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Catch & Crash in Sepsis

a £ a J
u'lfJLLWVIfT’E)iiﬂﬁVI‘ﬁ Tadiuns

J J a
UANYNIFATATRNIRU IﬁﬂWﬂWUWaﬂWTa\iﬂiﬂi

i ivigua nazgiAnisel

J @ a dy . < A Aa o o 9

ANIBNUYBIDIAN IO U TAN N1IZMIAATD (Sepsis) ITUANHAMITITIAA A AU
Y H H H
nalulszmanannuds vazdszmanmasiau uamngiheldsumsSnunmunz auedi
@ ' Aac 9 v 9y [ A Aa Y
wunndinwzaunsailesnunnzunsndou aasasimsdedin uazaznwnaninla

9 =1 1 = . é d‘ Yo 1 = Y 1 . é ]

21920MINa1ID4 sepsis YAAANINAIT 1A UNTNA12D9 141N Dr. Emanuel Rivers 39911
I 4 Y .. .. .. < ya 9 9
SUTINIT RS UREAY R KT RiT Emergency Medicine, Internal Medicine t4ai& Critical care gﬂug«jﬂﬂﬂummmu

9
LLu’J“VINmﬁﬂH@Iﬂ’JEJ severe sepsis LA septic shock uazawﬁmmumuumwﬂgm Early Goal
1 [ ] o & a4 o & 1
Directed Therapy (EGDT) @iausit) f.#.2001°taz Tus10@8 0 uiuAEulN159AAINGY Surviving Sepsis
3 4 o [ U 4 1
Campaign (SSC) UuiienaInssnu1ie sepsis UUDIATIY 130i30011 Resuscitation & Sepsis
s a oa J
bundles tazimsnuniuesaanuiazuuImeliann 4 3 Tae guideline SSC a1ga Aol a.f.
- @ o 1 1 4 . @ a v d '

2012" “wazdalims WA eg19ae1iod F9NHANF 1T 52INHWD I Number needed to treat YD1
11120 severe sepsis / septic shock 11 1@5UMs SN MUUINIIG 1RGN 6

Tulszmet Inediheniin1ng sepsis agnaziasaguin iosnnnannuanlaludionw ms

an [ 9 a A 2 [ d' "9
IUINY mmm%“luummqﬂ;]m HAZNTLTUNITITNHINGIV

LV

o o a d‘a 9 Y a
manannuuazteny: nienly wazlrnelunalgiia

Y a v . I A Y < 1 o 1A Y o
UNAIIULAINTIC sepsis L‘]JuﬂTJ%VIiJfJQﬂ Uﬂ'lilfﬂ‘lJ‘]J'JEJell’fNiJlél‘HﬁliJ']!m@ﬂﬁﬂ'lﬁ fl'lﬁ\?!,ﬂﬁﬂ%'lﬂ
1 ~ ' 9 DAl A . Ao A 1 o w = A
i'lEJ\‘]'lulmﬁ$°1J %%W’]J’J'ILLH’JIHNGU’ENQTJ’JEJWMﬂTJ% sepsis HATHIUINWHUINUVUATUATIADY BIDT1IUDINN
a . 1 A = o Y o I da{ a A
MNUITUUBINIIC sepsis 6l’Ll“lf’N 20 TJVIW']‘IHH 1Jmimwuwiw%m%mﬂugﬂmmnWﬂeuu Iﬂﬁ]uﬁﬂiﬂ/]ll
v ] < g A 2 ~ @
ﬂ'ﬁ@]ﬂﬁQﬂuﬂﬂ']ﬂlﬂuﬂ'lﬂﬂ'liﬂiﬂlliﬂ Linﬁuiuﬂ 71.7.1992 1NN1TTINAIVDY American College of
Chest Physicians 182 Society of Critical Care Medicine "' laa1¥nisnavanedenssnayiiasanme
{ a a ¢ < v o o
(Systemic Inflammatory Response Syndrome; SIRS) nnannmsaade wlludimruanan uag

v o Aa dy Y a oA 1 1
Jagiiulewignldlumal jrinedraunsvate



[ANNUAL CONFERENCE OF THAI EMERGENCY PHYSICIAN| BVJK]

Y 1

SIRS 15znovlildrsetiaion 2 Tu 4 fodelail
1) guHnla 19Ny > 38°130 < 36°1FaITYd
2) Sanmaduveaiale > 90 aTaand
3) Sasamsniele > 20a0ani wie i PaCO, < 32torr

o <3
4) MUIUHARDAVIY > 12,000/mm’1TD < 4,000/mm’ 130 Bands form >10%

k2
91INAMTINAAIINUDY SIRS 9ZNUI UBNIINAIZAATOLA SIRS duna ldonvatea g
13U burn, acute coronary syndrome, pulmonary embolism, cancer uazﬁuq 8110 ¥see1na 1N laN
d’d 1 d' [ a9y o 1 9 9 [ o Y a Y g’; Qy
ﬂﬁVlﬂcl,ﬂ‘1/]3Jﬂ'lfl'f!\“llﬂﬂ']ﬂﬂigﬂﬂi‘]uﬂhﬂuﬂ]@\ii'NfﬂEJ muumtmmmmwﬂmﬂﬂ SIRS Ulﬂ‘ﬂ\‘lﬁu
F) LA A ~ a dy A 1 = [ dy
T@ﬂﬁgﬂumm’w sepsis f19 51'1'33‘1/15']\1ﬂWEJiJﬂ'lfW]ﬂL“]f@‘ﬂﬁ')uslﬂﬁﬂuﬂux‘iﬂ]ﬂ\‘li'l\iﬂ'lfﬁ]'lﬂ!“]f@jiﬂ
1 < 1A 4 ¥ I ] o a 1 1 1 [
nqulanld wanwumnigenerenuaiizailundn) auihliine SIRS > 2 Yo vzwu fihefunsy
a ~ Y a g‘; = . [~{ o [l S Y . oA Yo
UINITNUNRNURUUU UNTIT sepsis aggﬂummuum @fJNlliﬂﬂ E‘]J’Jﬂ sepsis f‘l'sjiJ“VIﬂ'Jﬁllﬂﬁ‘UﬂWi
o ] o 1 = = o Y Y a ] Y Y 1 Y Aa a dy
INHIDYINNUNINN Lmzummwﬂu@mu}hmmummi@mﬂﬂaw Ul,ﬂ!,!ﬂ Qﬂ?ﬂﬂﬂﬂ??gﬁmﬂfﬂ
. P Aa <3 a & . a .
JUILTY (Severe sepsis) uazg«jﬂaﬂmmaz%ﬂmﬂmsmwa (Septic shock) Taetienuuod severe sepsis
A Y . z:{a' = o v v é dﬂg 9 1 a . A
o @‘]_]'JEJ sepsis mswmwNmmmmmﬂﬂmmwuwu“lﬂaumm AIUUYINVD septic shock AD

Y1 . t:iz:l [ a :: A 1 9 1 [
A1l sepsis NANUAU Tatiad1 SBP < 90 mmHg Wioanad llod191i08 40 mmHg 910 N0AY

a a ' A [ 3 ] ' <
Tadinnavesdilie Nan lasuaishediuiiosme (p813110s 30 mlkg) udINAW

Sepsis = Infection - SIRS > 2/4
Severe sepsis = Sepsis + organ failure >1

Septic shock = Sepsis + SBP <90 mmHg Wioanad > 40 mmHg (31NVOIAN) + fluid 30 ml/kg

9 ' 9
UTIUAINIE severe sepsis LAY septic shock HUINAVIINNIIT sepsis ﬁﬁmm’;ummmﬁu
i ldszuy InadeuTaiauazmaihmesngiou lidieorzae luiieane wu gilhendaay
poN1ipead130 liooniay n172 acute kidney injury (AKI) 11199910 kidney perfusion Niaaas filaehi]
PIMSFVAUD1NAIN brain perfusion N Titfisane Felunalfiia fuglinmsinmawnsolddeya
Y
1 o [N ' o a 4 Aa oA
matinnmsdniszia a319519M0 AsRTYYIVUTN aasAIuMIATIIIATIZHN KB iTAMS
' S dAa X o g A a £y o Y . . '
8141508 o1msiifavuiniilueimsiinannmsduraivess JeI21an (macrocirculation) e 1
v A =2 = . . . dy A 4 Y aa o
Tapiuimamizanasliluseazi@eaves microcirculation 1nvu e ldamnsalinmsiddonay

13 PR Y s A2 o A ' = 1
Snudihe 1dsaa5899u asiaznanlusieazideans 1)



[ANNUAL CONFERENCE OF THAI EMERGENCY PHYSICIAN| BVJK]

8N Yo o o w ' 9 = 2 A A A '
Tu ssc2012° lammuamidrinannuane Pazidoauiniu Tmsmuduludiuveanans
a o Y Aa oA Y v ~ 19 <3 1 a 1 dy
A379UATILHNNBIPUANMITNA1BTOAWNITNGN 1 1ag 2 UARLAARUI NUEWAIFAY N3
o a oA a [ @ [ {a
'l 1F umalianes manszareanus luuwungnmue1arh lden eds ludluntdenlums

. o

Uiiaiin

M13199 1: (NPT ININY SepsisAy SSC 20127

Diagnostic Criteria for Sepsis, Severe Sepsis, and Septic Shock*

Sepsis (documented or suspected infection plus one of the following)

General variables

Fever (core temperature, >38.3°C)

Hypothermia (core temperature, <36°C)

Elevated heart rate (>90 beats per min or >2 SD above the upper limit of the normal range for age)

Tachypnea

Altered mental status

Substantial edema or positive fluid balance (>20 ml/kg of body weight over a 24-hr period)

Hyperglycemia (plasma glucose, >120 mg/dl [6.7 mmol/liter]) in the absence of diabetes

Inflammatory variables

Leukocytosis (white-cell count, >12,000/mm3)

Leukopenia (white-cell count, <4000/mm’)

Normal white-cell count with >10% immature forms

Elevated plasma C-reactive protein (>2 SD above the upper limit of the normal range)

Elevated plasma procalcitonin (>2 SD above the upper limit of the normal range)

Hemodynamic variables

Arterial hypotension (systolic pressure, <90 mmHg; mean arterial pressure, <70 mmHg; or decrease in systolic

pressure of >40 mmHg in adults or to >2 SD below the lower limit of the normal range for age)

Elevated mixed venous oxygen saturation (>70%)

Elevated cardiac index (>3.5 liters/min/square meter of body-surface area)

Organ-dysfunction variables

Arterial hypoxemia (ratio of the partial pressure of arterial oxygen to the fraction of inspired oxygen, <300)

Acute oliguria (urine output, <0.5 ml/kg/hr or 45 ml/hr for at least 2 hr)

Increase in creatinine level of >0.5 mg/dl (>44 [lmol/liter)

Coagulation abnormalities (international normalized ratio, >1.5; or activated partial-thromboplastin time, >60 sec)

Paralytic ileus (absence of bowel sounds)

Thrombocytopenia (platelet count, <100,000/mm3)

Hyperbilirubinemia (plasma total bilirubin, >4 mg/dl [68 [Lmol/liter])
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Tissue-perfusion variables

Hyperlactatemia (lactate, >1 mmol/liter)

Decreased capillary refill or mottling

Severe sepsis (sepsis plus organ dysfunction)

Septic shock (sepsis plus either hypotension [refractory to intravenous fluids] or hyperlactatemia)

* Data are adapted from Levy et al.”
Refractory hypotension is defined as either persistent hypotension or a requirement for vasopressors after the

administration of an intravenous fluid bolus

M13199 2: (NAANITININY Severe sepsis'

Severe sepsis = sepsis induced tissue hypoperfusion or organ dysfunction (any of the following thought to

be due to the infection

Sepsis-induced hypotension

Lactate above upper limits laboratory normal

Urine output < 0.5 ml/kg/hr for more than 2 hrs. despite adequate fluid resuscitation

Acute lung injury with PaO,/Fi0,< 250 in the absence of pneumonia as infection source

Acute lung injury with PaO,/Fi0,< 200 in the presence of pneumonia as infection source

Creatinine > 2.0 mg/dl

Bilirubin > 2 mg/dl

Platelet count < 100,000 AL

Coagulopathy (international normalized ratio; INR > 1.5)
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Explore EGDT & Resuscitation bundles
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Mechanical ventilation of sepsis-induced acute respiratory distress syndrome (ARDS)
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A Aa oA P . . [ v 12
M3 4: agdunIna ialuilie Severe sepsis 1ag Septic shock MUNANFIULTZINY SSC 2012

Guidelines for the Treatment of Severe Sepsis and Septic Shock from the Surviving Sepsis Campaign*

Element of care Gradet
Resuscitation
Begin goal-directed resuscitation during first 6 hr after recognition 1C
Begin initial fluid resuscitation with crystalloid and consider the addition of albumin 1B
Consider the addition of albumin when substantial amounts of crystalloid are required to maintain 2C

adequate arterial pressure

Avoid hetastarch formulations 1C

Begin initial fluid challenge in patients with tissue hypoperfusion and suspected hypovolemia, to 1C
achieve = 30 ml of crystalloids per kilogram of body weight. The guidelines recommend completing

the initial fluid resuscitation with 3 hours (UG)

Continue fluid-challenge technique as long as there is hemodynamic improvement 1C
Use norepinephrine as the first-choice vasopressor to maintain a mean arterial pressure of = 66 1B
mmHg

Use epinephrine when an additional agent is needed to maintain adequate blood pressure 2B
Add vasopressin (at a dose of 0.003 units/minx with weaning of norepinephrine, if tolerated uG
Avoid the use of dopamine except in carefully selected patients (e.g. patients with a low risk of 2C

arrhythmias and either known marked left ventricular systolic dysfunction or low HR)

Infuse dobutamine or add it to vasopressor therapy in the presence of myocardial dysfunction (e.g. 1C
elevated cardiac filling pressures or low cardiac output) or ongoing hypoperfusion despite adequate

intravascular volume and mean arterial pressure

Avoid the use of intravenous hydrocortisone if adequate fluid resuscitation and vasopressor therapy 2C

restore hemodynamic stability; if hydrocortisone is used, administer at a dose of 200mg/day

Target a hemoglobin level of 7 to 9 g/dl in patients without hypoperfusion, critical coronary artery 1B

disease of myocardial ischemia, or acute hemorrhage

Infection control

Obtain blood cultures before antibiotic therapy is administered 1C
Perform imaging studies promptly to confirm source of infection UG
Administer broad-spectrum antibiotic therapy within 1 hr after diagnosis of either severe sepsis or 1B/1C

septic shock

Reassess antibiotic therapy daily for deOescalation when appropriate 1B

Perform source control with attention to risks and benefits of the chosen method within 12 hr after 1C

Diagnosis
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Respiratory support
Use a low tidal volume and limitation of inspiratory-plateau-pressure strategy for ARDS 1A/1B
Apply a minimal amount of positive end-expiratory pressure in ARDS 1B
Administer higher rather than lower positive end-expiratory pressure for patients with sepsis-induced 2C
ARDS
Use recruitment maneuvers in patients with severe refractory hypoxemia due to ARDS 2C
Use prone positioning in patients with sepsis-induced ARDS and a ratio of the partial pressure of 2C
arterial oxygen (mmHg) to the fraction of inspired oxygen of < 100, in facilities that have experience
with such practice
Elevate the head of the bed in patients undergoing mechanical ventilation, unless contraindicated 1B
Use a conservative fluid strategy for established acute lung injury of ARDS with no evidence of tissue 1C
hypoperfusion
Use weaning protocols 1A
Central nervous system support
Use sedation protocols, targeting specific dose-escalation end points 1B
Avoid neuromuscular blockers if possible in patients without ARDS 1C
Administer a short course of a neuromuscular blocker (<48hr) for patients with early, severe ARDS 2C
General supportive care
Use a protocol-specified approach to blood glucose management, with the initiation of insulin after 1A
two consecutive blood glucose levels of > 180 mg/dl (10 mmol/liter), targeting a blood glucose level of
< 180 mg/dl
Use the equivalent of continuous venovenous hemofiltration or intermittent hemodialysis as needed 2B
for renal failure or fluid overload
Administer prophylaxis for deep-vein thrombosis 1B
Administer stress-ulcer prophylaxis to prevent upper gastrointestinal bleeding 1B
Administer oral or enteral feedings, as tolerated, rather than either complete fasting or provision of 2C
only intravenous glucose within the first 48 hr after a diagnosis of severe sepsis or septic shock
Address goals of care, including treatment plans and end-of-life planning as appropriate 1B

* Data are adapted from Dellinger et al.® ARDS denotes acute respiratory distress syndrome, and ICU
intensive care unit.

t For all grades, the number indicates the strength of the recommendation (1, recommended; 2,
suggested), and the letter indicates the level of evidence, from high (A) to low (D), with UG indicating

ungraded.
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Updated in Sepsis Management
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