑”„Àâ‡°‘¥
°“√‡æ‘Ë¡ transudation ¢Õß liquid, ions ·≈– proteins
‡¢â“‰ª Ÿà interstitial space ´÷Ëß„π∑â“¬∑’Ë ÿ¥®–‡ªìπº≈„Àâ‡°‘¥
acute respiratory distress syndrome (ARDS, shock
lung)

7. ‡°‘¥ myocardial depression ·≈– hypotension
8. ‡√àß°“√‡°‘¥ apoptosis ¢Õß lymphocytes ·≈–

gastrointestinal epithelial cells
9. ‡°‘¥ disseminated intravascular coagulation

(DIC)
10. ‡°‘¥°“√∑”≈“¬¢ÕßÕ«—¬«–¿“¬„π ·≈–„π∑’Ë ÿ¥‡¢â“

 Ÿà√–¬–°“√≈â¡‡À≈«¢Õß μ—∫, ‰μ ·≈–ªÕ¥ (failure of he-
patic, renal and pulmonary functions)

Classification system
¿“«– sepsis π—Èπ¬—ß “¡“√∂‡°‘¥„π ∂“π°“√≥å´÷Ëß

‰¡à¡’°“√μ‘¥‡™◊ÈÕ bacteria ‰¥â‡™àπ°—π ‡™àπ „π¿“«– poly-
trauma, ischemia, hemorrhagic shock ·≈– acute pan-
creatitis „π∑’Ëπ’È®–∑”°“√·∫àß√–∫∫¢Õß¿“«– sepsis ÷́Ëß¡’
§«“¡ ”§—≠„π°“√ª√–‡¡‘π°“√æ¬“°√≥å (prognosis) ¢Õß
ºŸâªÉ«¬¥—ßπ’È

Criterion I: definitive evidence of infection (posi-
tive hemoculture) or clinically suspected infection.
Bacterimia may be low-grade (< 10 bacteria/mL) and
transient. Multiple blood culture may be required

Criterion II: Systemic inflammatory response
syndrome (SIRS)

1. Core temperature > = 38oC or < = 36oC
2. Heart rate > = 90 beats/min
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3. Respiratory rate > = 20 breaths/min
4. Respiratory alkalosis PaCO2 < = 32 mmHg
5. White cell count (> = 12 x 109/L or < = 4 x

109/L)
6. Immature neutophils (bands) >10%
Criterion III: Multiple organ dysfunction syn-

drome (MODS)
1. Cardiovascular: arterial systolic blood pres-

sure < = 90 mmHg or >40 mmHg less than patientûs
normal blood pressure, or the mean arterial blood
pressure < = 70 mmHg for at least 1 hr despite
adequate fluid resuscitation, adequate intravascular
volume status, or the use of vasopressors in an
attempt to maintain a systolic blood pressure > = 90
mmHg

2. Renal: urine output <0.5 mL/kg of body
weight/hr for 1 hr, despite adequate fluid resuscitation

3. Respiratory: PaO2 < = 75 mmHg while
breathing room air, or PaO2/FiO2 < = 250 in the
presence of other dysfunctional organs or systems,
or < = 200, if the lung is the only dysfunctional organ
(PaO2, partial pressure of arterial oxygen; FiO2,
fractional concentration of inspirited O2 [0.21 when
breathing room air])

4. Hematologic: platelet count < 80 x 109/L or
50% decrease in platelet count from highest value
recorded over previous 3 days

5. Metabolic acidosis: a pH < = 7.3, or a base
deficit > = 5 mm/L, a plasma level of lactate >1.5
times the upper limit of normal

6. Brain: somnolence, confusion, agitation,
delirium, coma

´÷Ëßμ“¡ criteria ¢â“ßμâππ’È sepsis  “¡“√∂·∫àß‡ªìπ
3 √–¬– (sepsis stages) ‰¥â¥—ßπ’È

1. Sepsis §◊Õ criterion I √«¡°—∫ Õ¬à“ßπâÕ¬ 2 ¢âÕ
¢Õß criterion II ´÷ËßÕ—μ√“°“√‡ ’¬™’«‘μ®–ª√–¡“≥√âÕ¬≈– 7
‡¡◊ËÕ¡’ 2 ¢âÕ¢Õß criterion II, √âÕ¬≈–10 ‡¡◊ËÕ¡’ 3 ¢âÕ¢Õß
criterion II ·≈–√âÕ¬≈– 17 ‡¡◊ËÕ¡’ 4 ¢âÕ¢Õß criterion II

2. Severe sepsis §◊Õ criterion I √«¡°—∫ Õ¬à“ß

πâÕ¬ 2 ¢âÕ¢Õßcriterion II ·≈–Õ¬à“ßπâÕ¬ 1 ¢âÕ¢Õß crite-
rion III ́ ÷ËßÕ—μ√“°“√‡ ’¬™’«‘μ®–·ª√º—πμ“¡Õ«—¬«–∑’Ë‰¥â√—∫º≈
°√–∑∫ ‡™àπ μ—∫, ªÕ¥ ·≈–‰μ ‚¥¬®–Õ¬Ÿà∑’Ë√âÕ¬≈– 15 ∂÷ß 20

3. Septic shock §◊Õ criterion I √«¡°—∫ Õ¬à“ßπâÕ¬
2 ¢âÕ¢Õß criterion II ·≈– refractory hypotension (cri-
terion III), ‡™àπ arterial blood pressure <90 mm sys-
tolic, or 40 mm less than patientûs normal blood
pressure, or mean arterial blood pressure < = 70
mmHg, for > = 2 hr, or need for vasopressure to
maintain systolic blood pressure > = 90 mmHg or
mean arterial pressure > = 70 mmHg ÷́ËßÕ—μ√“°“√
‡ ’¬™’«‘μ¢Õß°≈ÿà¡π’È®– Ÿß¡“°°«à“√âÕ¬≈– 50-80

ªí®®—¬‡ ’Ë¬ß¢Õß°“√‡°‘¥ urosepsis (risk fac-
tors for urosepsis)

Õ“¬ÿ∑’Ë¡“°¢÷Èπ ‡∫“À«“π ¡–‡√Áß ¿“«–¢“¥ “√Õ“À“√,
¿“«–¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß √—ß ’√—°…“ °“√„™â¬“‡§¡’∫”∫—¥ °“√
Õÿ¥μ—π„π√–∫∫ªí  “«– (obstructive uropathy) ®“° “‡Àμÿ
μà“ßÊ ¿“«–°√–‡æ“–ªí  “«–æ‘°“√®“°√–∫∫ª√– “∑ °√«¬
‰μÕ—°‡ ∫ °“√μ‘¥‡™◊ÈÕ·∫§∑’‡√’¬μàÕ¡≈Ÿ°À¡“°·∫∫‡©’¬∫æ≈—π,
epididymitis, renal abscess, paranephric abscess,
prostatic abscess ·≈–°“√μ‘¥‡™◊ÈÕ„π‚√ßæ¬“∫“≈μà“ßÊ ‡™àπ
°“√„ à “¬ªí  “«–‡ªìπ√–¬–‡«≈“π“π °“√μ‘¥‡™◊ÈÕÀ≈—ß°“√
ºà“μ—¥μàÕ¡≈Ÿ°À¡“° °“√ àÕß°≈âÕß√–∫∫ªí  “«– ·≈–°“√
μ—¥™‘Èπ‡π◊ÈÕ‡æ◊ËÕ°“√«‘π‘®©—¬∑“ßæ¬“∏‘«‘∑¬“¢ÕßμàÕ¡≈Ÿ°À¡“°

Õ“°“√∑“ß§≈‘π‘° (clinical symptoms)
®–æ∫≈—°…≥–∑“ß§≈‘π‘° ‡™àπ tachypnea (>20

breaths/min), tachycardia (>90 beats/min), and hy-
perthermia (>38oC), or hypothermia (<36oC) ‚¥¬Õ“®
μ“¡¥â«¬≈—°…≥–¢Õß‰¢â´÷Ëß Ÿß‡ªìπæ—°Ê √à«¡°—∫°“√Àπ“« —Ëπ
„π™à«ß∑’Ë¡’°“√√ÿ°√“π¢Õß·∫§∑’‡√’¬ ´÷Ëß clinical stage ¢Õß
urosepsis ·∫àßÕÕ°‰¥â‡ªìπ 3 stages ¥—ßπ’È

1. Hyperdynamic early stage
‡°‘¥°“√À“¬„®‡√Á« (hyperventilation) ∑”„Àâ‡°‘¥

respiratory alkalosis, ºŸâªÉ«¬¬—ß¡’√à“ß°“¬ÕÿàπÕ¬Ÿà„π™à«ßπ’È,
Cardiac output ®–‡∑à“ª°μ‘À√◊ÕÕ“®‡æ‘Ë¡¡“°¢÷Èπ (up to
10-20 L/min), ¡’°“√≈¥≈ß¢Õß peripheral vascular
resistance ·≈– arterial-venous oxygen gradient,
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Central venous pressure Õ“®ª°μ‘À√◊Õ‡æ‘Ë¡¢÷Èπ, ™’æ®√®–
∂’Ë¢÷Èπ·≈–‡∫“≈ß §«“¡¥—π‡√‘Ë¡≈¥≈ß (hypotension), Õ“®¡’
°“√§≈◊Ëπ‰ â Õ“‡®’¬π ∑âÕß‡ ’¬ °√– —∫°√– à“¬  —∫ π ·≈–¡’
disturbance of orientation

2. Intermediate stage
‡ªìπ√–¬–°≈“ß´÷Ëß¡’°“√ – ¡¢Õß lactate ‡ªìπº≈

„Àâ‡°‘¥ metabolic acidosis, °≈â“¡‡π◊ÈÕÀ—«„®∑”ß“π‰¥â ‰¡à¥’,
¡’°“√‰À≈¢Õß plasma ‡¢â“‰ª¬—ß interstitial space ¢Õß‰μ,
μ—∫·≈–ªÕ¥‡π◊ËÕß®“°°“√¡’ endothelial injury ·≈–°“√
‡æ‘Ë¡¢÷Èπ¢Õß vascular permeability ´÷Ëß àßº≈„Àâ‡°‘¥°“√
∑”ß“π∑’Ëº‘¥ª°μ‘¢ÕßÕ«—¬«–¢â“ßμâπ®π‡°‘¥ organ failure, ‡°‘¥
disseminated intravascular coagulation (DIC) ·≈–
consumption coagulopathy ‡ªìπº≈„Àâ‡°‘¥‡≈◊Õ¥ÕÕ°, °“√
¢“¥ oxygen „πÕ«—¬«–μà“ßÊ, organ failure ·≈–„π∑’Ë ÿ¥
¡’‚Õ°“ ‡ ’¬™’«‘μ®“° septic shock ´÷Ëß‡Àμÿ°“√≥å∑—ÈßÀ¡¥
‡°‘¥®“°°“√°√–μÿâπ¢Õß complement ·≈– coagulatory
cascades ·≈–°“√‡æ‘Ë¡¢÷Èπ¢Õß°“√®—∫μ—«°—π¢Õß cellular
elements ‡™àπ neutophils, thrombocytes ·≈– endo-
thelial cells

3. Hypodynamic late stage
„π√–¬–π’È‡ªìπ√–¬–∑â“¬ º‘«Àπ—ß¢ÕßºŸâªÉ«¬®–‡¬Áπ

·≈–¡’®È”‡≈◊Õ¥, ¡’°“√≈¥≈ß¢Õß cardiac output, ¡’°“√‡æ‘Ë¡
¢÷Èπ¢Õß peripheral vascular resistance ‡π◊ËÕß®“° vaso-
constriction ·≈–°“√≈¥≈ß¢Õß central venous pressure

Diagnostic Procedure
°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√ “¡“√∂™à«¬„Àâ¢âÕ¡Ÿ≈„π

°“√«‘π‘®©—¬‰¥â μ—«Õ¬à“ß¥—ßπ’È
Erythrocyte sedimentation rate ‡æ‘Ë¡¢÷Èπ (normal

range: females 1-25 mm/hr; males 0-17 mm/hr), C-
reactive protein (CRP) ‡æ‘Ë¡¢÷Èπ (normal range, 0.1-
<8.2 mg/L, depends on the method used), Leuko-
cyte counts (>12 x 109/L or <4 x 109/L) with toxic
granulation, and immature neutrophils (bands) >10%,
Thrombocytopenia (<80 x 109/L), Hyperbilirubinemia
(normal range, <1 mg/100 mL), Increased creatinine
level (normal range, <1.5 mg/100 dl), °“√æ∫‚ª√μ’π„π

ªí  “«– (Proteinuria), °“√‡°‘¥ respiratory alkalosis „π
√–¬–·√°·≈–„π∑’Ë ÿ¥®–‡°‘¥ metabolic acidosis, ·≈–‡°‘¥
hypoxemia

°“√ àßμ√«®∑“ß®ÿ≈™’««‘∑¬“ (Microbiology)
°“√π”‡≈◊Õ¥¢ÕßºŸâªÉ«¬‰ª‡æ“–‡™◊ÈÕÕ¬à“ßπâÕ¬ Õß§√—Èß

‡ªìπ ‘Ëß∑’Ë®”‡ªìπ„π°“√«‘π‘®©—¬Õ¬à“ß∂Ÿ°μâÕß ∫“ß§√—ÈßÕ“®μâÕß
∑”°“√‡°Á∫‡≈◊Õ¥¡“°°«à“ Õß§√—Èß‡π◊ËÕß®“°Õ“®¡’¿“«– low-
grade ¢Õß bacterimia ‰¥â (<10 microorganisms/mL)
´÷ËßÕ“®æ∫‰¥â„π°“√‡æ“–‡™◊ÈÕ§√—Èß·√°«à“‰¡àæ∫‡™◊ÈÕ‚√§´÷Ëßæ∫
‰¥â¡“°°«à“√âÕ¬≈– 50 ¢Õß¿“«– sepsis ∑—ÈßÀ¡¥ °“√‡æ“–
‡™◊ÈÕ°Á§«√∑”„π™à«ß∑’ËºŸâªÉ«¬¡’‰¢â Ÿß „π°√≥’∑’ËºŸâªÉ«¬‰¥â√—∫¬“
ªØ‘™’«π–‰ª·≈â«°“√π”‡≈◊Õ¥‰ª‡æ“–‡™◊ÈÕ°Á¬—ß “¡“√∂∑”‰¥â
Õ¬Ÿà ‚¥¬‡°Á∫‡≈◊Õ¥„π™à«ß°àÕπ°“√„Àâ¬“„π™à«ß∂—¥‰ª

°“√ àß purulent secretions, urine À√◊ÕÀπÕß §«√
∑”¥â«¬§«“¡√–¡—¥√–«—ß‚¥¬‡©æ“–°“√ªπ‡ªóôÕπ®“°æ◊Èπ∑’Ë
¢â“ß‡§’¬ß

°“√√—°…“ (therapy)
°“√√—°…“¡’À≈—°°“√¥—ßπ’È
1. Stabilization of hemodynamic
2. Improvement of oxygen saturation and

utilization
3. Sufficient organ perfusion
4. Improved organ function (heart, lung, liver

and kidney)
5. Antimicrobial treatment of sepsis
6. Sanitization of the focal source of infection
7. Essential steps of therapy

 √ÿª (conclusion)
¿“«– sepsis „π·ßà¢Õß urology °Á‡ªìπ‡√◊ËÕß∑’Ë ”§—≠

‰¡à‰¥â¬‘ËßÀ¬àÕπ‰ª°«à“°“√ºà“μ—¥√—°…“ ‡π◊ËÕß®“°§«“¡‡¢â“„®„π
‡√◊ËÕß¢Õß°“√‡°‘¥¢Õß‚√§ °“√¥”‡π‘π¢Õß‚√§ Õ“°“√·≈–
Õ“°“√· ¥ß °“√μ√«®‡æ‘Ë¡‡μ‘¡ ·≈–°“√√—°…“„π‡∫◊ÈÕßμâπ
‡ªìπ ‘Ëß∑’Ë ”§—≠·≈–∂â“‡¢â“„®∂Ÿ°μâÕß¬àÕ¡®–‡ªìπª√–‚¬™πå
Õ¬à“ß¡“°μàÕºŸâªÉ«¬∑’Ë‡√“μâÕß∑”°“√√—°…“π—Ëπ‡Õß
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