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Treatment Guidelines of Sepsis and Septic Shock

Heung Bum Lee, M.D,, Hee Moon, M D,

Department of Internal Medicine, Research Institute of Clinical Medicine, Chonbuk National University Medical School, Jeonju,

Korea

Severe sepsis and septic shock are major healthcare problems with high mortality, ranging from 20% to 60%,
affecting millions of individuals around the world each year. The speed and appropriateness of therapy
administered in the initial hours after severe sepsis develops have an important impact on the outcome. In 2004,
an international guideline that the bedside clinician could use to improve the outcomes in severe cases of sepsis
and septic shock was published, Several landmark studies recently demonstrated that therapeutic strategies may
reduce mortality substantially, The “Surviving Sepsis Campaign guidelines for management of severe sepsis and
septic shock: 2008, using a new evidence-based methodology system for assessing the quality of evidence and
the strength of the recommendations, was updated. The revised version is based on an updated search into 2007,
Evidenced-based recommendations regarding the acute management of sepsis and septic shock are the first step
toward improving the outcomes of critically ill patients, We review the treatment guidelines of sepsis and septic

shock.
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Fto] AEHQ It STl Hlgte] Yl o ¥
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Z7kst A skl 2 ) B Wk, S 4
2 welelAE Tekah chel sistariel AL, Ak
AR ulo| 22~ (human immunodeficiency virus)e] <3,
Al gk A Sol HofE Zlow Azber
H&Z 2ot FEE 3 AFAE 20009’ 2004
d'ol WS, 20073744] EE A45E GRADE cri-
teria’ 2 7}3}e] 2008 AP, Amo] A £F
I, o] % 34, Hlg 55 Wkl 271 w2t
high (grade A), moderate (grade B), low (grade C), very

low (grade D)& H-73}$12 ™, strong recommendation

(grade 1)} weak recommendation (grade 2)0.2 &

3l P (recommend)¥} L2 (suggest) Ao 2 WHE3}
Aok
AT

M O|(Definition)

19921 ACCP/SCM Consensus Conferencedl|A] syste-
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mic inflammatory response syndrome (SIRS)2] 7@
AL, HEFS el gk SIRS= A ofstslon,
TSHEFTE Holw sht ol de] 54 7] 7lsel ol

e dldF o g ldras 5T Aol
e el Aolateltt. @S o3 AFYge 5
Z=7] &g{}o] 90 mm Hg "|yto] Ay, Hit-FW e (mean

arterial pressure)©] 70 mm Hg 7|9k, = =7] o]
o]HHET} 40 mm Hg o HoAAY FUg AR
Hlal 2 FEHAF nRQl A2 Ao, ofuf thE ol
2 Ak A3k v Eofo} gt}

W= AHG FAEZFAE B st o|2g

TFAI8H(tissue hypoperfusion)= 43
(lactate) F%=2] 71} =S (oliguria)©] 4
= el

S| Heydz|

(Pathophysiology of Sepsis)

ALEA AEFl(pro-inflammatory  cytokine)$l tu-
mor necrosis factor (TNF)7} &HAE°® & TNFE F ol F
Akt sESellr &3] & 4 e AU 1Y, sE
-3 31(disseminated intravascular coagulopathy), 543
SFHTS T (acute respiratory distress syndrome)©]
TASh= 2 sy, o2 a7 Ade H¥%F
I ARE FHEFTH HEaT Fol el st <5
o] AAl A5 whgoll o3t Ao = WS Aok W

HEZH 7o Aol thgh Aol oJabd A
HY(innate immunity)®} XM (acquired immunity)
o #dd Zlom AZEn, 535] Add AN T8
3l s P 5l= thA) Al E(macrophage) 2] migration
inhibitory factor®} 22 A|E7}R10] fPF Ao T4
SHEES i

HAAS 2IA5H= Toll-like receptors (TLRs)S ¥3}3k
ZAA} A3 (signal transcription) 7]A¥} nuclear factor-
kappa B (NF-kB)©] sj&Ze|x <] oJgte]| that we oI
7} 9 Ear 9=, TLRs¢} 22 w2 membrane mo-

i
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lecule)?} nucleotide-binding oligomerisation domain¥}
2o A o Tl oJa) WelAlE IAskaL w9zt
(ligand)2] F-2ro 2 ME o A&Hkgo] Al&bsle] A=
NF-kB ZANtranscription)& S5=3k", o] Az A
A4 wiANAIg FHZF A (anti-inflammatory) wi7) A <]
S =3k SIRS 22 compensatory response syn-
drome ¥H3-& HEIITH,

B FdsTet g F5uds RddxE
W3] A (endothelial cells)7} -84 (procoagulant) &
2h83}a1” | Ao A E (epithelial cells)= T4 Mk <)
sto] Aol AMozel A5e R, ATA
(apoptosis)ol] WFITH! | EE8F m] 458kl (microcircula-
tory dysfunction)e] 2]+ A}EA|(mitochondria)®] AkA
ohf Bz Clstel sEEAL oA 12 el
“dysoxia”ol] WRAA| Ha°, AT 2EAE Fef2 <5t
1EG, 2FhA vz el (vasopressin) 2R, $417, 1%

AT R Zo olibs 2

SEYES9 =
(Management of Severe Sepsis)

1. 7| AAMl=(Initial resuscitation)

1) [EE]: HEF SAfollM 27] FHA R0l B-a)
I ARt 7L AGEAY EF Z2EE7F 4 mmol/L
ool AR wekste] A|FstE AleS AY
gt AR ALY <l F nkE AlEstal S8k |
Aol AA7} Glofof gkt A 6AIRE Bt 27 A5
E-YH(early goal-directed resuscitation)= T3 2t}
(grade 1C) (Figure 1)".

(1) 473} (central venous pressure, CVP): 8§~ 12

(2) HTFNU(mean arterial pressure, MAP) =65
mm Hg
(3) AIRFE A (hourly urine output, U/O) =0.5

mL/kg/hr

4 FAAHCINAGD) AAREI]E(S0O,) =T0% B
 EFAY A-F 3 = (mixed venous oxygen satura-
tion, SyO,) =65%

2) [mE]: 271 6AIzke] 2R7]o FAlAgEIgte] H3EX|
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Suspected Infection

!

The high risk patient:
SBP<90 mmHg after 20~40 cc/kg volume challenge or lactic acid 24 mmol/L

>8~12 mm Hg

Antibiotics within 1 hour and source control

|

Crystalloid or colloid

Decrease
oxygen
consumption

65 or >90 mm Hg

Vasopressor or
vasodilator therapy

>65~90 mm Hg

>70%

Goals
achieved

No

>70%
PRC to Hct >30% >

<70%
lonotrope (s): °

keep HR <100 bpm

Figure 1, Algorithm of early goal-directed therapy'®. SBP: systolic blood pressure; CVP: central venous pressure; MAP:
mean arterial pressure; ScyO,: mixed venous oxygen saturation in central vein; PRC: packed red blood cell; Het: hema-

tocrit; HR: heart rate,

o =Eglgole AN AALFEIET} S0, <T0%, SVO,
<o5%etH AT FER HEF84&(hematocrit) &
30% oo 2 FABIAY, F71E =HFEI (dobutamine,
Hol8% 20 pg/kg/min)S HZA g} (grade 20).

2. TI=HDiagnosis)

|- FRA Fof ol FAufS Alsggict, Hof
go] Ao BES AFs=Tl, Al B9A
GHFE ofo]] AU A 48A1KF o) g HFA|
(vascular device)7} ITHA Sh= HE=EA] o] 32ollA] AlF)
gt AW, HH, A, 557] BHlE ol deles
HAEE Agolle o= YA Fof ol wleF A
ARE AldETt, ey wjeF HARE flal A Fo7t
A=A = HEtk(grade 10),

2) [AH]: 7] 7FsAdo] sl A dels &
7] 91t A AARE SA] AldsitE e "ot
Ao EQPAst gxle] Hfol= 2aTtel 22 AL
+83FcHgrade 10).

3. SMx| R (Antibiotic therapy)

1) [EE]: & LF(grade 1B)9} S5 Z(grade 1D)

FAbelA 7hsgh gk whE ARRE, A 1ARE ool FAAAIE
et AEsk Wi A A Fo Ao Hda
ofof sEANE o] = <lsl YA Fof Alto] A AE|IM =
ot Hck(grade 1D).

2) [ BT A== 7hsAdo] =2 dddtel 53
ARl Bt e 1 ool IS Witste] AL,
FAR= 7 el 240 Ads st =2d 5 Q)
ofo} gHk(grade 1B). YAl &= wid Br1staL, viig
=9, 549 v)8-S Yde =3o] He3tKgrade 10).

3) [mE]: Yo =Eat 7FFo] =AY oA

AF 3 23N E T (neutropenia)o] Sl

oS s (grade 2D).

D3~5US 2 AEA A Wtae
gt w2 ARE Qb A Aol R
23+ (grade 2D).

PIA| A= 717k Ao g 7~109 A4
FRg QA whgo] turt 934 wjodls
ol Aol dAY, AN SY e
Asl7t R A9-ole F o 21 7 st A
7} Q3K grade 1D).

[EE]: AFEA ARl ofgt Aoz Slxd g

ox, i

£ S 0l
=2
rlr
o=
2
okt

5
=

gy
e
p‘L
X
&O
rf

9 fo
— ok
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=
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Table 1, Examples of source control

Source control

technique Examples
Drainage Intra-albbdominal abscess
Thoracic empyema
Septic arthritis
Debridement Pyelonephritis, cholangitis

Infected pancreatic necrosis
Intestinal infarction

Mediastinitis

Infected vascular catheter

Urinary catheter

Infected intrauterine contraceptive
device

Sigmoid resection for diverticulitis
Cholecystectomy for gangrenous
cholecystitis

Amputation for clostridial myonecrosis

Device removal

Definitive control

of oJgt 23} 7+ ok HAd KAk WS 2 4s)s)
7] S5t AAE 7s3 sk W] Fesith(grade 1D).

4, 1loj| st x|x|(Source control)

1) [ET]: A= A== F9of ek HARE wt
AIZE Woll Aldste], o]& ERletAY s AlgtHgrade
1C). 7hsgt & o]g A= A EA 6AIRE o
of AlgY=ojof dtH(grade 1D). 9IS AAT 4 A&
2ol A ] wjdo, HA}EZH AA, 7
o] o AlElE AR AAE B2 el tigh x&H<l
#e7} 2 Htk(grade 1C) (Table 1)

2) [mf]: A% o] I gl ohe A=A Sk
o Wz Aolgls 2A B3 TG 5 UL

w7}l AA7)8c} (grade 2B),
3) [HA]: el Wi A= 94 Ax|Hrl= Ag
2 g=2do] Ao Au|A FA) vhHS PAsTHgrade 1D).

4) [AE]: @Tﬂf W A27F delolebd, ofE AlAskaL
M2 AXE wHETHgrade 10).

5. TH QB (Fluid therapy)

1) [EE]: 4 244 (fluid resuscitation) o= ZE0]
Z(colloids) 7} Ag|~EZ o] =(crystalloids) ¥ F o=
o] Sk A7} 9] el o} i AAc)
(grade 1B).

2) [} 27 5 e 2GS § mm Hg o

494

F(Q1FEFF2 Sl M= 12 mm Hg o)X
2 3} aey F5 1 o] FAQRlo] 8T =
31t (grade 1C).

3) [HA]: FAFF-S L, Wk Ak 2]
A sdo] FA1E HH”W AlgElofo} ‘Glﬁ}(gmde D). ¥

G Alet5(hypovolemia)o] o4 =™ 302 &<t 2|2
Folz galloZ 1000 mL o EE FFole galo

300~ 500 mL o] T et 27| BEAS}
A 9ol o Wan e o) solgEol B
& 4 Sltkgmde 1D), Welshd] A7 4 57 §lo] 244

ug) i 5 A7ioke] A4S Hol: Heds o)

—H
T E£5E Fx} Fo|=F dltKgrade 1D),
6. SQAAT|(Vasopressors)

1) A FFEdgS 65 mm Hg o] A3t
(grade 1C),

2) [AE]: PdsAlE 73t T4 (central vein)
< 0|83t =3}l(dopamine) = =2 ol|9u| = H(nore-
pinephrine)& F&3tHgrade 10),

3) [TH]: €A} AR olF)v] = & (epinephrine),
2 g Z H(phenylephrine), B}AZ
AREEFA] ek=THgrade 2C), BFAZ 2] 0,03 units/min
g 2oz 6}771] AR 7o 2|z
Y o= ALR-2 v|wE e o Tr‘,]‘d]— x}o].E_ Ho|z] 99k
o 2of|uju|Z oy Eupilof Bhgo] gl A-g-ol=
dulzdS A WA A = /\]‘%‘;‘z 4 th(grade
2B).

4) [HB]: AL =unle 2l7)s Bz ofn|7t gl
o] AV HE BHog = '7474'6}74 2F=CHgrade 1A),

5) [HE] EIsAIE AHEshk= Aolle Hee @
< Sfell sHHEE AXE dBdethgrade 1D).

I g4l (vasopressin)-<

lm

7. tlAl = &ZIH|(Inotropic therapy)

1) [E&]: AAFTHHcardiac filling pressure)o] F7}
S e AukEst ge A7) Ast 2o 835)
™ ERE (dobutamine) FZ PA3THgrade 10).

2) [H&]: Xé)‘} oja}o 7 Ak 4= (cardiac index)
BAEA] b=t grade 1B),

_4

8. ZZEIAH|Z0|=(Corticosteroid)2| At

1) [22q]: AT A F|=2 FE]$=(hydrocortisone)
AF= 2 gMIl FolEAE AJL3HE &gto] A
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o] HA ¢+ B¢ Ldgith(grade 20),

2) [mEd]: TN B=RHEE AGoTE A
3=t ACTH stimulation test= 2J7]7} gitH(grade 2B).

3) [13]]: SI=2=EES AR & gk GApet
&(dexamethasone)& S24 0|l 71402 Al3HE-
oAl Al S5 JAR = 7] vkl ARSSkA] o=
CHgrade 2B).

4) [18]: S|=RFEES AR QAL RSk &
HZol=AA7l #3t FEHAE AT ZE (mineralo-
corticoid) EI7} gl Af-dle wid F7HHe= AT
fludrocortisone 50 ug2 Fofdlal, S| =2 HE|ES AL
3h= 7-¢-oll= fludrocortisone |2 Al o g wgjst
T Urhgrade 20),

5) [mE]: O o At oA %= gl
HH 2E| 2ol=F fste] THetH(grade 2D).

6) [HE] Wiz X7 o2 ARREE ZEx
H2ol=e] geke SlEg FE|Eo 2 & 300 mgS 2
F3}A] F=Thgrade 1A).

i

9. Recombinant Human Activated Protein C (rhAPC)

ol Iufjellr= ARSEE 5 gl RO ARt Thd
7157l FukdE FdFe] Aol mEdit,

1) [22d]: AESo L F7)7)s B Bdste]
£ APEEY] ASEHE 74, S APACHE 1T =25, th#
d A7)18A ] AoE= 717} ol e rhAPC FolE
efgith(grade 2B, 309 ool -3 e ghajol tf
31X grade 20). LU} Fd 57152 A-folle Al
3l gt

2) [HA]: ddHoz ApFEo] W 799 APACHE
I <20 wlvh ©d A7e] 9ol AgskA] e

(grade 1A).

o o

IN

10, EAUKX|H|Q F0i(Blood product administration)

[w
oA
BN
ek
jubed
<

Ao] BRAS} AT s,
ARETZ, 4 29, BAF A4, 2IAZ e
, 827} 7 g/dL vkl Solis 7~9 o/
A AEE BEE HIT FIS A9FHgude 18).
2) (] WE Az 2402 AR erythro-
poictin)®] AHg-2 T3] eheth, et AR 3

=
3) [1&]: AXEZEE A (fresh frozen plasma) SAY
Z8o| gAY HEH A2} oA E He7) ofbdeld A

AR Fagele mAE HAHo2E FofebA] v
(grade 2D),

4) [H%]: 5 EFodt HBaToqA FEFT (ant-
thrombin)-& BA3sIA] Z=THgrade IB),

5) [@&]: 23 47} 5,000/mm’ ©|gFe] AE] oA =
Z8o] gie A9olx aus 53, 2o Hugh
Aol e FAdME daF F7F 5,000~30,000/
mm’ Eehd $8¢ nEdnt st ud 5]
= Ay F7} 50,000/mm’ o]4Fel AdefellA A|sEict
(grade 2D),

s5yEs0l #EY A=

(Supportive Therapy of Severe Sepsis)

1. IE€E RY FHH&Y/EHsEFHERZ 2
517 |(Mechanical ventilation of sepsis-induced
acute lung injury, ALl/acute respiratory distress
syndrome, ARDS)

1) [A&]: 18] 3F%K({idal volume)S 7|HHAIF(H, 50
+0.91 (7] leml —152.4; &, 45.540.91 (7] lem] —152.4)
< 7)1Fo = sy 6 ml/kgS EEZ FTHgrade 1B).

2) [EZE: #HH7|¢=(plateau pressure)S 30 cmH,O
olhz. fAlgkgide 10),

9) [EE] BRI 18] 35FS Hastelet 4
23tk TRHIESE H8AY - H18E THIAS
(permissive hypercapnia) (grade 1C),

4) [AF]: &71% R} (positive end expiratory pres-
sure, PEEP)> ©7] & FHIg # 3122 WAJs7] ffst
o} HAsItHgrade 10),

5) [13]: E-2}2](prone position)i= A YHEFOZ 13k
AEAdo] Sl ol JAA A s Aol e =2

FUHEEFIONT BRG] aTHE Aol
21} (grade 2C),

6) [AF]: 537 F2 A= 5717F ofuEhd F<l
AQIeE 1 olF38h7]|-§2y H(ventilator-associated
pneumonia)g o|H&F7] 3ke] AFEo]7](head of bed
elevation)E #A3Hgrade 1B), [nH]: Fd=ol7]=
oF 30~45°% 3l (grade 20C).

7) [m3]: #3337 ] (noninvasive ventilation, NIV)
= AtHeg v 9bg Bz ukesAY v PEEP
o] a7HE A% % TEEY ANLET sFHAhy-
poxemic respiratory failure)ol|A] stz o 2 kg H 7

495
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Original iliness resolving; No new illness;
Off vasopressors and continuous sedatives; Cough during suctioning
Pa0,/FIO,>200; PEEP <5 cmH,O; VE <15 L/min

Frequency/TV ratio <105 during 2 min SBT

Spontaneous Breathing Trial * (30 to 120 minutes)

Achieving ant of these criteria for an
sustained period at ant time during the trial
represents a weaning failure and the need
to return to maintenance MV.

RR >35/min, Sa0, <90

Pulse >140/min or change >220%
SBP >180 mmHg or <90 mmHg
Agitation, diaphoresis, or anxiety
F/TV ratio >105

%

Cough adequate to clear secretions
Able to protect airway

Yes

Yes N
| Return to maintenance MV

*Options include T-Piece, CPAP 5 cmH,O or low level (5~10 cmH,0O typically based on ET tube

size) pressure support ventilation.

Figure 2, Use of spontaneous breathing trial in weaning ARDS patients

0% PEEP: positive end-expiratory pressure;

VE: minute ventilation; SBT: spontaneous breathing trial; RR: respiration rate; SaO,: arterial oxygen saturation; SBP:
systolic blood pressure; F: frequency; VT: tidal volume; MV: mechanical ventilation; CPAP: continuous positive airway

pressure; ET: endotracheal,

Foll EA7E A ARGl =E 5 QlaL, 7% 2]
g 2282 WSSl 7eE BEE 5 ol sl Jle
H, W 3Eo] Z]jso] Z1eatEe] $13do] v ¢

e (grade 2B),

8) [HA]: A8¥7] o] (weaning)& SF71E WL =}
W 55 sEo] Y B Al=sk o 24
ook gk(Figure 2%, @ ZAd4elofok 3t} @
A glo] gty oz ek ofof gt} B A= |t
ek A7ek o5k A7} glofok sttt @ W2 Hre]
AFB7] AJA|e} G2 s FHo g FA|H L Qlofof
sitt, ® 87EE St EEE QhHvkA(facial
mask)U 87782 nasal cannula) 25 23| 232
= Qlojof gt} wheF xHkS S A% (spontaneous breath-
ing trial)7} A& ol2hd W (extubation)gHc}, APEE
FAEE $e 9t ] B E(pressure support)H, 5 cm
H0 AE9] #|&:3 M (continuous positive airway pre-
ssure)s AU, T-piece 359 5= A9 + 3l
THgrade 1A),

9) [E]: &3¢l #5H71HE] (pulmonary artery ca-
theter)= AAIA] E=tHgrade 14),

io
o
I
o

496

10) [AF]: <le7] Aok T8 JA7IRME ©5
87] glste] 2Ale] BRASL HEEA ke AL Sl
Qs g Mazrle Hadsls Aet 2o

QW (fluid-conservative strategy)©] ¥ Hgrade 1C).

2. T (Sedation), OtF|(Analgesia) H AAZFRICHH|
(Neuromuscular blockade)

1) [E&]: 27t ash A387] 21 Sl tisf
A= 5912 (sedation protocol)S AAEHHgrade 1B).

2) [HE]: A7) 59 A= ¢ IAHHE(end
point sedation scale)ol|] we} 7Fd4 Z-& 2|42 AE =)
Moz S A el el 214S fsel B
8 A FUFge =ddr(gade 1B).

3) [AA]: HEF oA AWEZHAA ] AR A2
SA 37 A&E Q7] wie A ARSEHA]
eth AFSSAAAE ARsE Aol 28 A T
YA o7 Fofafal, A&H 2 RG-Sl -9-olle Abd
g3 AEE train-of four monitoring® & Hr}alc}
(grade 1B).
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3, &t Z=H(Glucose control)

118G 24E ffste] 27)dle AT ded
A5E AgHgradelB),

2) [Z]: @32 150 mg/dL P|¥to 2 FAE AL L
23ltHgrade 20).

3) [AE]: AT JedAR Foll= o] eHgst=]
A= 1~ 2417 ZHA 0 2 Qs Folli= 4413 740
2 d9s ZA8tHgrade 10),

4) [AE]: ZAEHS o]&st dFHAKpoint of care
testing) oA GO T SAET ol ol T2
dloF gtch(grade 1B). L¥Hd o2 BAEHE o83 &

T SAA= FHold Ao Hlgte] o=z o

12% A=A BHA S4H

1) [AE
= 7

I

4. AMCiH 2(Renal replacement)

1) [22d]): 54 4
)] 2} (continuous renal replacement therapy, CRRT)
I 84 T W2 T3 Ed7 Yrk(grade 2B).

2) [m2f]: defshe e EqPARt Aol CRRTS
g (grade 2D),

AR o] FalE sxfoa] z|&A el 4l

o

ZEH A (Bicarbonate therapy)

1) [E&]: pH =7.152P4 22]o] AFAsl= gk 2t
3ol diste] Al 7S FolAY 9t
Z otAe EAHo =z 3 FEHMIEH(sodium bicarbo-

nate, NaHCO;) Fol= FHEA| ¥=THgrade 1B).

6. 4l Hﬂﬂ_hlééﬁg 0f 2H(Deep vein thrombosis proph-

1) [HE]: AFANEAT oS flste] dawgta
=, Azt S, &5 £, H2Y] Hred 2
F71%0] 9thd @ unfractionated heparin (UFT)< 1
2~33] FoJalAU @ A&EAE 9t (low-molecular wei-
ght heparin, IMWH)S ¥ Foi3ltH(grade 1A).

2) [H™]: 3=k ARgo]l F719] Af-ell= graduated
compression stockings S-& intermittent compression
device9} -8 71A1A An7F 27)7) ofd 3 =H =k
(grade 1A),

3) [mell: A guEaze) Jl9Eo] YAt 94, A
?ﬂg_dr?(-] J/}- ZEL }1\:1 %]uﬂg % ulxggl _?,]64/\‘]0]
- F2 Bgolls 717 HA| vk kA Ao}

N
N,
e, rlo

A A AR WEe e
4) [mE]: 2P SAfollAl=
$1 arefghk(grade 20).

T Stk (grade 20).
UFH XU+ LIMWHS

7. AEHAH L of2k(Stress ulcer prophylaxis)

1) [HE] 35 88 =4 St il 2Eg =AY
o] o} B30 2 H, blocker (grade 1A) B TREFHT
JA|A (grade 1B)E Fofgich, et 5 8w =4
= ks Axe Aited Ao ey
Ho| AFo] Tkt A agstolof gt

8. MEHA! Rtml Qo4 x| 7{(Selective digestive tract de-
contamination, SDD)

SDDoﬂ gt f-8-4300 tsimie A4 v ok 55
HEdF 2L Jﬂgﬁﬂw SDD«] Eﬂroﬂ sk djeke) o

TAR} gl AHeE &F sDDe} ¥ F
of offiel tst A7} JJBL RAog *M%E}.

2 E

ARt E %27 1A% (early goal-directed therapy)<

o, APdE, A AN HIE FellA] et
E9E BYF 2008 WA E AAE H8F A=
Qo] A H Zol=, PMA|A, activated protein C, Al
A8, A, AJAAA, =4 T2 ATl thet
o F o A Ye-S 3 %3 k. et ARA7E o]
Ao e 28NS 7|22 ATk Aves
HE5 BHd "cl’bmok%% - &2 (dynamic)©] L T}
oFs}7] (heterogeneous) W&ol Aj=o| W EE= Z7]d
ofa 5 7 ool & ARIE Q1S Aolth. HEgk #|3
Aleo] A Eatol e A[&HQ1 Ho] Had A
o8 Azher,
2o2 5 A #dl| glof gxte] 3|5 A
ARl A= Qlow HZ =] HiL e FA8H
I T 5= E3eE &elF, BAE EAlel e =
=7t 498 Aog A7hErt

Al
=

o

% N
&

1. Martin GS, Mannino DM, Eaton S, Moss M. The epi-
demiology of sepsis in the United States from 1979
through 2000, N Engl J Med 2003;348:1546-54,

2, Dombrovskiy VY, Martin AA, Sunderram J, Paz HL,

497



HB Lee et al: Sepsis, septic shock, treatment guideline

10.

11.

12,

13.

14.

Rapid increase in hospitalization and mortality rates for
severe sepsis in the United States: a trend analysis from
1993 to 2003, Crit Care Med 2007;35:1244-50.

Matot I, Sprung CL. Definition of sepsis. Intensive Care
Med 2001;27 Suppl 1:53-S9.

. Dellinger RP, Carlet JM, Masur H, Gerlach H, Calandra

T, Cohen J, et al; Surviving Sepsis Campaign Manage-
ment Guidelines Committee, Surviving Sepsis Cam-
paign guidelines for management of severe sepsis and
septic shock, Crit Care Med 2004;32:858-73.

. Atkins D, Best D, Briss PA, Eccles M, Falck-Ytter Y,

Flottorp S, et al; GRADE Working Group. Grading
quality of evidence and strength of recommendations,
BMJ 2004;328:1490,

. Dellinger RP, Levy MM, Carlet JM, Bion J, Parker MM,

Jaeschke R, et al. Surviving Sepsis Campaign: interna-
tional guidelines for management of severe sepsis and
septic shock: 2008, Crit Care Med 2008;36:296-327,

. Bone RC, Balk RA, Cerra FB, Dellinger RP, Fein AM,

Knaus WA, et al, Definitions for sepsis and organ fail-
ure and guidelines for the use of innovative therapies
in sepsis. The ACCP/SCCM Consensus Conference
Committee, American College of Chest Physicians/Soci-
ety of Critical Care Medicine, Chest 1992;101:1644-55,

. Carswell EA, Old 1J, Kassel RL, Green S, Fiore N, Wil-

liamson B. An endotoxin-induced serum factor that
causes necrosis of tumors, Proc Natl Acad Sci U S A

1975;72:3666-70.,

. Tracey KJ, Beutler B, Lowry SF, Merryweather J, Wolpe

S, Milsark IW, et al, Shock and tissue injury induced
by recombinant human cachectin, Science 1986;234:
4704,

Calandra T, Froidevaux C, Martin C, Roger T. Macro-
phage migration inhibitory factor and host innate im-
mune defenses against bacterial sepsis. J Infect Dis
2003;187 Suppl 2:5385-90.

Fritz JH, Girardin SE, Fitting C, Werts C, Mengin-Le-
creulx D, Caroff M, et al, Synergistic stimulation of hu-
man monocytes and dendritic cells by Toll-like receptor
4 and NOD1- and NOD2-activating agonists, Eur ]
Immunol 2005;35:2459-70.,

Zingarelli B, Nuclear Factor-kappa B, Crit Care Med
2005;33 Suppl 12:5414-6,

Levi M, ten Cate H, van der Poll T, van Deventer SJ.
Pathogenesis of disseminated intravascular coagulation
in sepsis. JAMA 1993;270:975-9.

Coopersmith CM, Chang KC, Swanson PE, Tinsley KW,

498

15,

16.

17.

18.

19.

20,

21.

22,

23,

24,

Stromberg PE, Buchman TG, et al, Overexpression of
Bcl-2 in the intestinal epithelium improves survival in
septic mice, Crit Care Med 2002;30:195-201.

Spronk PE, Zandstra DF, Ince C. Bench-to-bedside re-
view: sepsis is a disease of the microcirculation, Crit
Care 2004;8:462-8,

Landry DW, Levin HR, Gallant EM, Ashton RC Jr, Seo
S, D'Alessandro D, et al, Vasopressin deficiency con-
tributes to the vasodilation of septic shock. Circulation
1997;95:1122-5.

Schein RM, Sprung CL, Marcial E, Napolitano L,
Chernow B, Plasma cortisol levels in patients with sep-
tic shock, Crit Care Med 1990;18:259-63.

Slag MF, Morley JE, Elson MK, Crowson TW, Nuttall
FQ, Shafer RB. Hypothyroxinemia in critically ill pa-
tients as a predictor of high mortality, JAMA 1981;
245:43-5,

Otero RM, Nguyen HB, Huang DT, Gaieski DF, Goyal
M, Gunnerson KJ, et al, Early goal-directed therapy in
severe sepsis and septic shock revisited: concepts, con-
troversies, and contemporary findings. Chest 2006;130:
1579-95.

Esteban A, Alfa I, Tobin MJ, Gil A, Gordo F, Vallverda
I, et al, Effect of spontaneous breathing trial duration
on outcome of attempts to discontinue mechanical ven-
tilation, Spanish Lung Failure Collaborative Group, Am
J Respir Crit Care Med 1999;159:512-8,

Esteban A, Alia I, Gordo F, Fernandez R, Solsona JF,
Vallverdt I, et al. Extubation outcome after sponta-
neous breathing trials with T-tube or pressure support
ventilation, The Spanish Lung Failure Collaborative
Group. Am J Respir Crit Care Med 1997;156:459-65.
Brochard L, Rauss A, Benito S, Conti G, Mancebo J,
Rekik N, et al, Comparison of three methods of gradual
withdrawal from ventilatory support during weaning
from mechanical ventilation, Am J Respir Crit Care Med
1994;150:896-903,

Connors AF Jr, McCaffree DR, Gray BA, Evaluation of
right-heart catheterization in the critically ill patient
without acute myocardial infarction, N Engl ] Med
1983;308:263-7.

Rivers E, Nguyen B, Havstad S, Ressler J, Muzzin A,
Knoblich B, et al; Early Goal-Directed Therapy Collabo-
rative Group, Early goal-directed therapy in the treat-
ment of severe sepsis and septic shock. N Engl J Med
2001;345:1368-77.



