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Pr Pr AbdelouahabAbdelouahab BELLOU, MD, BELLOU, MD, PhDPhD
PresidentPresident--ElectElect of of EuropeanEuropean Society for Emergency Society for Emergency 

MedicineMedicine..

FacultyFaculty of of MedicineMedicine and and UniversityUniversity HospitalHospital of of 
Rennes, France.Rennes, France.

Based on data for septicemia 

Reflects hospital-wide cases of severe sepsis as defined by infection in the presence of organ dysfunction 
Sands KE, Bates DW, Lanken PN, et al. Epidemiology of sepsis syndrome in 8 academic medical centers. JAMA 1997;278:234-40.
National Vital Statistics Reports. 2005.

Angus DC, Linde-Zwirble WT, Lidicker J, et al. Epidemiology of severe sepsis in the United States: analysis of incidence, 
outcome and associated costs of care. Crit Care Med 2001;29:1303-10.

Significant Healthcare ChallengeSignificant Healthcare Challenge

�� Major cause of morbidity and mortality Major cause of morbidity and mortality 
worldwideworldwide

–– Leading cause of death in Leading cause of death in noncoronarynoncoronary ICU (US)ICU (US)

–– 10th leading cause of death overall (US)10th leading cause of death overall (US)

–– more than 500 patients die of severe sepsis daily (US)more than 500 patients die of severe sepsis daily (US)

–– Mortality = 28.7%Mortality = 28.7%

�� More than 750,000 cases of severe sepsis More than 750,000 cases of severe sepsis 
in the US annuallyin the US annually

�� Sepsis in ED: 458,200 cases (61% of severe Sepsis in ED: 458,200 cases (61% of severe 
sepsis/septic shock)sepsis/septic shock)

54.336 Billion

Costs of Sepsis in USCosts of Sepsis in US Comparable Global Comparable Global 
EpidemiologyEpidemiology

�� 95 cases per 100,000 95 cases per 100,000 

–– 2 week surveillance 2 week surveillance 

–– 206 French ICUs  206 French ICUs  

�� 95 cases per 100,000 95 cases per 100,000 

–– 3 month survey 3 month survey 

–– 23 Australian/New 23 Australian/New 
Zealand ICUs Zealand ICUs 

�� 51 cases per 100,00051 cases per 100,000

–– England, Wales and England, Wales and 
Northern Ireland. Northern Ireland. 

SepsisSepsis Pathogenesis of SepsisPathogenesis of Sepsis

Nguyen H et al. Severe Sepsis and Septic-Shock: Review of the Literature and Emergency Department Management Guidelines. Ann Emerg Med. 2006;42:28-54.
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Pathogenesis of Septic Shock Pathogenesis of Septic Shock 
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Balance between ProBalance between Pro--
inflammatory and Antiinflammatory and Anti--
inflammatory Responses.inflammatory Responses.

Sepsis ContinuumSepsis Continuum

� A clinical response 
arising from a 
nonspecific insult, with 
≥2 of the following:

� T >38oC or <36oC

�HR >90 beats/min

� RR >20/min

�WBC >12,000/mm3

or <4,000/mm3 or 
>10% bands

SIRS = systemic inflammatory   
response syndrome

SIRS with a
presumed
or confirmed 
infectious
process

Chest 1992;101:1644.

SepsisSIRS
Severe 

Sepsis

Septic

Shock

Sepsis with 
organ failure

Refractory
Hypotension

MAP<65 
SBP<90

Surviving Sepsis CampaignSurviving Sepsis Campaign

�� Launched in Fall 2002 as a collaborative effort of Launched in Fall 2002 as a collaborative effort of 
European Society of Intensive Care Medicine, European Society of Intensive Care Medicine, 
the International Sepsis Forum, and the Society the International Sepsis Forum, and the Society 
of Critical Care Medicineof Critical Care Medicine

�� Goal: reduce sepsis mortality by 25% in the next Goal: reduce sepsis mortality by 25% in the next 
5 years5 years

�� Guidelines revealed at SCCM in Feb 2004Guidelines revealed at SCCM in Feb 2004

–– Critical Care MedicineCritical Care Medicine March 2004 32(3):858March 2004 32(3):858--87.87.

–– Website: survivingsepsisWebsite: survivingsepsis..orgorg

The Severe Sepsis Bundles: The Severe Sepsis Bundles: Surviving Sepsis Surviving Sepsis 
Campaign/IHICampaign/IHI

Management Bundle 
(ICU)
(To be accomplished as soon as possible over 
first 24 hours):

� Low-dose steroids administered for 
septic shock in accordance with a 
standardized ICU policy. (Given to 
patients who respond poorly to fluids or 
vasopressors) (2C)

� Drotrecogin alfa (activated) 
administered in accordance with a 
standardized ICU policy. (Given to 
patients with sepsis induced organ 
dysfunction at high risk of death (2B)

� Glucose control maintained 
to   < 150 mg/dL (8.3 mmol/L). (2C)

� Tidal volume 6 ml/kg (1B) Inspiratory 
plateau pressures 
< 30 cmH2O for mechanically ventilated 
patients. (1C)

Resuscitation Bundle (ED)
(To be accomplished as soon as possible 
over first 6 hours):

� Serum lactate measured.

� Blood cultures obtained prior to antibiotics 
administered. (1C)

� Perform imaging studies promptly to fine source 
(1C)

� From the time of presentation, broad- spectrum 
antibiotics within 3 hours for ED admissions and 
1 hour for non-ED ICU admissions. (1D/1B)

� For hypotension and/or lactate > 4 mmol/L: 

�Deliver an initial minimum of 20 mL/kg of 
crystalloid (or colloid equivalent) (1C)

�Apply vasopressors for hypotension not 
responding to initial fluid resuscitation to 
maintain MAP > 65 mmHg.

� For persistent hypotension despite initial  fluid 
resuscitation (septic shock) and/or lactate 
> 4 mmol/L: 1C

�Achieve CVP > 8 mmHg & MAP > 65 mmHg & 
UO >0.5mL/kg/hr

�Achieve ScvO2 of > 70% or SvO2 > 65%.

� if ScvO2 not > 70% blood or dobutamine (2C)

Adapted from the revised guidelines: CCM 
2008;36:296-327.

What is a Bundle?What is a Bundle?

�� Specifically Specifically 
selected care selected care 
elementselements

–– From evidence based From evidence based 
guidelines guidelines 

–– Implemented together Implemented together 
provide improved provide improved 
outcomes compared to outcomes compared to 
individual elements individual elements 
alonealone
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6 Hour Resuscitation 6 Hour Resuscitation 
BundleBundle

�� Early IdentificationEarly Identification

�� Early Antibiotics and Early Antibiotics and 
CulturesCultures

�� Early Goal Directed Early Goal Directed 
TherapyTherapy

Early Appropriate Antibiotics Early Appropriate Antibiotics 
and Source Controland Source Control

�� Gram positive organisms have replaced gram Gram positive organisms have replaced gram 
negatives as the most common source of sepsis negatives as the most common source of sepsis 

�� Lung Lung (35%),(35%), abdomen abdomen (21%),(21%), Urinary tract Urinary tract (13%),(13%),

skin and soft tissue skin and soft tissue (7%),(7%), other site other site (8%),(8%),

unknown primary site unknown primary site (7%)(7%)

�� Therapy targeted to the suspected site (eg, CAP, Therapy targeted to the suspected site (eg, CAP, 
intraintra--abdominal source)abdominal source)

�� Drainage, debridement and device removal as Drainage, debridement and device removal as 
indicatedindicated

Empirical antimicrobial Empirical antimicrobial 
recommendations for adults recommendations for adults 

patientspatients
Unknown source:

Vancomycin (1g/12h) + 
Levofloxacin (750mg/24h) + 
Gentamicin (7mg/kg/24H)

Community acquired 
pneumonia:

Vancomycin (1g/12h) + 
levofloxacin (750mg/24h)

Meningitis:

Vancomycine (1g/12h) + 
ceftriaxone (2g/12h)

Urinary tract infection:

Piperacillin/Tazobactam (3.375g/6h) + 
Gentamicin (7mg/kg/24H)

Intrabdominal/pelvic infection:

Piperacillin/Tazobactam (3.375g/6h) + 
Gentamicin (7mg/kg/24H)

Skin and soft tissue 
infection/necrorizing infection:

Vancomycine (1g/12h) + 
Piperacillin/Tazobactam (3.375g/6h)+ 
Clindamycin 900mg/8h

Therapy Across the Sepsis ContinuumTherapy Across the Sepsis Continuum

Chest 1992;101:1644.

SepsisSIRS
Severe 

Sepsis

Septic

Shock

Antibiotics and Source Control

Chest 2000;118(1):146

62%

28%

Drainage

Debridement

Device 
removal

Definitive 
control

• resection

• amputation

Goal Directed TherapyGoal Directed Therapy

Administration of fluids, pressors and transfusion Administration of fluids, pressors and transfusion 
based upon targets for CVP, blood pressure, based upon targets for CVP, blood pressure, 
urine output, mixed venous oxygen saturation urine output, mixed venous oxygen saturation 
and hematocrit.and hematocrit.

Restore systemic oxygen delivery through a Restore systemic oxygen delivery through a 
manipulation of preload (volume), afterload manipulation of preload (volume), afterload 
(blood pressure), and contractility (stroke (blood pressure), and contractility (stroke 
volume) to preserve effective tissue perfusion volume) to preserve effective tissue perfusion 

while avoiding excessive increase in myocardial while avoiding excessive increase in myocardial 
oxygen consumption and maintaining coronary oxygen consumption and maintaining coronary 
perfusion pressure.perfusion pressure.

In patients In patients withwith severesevere sepsissepsis//septicseptic
shockshock, EGDT , EGDT shouldshould bebe usedused as the first as the first 
meansmeans of of resuscitationresuscitation withinwithin the first 6 the first 6 
hourshours, , withwith simultaneoussimultaneous prioritizationprioritization
of of appropriateappropriate empiricalempirical antimicrobialsantimicrobials

and source control (Grade 1C)and source control (Grade 1C)

Surviving Sepsis Campaign: international guidelines for management of 
severe sepsis and septic shock: 2008.  Critical Care Medicine, 2008.
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Patient 
randomized 

N=263Early goal 
directed therapy 

N=130

Standard 
therapy N=133

CVP > 8-12 mm Hg
MAP > 65 mm Hg

Urine Output > 0.5 ml/kg/hr

CVP > 8-12 mm Hg
MAP > 65 mm Hg
Urine Output > 0.5 ml/kg/hr
ScvO2 > 70%
SaO2 > 93%
Hct > 30%

Antibiotics given at 
discretion of 

treating clinicians

As soon as 
possible 
Mean 6.2hrs

ICU MDs blinded to 
study treatment

NEJM 2001;345:1368-77.

At least 6 hours
of EGDT
Mean 8hrs

Transfer to ICU

CVP: central venous 
pressure

MAP: mean arterial 
pressure

ScvO2: central venous 
oxygen saturation

Early GoalEarly Goal--
Directed TherapyDirected Therapy

NEJM 2001;345:1368-77.

49.2%

33.3%

0
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Standard Therapy
N=133

EGDT
N=130

P = 0.01*

*Key difference was in sudden CV collapse, not MODS

Early GoalEarly Goal--Directed Therapy Results:Directed Therapy Results:
28 Day Mortality28 Day Mortality

Sudden CV Collapse

MODS

21% vs 10%

p=0.02

22% vs 16%

P=0.27

NEJM 2001;345:1368-77.

Mortality

One One yearyear mortalitymortality of patients of patients treatedtreated withwith an emergency an emergency departmentdepartment
basedbased earlyearly goal goal directeddirected therapytherapy protocolprotocol for for severesevere sepsissepsis and and septicseptic

shockshock: a : a beforebefore and and afterafter studystudy..

Michael A Michael A PuskarichPuskarich et al. et al. CritCrit Care. 2009; 13(5): R167. Care. 2009; 13(5): R167. 

Kaplan Meier survival curve comparing 
survival of patients in the pre-
implementation and post-implementation 
phases. The P value shown was derived 
from the log-rank test.

Fluid ResuscitationFluid Resuscitation

Crystalloids and colloids are equally effective in Crystalloids and colloids are equally effective in 

restoring intravascular volume restoring intravascular volume 

The SAFE Study Investigators,   N Engl J Med 2004;350:2247-2256
Primary Endpoint was 28 day mortality
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VasopressorsVasopressors for Septic Shock for Septic Shock 

Claude, Critical Care Med 2000;28:2758

HoweverHowever

�� If cardiac output is inadequate with If cardiac output is inadequate with 
norepinephrine, as indicated by a reduced norepinephrine, as indicated by a reduced 
mixed venous oxygen saturation, mixed venous oxygen saturation, 
dobutamine may be addeddobutamine may be added

�� Vasopressin is emerging as a valuable Vasopressin is emerging as a valuable 
addition to therapy for septic shock in addition to therapy for septic shock in 
patients with catecholamine refractory patients with catecholamine refractory 
hypotensionhypotension

Why Vasopressin ?Why Vasopressin ?

�� Patients with septic shock have increased Patients with septic shock have increased 
sensitivity to its sensitivity to its pressorpressor effectseffects

�� Vasopressin restores vascular tone in Vasopressin restores vascular tone in 
catecholamine resistant shock by several catecholamine resistant shock by several 
mechanisms including mechanisms including potentiationpotentiation of of 
adrenergic agentsadrenergic agents

�� Low dose vasopressin increases urine Low dose vasopressin increases urine 
output in septic patients, and increases output in septic patients, and increases 
creatininecreatinine clearanceclearance

Low-dose vasopressin did not reduce 
mortality rates as compared with 

norepinephrine among patients with 
septic shock who were treated with 

catecholamine vasopressors.

Russel JA et al: N Engl J Med, 2008

KEY MESSAGESKEY MESSAGES

�� Early resuscitation of severe sepsis in the ED Early resuscitation of severe sepsis in the ED 
was associated with a lower mortality.was associated with a lower mortality.

�� The longThe long--term survival association found with term survival association found with 
EGDT remained significant after adjusting for EGDT remained significant after adjusting for 

confounding in a multivariable model.confounding in a multivariable model.

�� Clinical research data suggest a number needed Clinical research data suggest a number needed 
to treat of eight subjects with EGDT to save one to treat of eight subjects with EGDT to save one 
life at one year.life at one year.
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Tight Glucose Control Tight Glucose Control 
Improved Survival Improved Survival 

van den Berghe G, et al.  NEJM 2001;345:1359-1367.

10,9%

7,2%

0%

5%

10%

15%

8,0%

4,6%

0%
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15%

ICU Mortality was reduced 
by 42%

In-Hospital Mortality was 
reduced by 34%
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%

)

p = 0.01p < 0.04 (adjusted)

N=783 N=765

Conventional Intensive

N=783 N=765

NEJM 2001;345:1359-1367.

Intensive Insulin Therapy in Critically Ill Intensive Insulin Therapy in Critically Ill 
Patients: MortalityPatients: Mortality

Institution of glycemic control is 
recommended (1B)  with targeting a 

blood glucose < 150 mg/dL after initial 
stabilization (2C)

Surviving Sepsis Campaign: international guidelines for management of 
severe sepsis and septic shock: 2008.  Critical Care Medicine, 2008.

BUTBUT

The use of intensive insulin therapy 
placed critically ill patients with sepsis at 
increased risk for serious adverse events 

related to hypoglycemia. 

Brunkhorst FM et al. NEJM 2008.

Activated Protein C in SepsisActivated Protein C in Sepsis

Protein C:

1. Inactivates 

clotting factors

limiting 

the generation

of thrombin

2. Inhibits prodn

of inflammatory

cytokines

PROWESS Study DesignPROWESS Study Design

1690 Patients :
� Known or suspected infection
� > 3 of the SIRS criteria 
� > 1 acute (< 24hr in duration) organ failures

Primary Endpoint: All-Cause Mortality at 28 days

Placebo
96 hr infusion

+ standard treatment

Drotrecogin (xigris)
24 mcg/kg/hr 

96 hour infusion
+ standard treatment

NEJM 2001;344:699-709.

RANDOMIZED
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30,8%

24,7%

0,0%

10,0%

20,0%

30,0%

40,0%

Placebo Drotrecogin alfa (activated)

p=0.0054

PROWESS ResultsPROWESS Results

• 6.1% ↓ in        
absolute          
mortality

• 19.4% ↓ in  
RR of death

Primary Stratified Intention-to-Treat Analysis

(n=850)

(n=840)

NEJM 2001;344:699-709.

« Patients « Patients whowho do not do not respondrespond to to 
institution of EGDT, institution of EGDT, antibioticsantibiotics, and , and 
source control (source control (ieie, persistent , persistent 
hypotension, hypotension, lacticlactic acidosisacidosis, , lowlow ScvO2, ScvO2, 
or or sepsissepsis relatedrelated dysfunctiondysfunction) and ) and highhigh
riskrisk of of deathdeath, , reflectedreflected by APACHE II by APACHE II 
score, score, shouldshould bebe consideredconsidered for for 
drotrecogindrotrecogin alfa (alfa (activatedactivated) ) 
administration » (Grade administration » (Grade IIbIIb))

Usually in ICU (24h-bundle) but in real life some patients 
stay more than 24 h in the ED!

Surviving Sepsis Campaign: international guidelines for management of 
severe sepsis and septic shock: 2008.  Critical Care Medicine, 2008.

Low Dose Steroid Treatment in Septic Shock:Low Dose Steroid Treatment in Septic Shock:
28 Day Mortality (Non28 Day Mortality (Non--responders vs. responders vs. 

Responders)Responders)

61%
53%
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100%

53%

63%
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40%
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80%

100%

Low-dose Steroids Placebo

Patients with Relative Adrenal 
Insuffiency (ACTH Test Non-

responders)  (77%)

Patients Without Relative 
Adrenal Insufficiency (ACTH 

Test Responders)  (23%)

p = 0.04 p = 0.96

N=114 N=36 N=34N=1152
8
-d

a
y
 M

o
rt

a
li
ty

Annane D, et. al. 
JAMA 2002;288(7):862.

Hydrocortisone IV 50mg every 6 hours x 7 days
+ Fludrocortisone 50mcg daily  x 7 days

« Patients « Patients whowho have have refractoryrefractory shockshock
((ieie, , requirerequire vasopressorsvasopressors afterafter
adequateadequate volume volume resuscitationresuscitation) or ) or 
organorgan dysfunctiondysfunction and are and are receivingreceiving
mechanicalmechanical ventilation ventilation shouldshould have have 
an an adrenocorticotropicadrenocorticotropic hormonehormone--
stimulation test and stimulation test and bebe givengiven lowlow--
dose replacement dose replacement corticosteroidcorticosteroid
therapytherapy »»

Surviving Sepsis Campaign Phase Surviving Sepsis Campaign Phase 
3 Data3 Data

�� Study SampleStudy Sample
–– For a site to be included into data set, they had to For a site to be included into data set, they had to 

have collected data for more than 3 months and have collected data for more than 3 months and 
included more than 20 patients.included more than 20 patients.

–– 15,775 charts >>>>>> 15,022 included in final 15,775 charts >>>>>> 15,022 included in final 
analysisanalysis

–– 252 sites >>>>>> 166 sites included in final analysis252 sites >>>>>> 166 sites included in final analysis

–– 18 Countries represented18 Countries represented

�� North America = 59%North America = 59%

�� Europe = 31%Europe = 31%

�� South America = 10%South America = 10%

Surviving Sepsis Campaign Surviving Sepsis Campaign 
Phase 3 Data Phase 3 Data 

ResultsResults

Entry Point % of Subjects Mortality 

(hosp)

ED 52% 27.6

ICU 12.8% 41.3

Ward 34.8% 46.8

Hospital mortality went from 37% to 30%
7% ARR; 19% RRR; p< 0.007
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Surviving Sepsis Campaign Surviving Sepsis Campaign 
Phase 3 Data Phase 3 Data 

Bundle ComplianceBundle Compliance
Bundle Baseline 2 year

Resuscitation 10.9 % 31.3 %

Management 18 % 36 %

Risk Adjusted Hospital Mortality decreased by 5.4%
20 % improvement in compliance with bundles

Levy, M Presented at SCCM meeting 2-09

Surviving Sepsis Campaign Phase Surviving Sepsis Campaign Phase 
3 Data3 Data

�� Specific SubSpecific Sub--Group Mortality ResultsGroup Mortality Results

–– Septic Shock: 71% of charts with 38% Septic Shock: 71% of charts with 38% 

MortalityMortality

–– Hypotension Only: 36.7% MortalityHypotension Only: 36.7% Mortality

–– Lactate > 4 Only: 5.5% of charts with 30% Lactate > 4 Only: 5.5% of charts with 30% 
MortalityMortality

–– SBP < 90 and Lactate > 4: Mortality of 46.1%SBP < 90 and Lactate > 4: Mortality of 46.1%

BeforeBefore 11041104 AfterAfter 11751175

Favors EGDT
Favors No 

EGDT

Bundle Implementation: Bundle Implementation: 
Decreased MortalityDecreased Mortality

�� In hospital mortality in patients who completed the In hospital mortality in patients who completed the 
bundle was significantly lower than those who did not bundle was significantly lower than those who did not 
complete the bundle complete the bundle 
(20.8 vs. 39.5; p<0.01)(20.8 vs. 39.5; p<0.01)

�� Completing EGDT in 6 hours was the only quality Completing EGDT in 6 hours was the only quality 
indicator with a significant odds ratio for decreased indicator with a significant odds ratio for decreased 
mortality using multivariate regression analysismortality using multivariate regression analysis

�� After 2 years, achieved 51% compliance with all five After 2 years, achieved 51% compliance with all five 
indicatorsindicators

Nguyen HB et al. Crit Care Med. 2007;35 (4):1-8.

Results:

Bundle Component Compliance Bundle Component Compliance 
and Impact on Mortalityand Impact on Mortality

CVP/ScvO2 by 2hrs

Antibiotics by 4hrs

EGDT Completed at 6hrs

Appropriate Steroid

Lactate Clearance

BUNDLE COMPLETION

0.1 1 10

Odds Ratio for Mortality (95% Confidence Interval)

Favors

Completed

Favors

Not Completed No. Patients* Completed Not Completed P-value

In-Hospital Mortality (%)

* Number of patients (out of 330 total patients) completing vs. not completing the quality indicator

Nguyen HB et al. Crit Care Med. 2007;35 (4):1-8.

208 vs. 122 33.8 36.4 0.65

298 vs. 32 32.9 56.0 0.03

93 vs. 237 25.8 38.8 0.03

208 vs. 122 31.3 41.8 0.06

160 vs. 170 26.9 42.9 <0.01

77 vs. 253 20.8 39.5 <0.01
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Source: Gao F et al. Crit Care Med. 2005;9(6):R764-R770. 

Sepsis Bundles: Sepsis Bundles: 
Significant Impact on Hospital OutcomesSignificant Impact on Hospital Outcomes

�� Two acute National Health Service Trust Teaching Hospitals in England Two acute National Health Service Trust Teaching Hospitals in England 
performed a prospective observational study with 101 adult patients with performed a prospective observational study with 101 adult patients with 
severe sepsis or septic shocksevere sepsis or septic shock

�� Outcomes measuresOutcomes measures

–– Rate of compliance with 6Rate of compliance with 6--hour and 24hour and 24--hour bundles adapted from 2004 hour bundles adapted from 2004 
SSC guidelinesSSC guidelines

–– Hospitality mortality between compliant and noncompliant groupsHospitality mortality between compliant and noncompliant groups

Compliance with 
bundles
6-hour bundle 52%
24-hour bundle 30%

Bundle Mortality
Noncompliant  49% (p=.001)
Compliant   23% (p=.001)

� More than two-fold increase in hospital mortality  associated 
with noncompliant group
� Assessed compliance as “all or none” for the bundle 
elements

66--Hour Bundle and Hospital MortalityHour Bundle and Hospital Mortality
Gao F et al. Gao F et al. Crit Care Med.Crit Care Med. 2005;9 (6):R7642005;9 (6):R764--R770.R770.
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6hr Bundle    Yes 6hr Bundle      No

N=12/52

N=24/49

RR=2.12 (1.2-3.8) 

NNT = 3.9
23%

49%
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P=0.01

2424--Hour Bundle and Hospital MortalityHour Bundle and Hospital Mortality
Gao F et al. Gao F et al. Crit Care Med.Crit Care Med. 2005;9 (6):R7642005;9 (6):R764--R770.R770.

0%

10%

20%

30%

40%

50%

24hr Bundle     Yes 24hr Bundle    No

N=6/21

N=24/48

RR=1.75(0.84-3.6) 

NNT = 
4.8

29%

50%

P=0.16

Median Costs per Patient for Median Costs per Patient for 
Treating SepsisTreating Sepsis

�� Median saving of Median saving of $5,882$5,882

–– 18.3% more survivors following protocol 18.3% more survivors following protocol 
initiationinitiation

�� Receipt of care under the protocol associated with Receipt of care under the protocol associated with 
decreased costs (adjusted HR: 1.70; 95% CI, 1.03decreased costs (adjusted HR: 1.70; 95% CI, 1.03––2.80)2.80)

Shorr AF et al. Crit Care Med. 2007;35:1257–1262.

Median per-
patient cost

Range p-value

Before protocol 
initiation

$21,985 $3,610–99,795
0.008

After protocol initiation $16,103 $3,445–102,440

• CI = confidence interval; HR = hazard ratio

Costs Among SurvivorsCosts Among Survivors

Pre-protocol

Range

Post-protocol

Range
p-value

Median total 
costs

$21,985 $3,610–99,795 $16,103 $3,445–102,440 0.008

Hospital LOS 13 days 3–37 days 8 days 2–35 days 0.001

Median total costs among survivors varied significantly following
protocol initiation

Shorr AF et al. Crit Care Med. 2007;35:1257–1262.

• LOS = length of stay

• Survivors
•Pre-protocol 51.7%, post-protocol 70.0% (p=0.04)
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SUMMARY: 6 SUMMARY: 6 -- hour Severe Sepsis/hour Severe Sepsis/

Septic Shock BundleSeptic Shock Bundle

�� Early Detection:Early Detection:
– Obtain serum lactate level.

�� Early Blood Early Blood CxCx/Antibiotics:/Antibiotics:
– within 3 hours of 

presentation. In fact during 

– The first hour.

�� Early EGDT:Early EGDT:
Hypotension (SBP < 90, 
MAP < 65) or lactate > 4 
mmol/L:

initial fluid bolus 20-40 ml of 
crystalloid (or colloid equivalent) 
per kg of body weight.

�� VasopressorsVasopressors::
– Hypotension not 

responding to fluid
– Titrate to MAP > 65 

mmHg.

�� Septic shock or lactate Septic shock or lactate 
> 4 > 4 mmolmmol/L:/L:
– CVP and ScvO2 measured.
– CVP maintained >8 mmHg.
– MAP maintain > 65 mmHg.

�� ScvO2<70%with CVP ScvO2<70%with CVP 
> 8 mmHg,  MAP > 65 > 8 mmHg,  MAP > 65 
mmHg:mmHg:
PRBCs if hematocrit < 30%. 
Inotropes.

“If those who generated the evidence 

are slow to translate it into practice, it 

is unlikely that passive forms of 

dissemination can improve the quality 

of care. To accelerate adoption of new 

evidence, we need to understand 

factors other than knowledge and 

awareness that influence practice”. 

Clinical Inertia: Low Levels of 

Compliance at Research Centers

Majumdar SR, et al. Am J Med 2002;113:140-5

A Sepsis PilotA Sepsis Pilot
�� Recognizes trouble before it startRecognizes trouble before it start

�� Follows standard operating Follows standard operating 
procedures (SOP) for managing procedures (SOP) for managing 
sepsis.sepsis.

�� Does not take little things for Does not take little things for 
granted.granted.

�� Understands the consequences:Understands the consequences:

–– ImmediateImmediate
–– Long termLong term

�� Holds everyone accountable Holds everyone accountable 

–– takes personal responsibility takes personal responsibility 
for outcomes.for outcomes.


