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Learning Objectives:Learning Objectives:

After the session, the attendees will be able to:After the session, the attendees will be able to:

•• Outline the steps included in the IowaOutline the steps included in the Iowa
Model of Translation Research.Model of Translation Research.

•• Identify the importance of screeningIdentify the importance of screening
Emergency Department patients forEmergency Department patients for
signs of sepsis, severe sepsis andsigns of sepsis, severe sepsis and
septic shock.septic shock.

•• Name the resuscitation bundleName the resuscitation bundle
components of Early Goal Directedcomponents of Early Goal Directed
Therapy.Therapy.

OUTLINEOUTLINE

I.I. BackgroundBackground

II.II. Purpose of Practice ChangePurpose of Practice Change

III.III. Changes in PracticeChanges in Practice

IV.IV. Implementation StrategiesImplementation Strategies

V.V. Timeline and BudgetTimeline and Budget

VI.VI. EvaluationEvaluation

VII.VII. Risks and ChallengesRisks and Challenges

VIII.VIII.RecommendationsRecommendations
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I.I.  BackgroundBackground
•• IncidenceIncidence
750,000 cases a year; 69% of cases in the ED750,000 cases a year; 69% of cases in the ED11

•• MortalityMortality
29% severe sepsis; 50-70% septic shock; 1.5%29% severe sepsis; 50-70% septic shock; 1.5%

death rate each yeardeath rate each year22

•• Cost Cost 1.4 billion/year; 1.4 billion/year; aveave. $55,000. $55,00033

•• Availability of evidence to supportAvailability of evidence to support
change in practice change in practice NNT 6 % 16% mortalityNNT 6 % 16% mortality
reduction reduction 44

1. CDC http://www.cdc.gov/hiv/topics/surveillance/basic.htm#aidscases. Accessed 8/2006
2. Angus DC et al. Crit Care Med 2001;29(7):1303-1310.
3. Severe sepsis patients were identified by looking for combinations of ICD-9-CM codes indicating infection and

new onset of acute organ failure following SCCM/ACCPguidelines as described in 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(7):1303-1310.

4.4. Rivers E, et al. Rivers E, et al. N N EnglEngl J Med. J Med. 2001 2001
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MortalityMortality

29%215,000751,000Severe Sepsis

23%157,800700,000Stroke

19%171,000895,000AMI

Mortality Rate# of
Deaths

U.S.
IncidenceCare Priorities

Although it is the leading cause of death in the non-coronary ICU,
severe sepsis often ranks low in terms of disease state priorities.

Angus DC et al. Crit Care Med 2001;29(7):1303-
1310.
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Problem StatementProblem Statement

•• UMC ED currently had no existingUMC ED currently had no existing
evidence based ED triage screeningevidence based ED triage screening
tool for patients with sepsis, severetool for patients with sepsis, severe
sepsis and septic shock.sepsis and septic shock.

•• Delayed and inaccurate diagnosis ofDelayed and inaccurate diagnosis of
patientspatients

•• Mortality 70% for severe sepsis andMortality 70% for severe sepsis and
septic shock (septic shock (MedParMedPar data) data)

II. Purpose of Practice ChangeII. Purpose of Practice Change

1.1.            Improving ED diagnosis of sepsis,Improving ED diagnosis of sepsis,
severe sepsis and septic shock.severe sepsis and septic shock.

2.2.      Improving timeliness of implementing    Improving timeliness of implementing
sepsis resuscitation bundle (triage timesepsis resuscitation bundle (triage time
to time to drawing of labs, initiation ofto time to drawing of labs, initiation of
the resuscitation bundle including timethe resuscitation bundle including time
to antibiotics, IV fluids, CVPto antibiotics, IV fluids, CVP
measurement time to transfer to ICU).measurement time to transfer to ICU).

3.     Improving patient outcomes including3.     Improving patient outcomes including
decreasing length of stay (LOS),decreasing length of stay (LOS),
mortality & cost of hospitalization.mortality & cost of hospitalization.
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Think Sepsis InitiativeThink Sepsis Initiative

•• UMC Think SepsisUMC Think Sepsis
Initiative aim toInitiative aim to
provide the bestprovide the best
possible quality andpossible quality and
safe patient caresafe patient care

•• UMC Think SepsisUMC Think Sepsis
Initiative Goal: ToInitiative Goal: To
achieve a 25%achieve a 25%
reduction in severereduction in severe
sepsis mortality bysepsis mortality by
2009.2009.

Synthesis of Literature:Synthesis of Literature:
Early Goal-Directed TherapyEarly Goal-Directed Therapy

•• In-hospital mortality lower in EGDTIn-hospital mortality lower in EGDT
group (46.5% vs. 30.5%; p=.009)group (46.5% vs. 30.5%; p=.009)

•• Differences in outcome were notedDifferences in outcome were noted
despite the fact that the groupsdespite the fact that the groups
received the same treatment after thereceived the same treatment after the
initial 6 hoursinitial 6 hours

Rivers, et. al. Rivers, et. al. NEJMNEJM 2001;345:1368-77 2001;345:1368-77
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III. EBP ChangesIII. EBP Changes

A.  ED Screening ofA.  ED Screening of
patients for sepsis,patients for sepsis,
severe sepsis andsevere sepsis and
septic shock forseptic shock for
timelytimely
implementation ofimplementation of
Early Goal DirectedEarly Goal Directed
TherapyTherapy
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EMSTAT SEPSIS SCREENING TOOL:
Drop-Down Screen

 Is the patient’s history suggestive of a new
infection?

•  Pneumonia (Pulmonary infiltrate)
•  UTI
•  Skin / Soft Tissue Infection
•  Bloodstream Catheter Infection
•  Implantable Device Infection
•  Acute Abdominal Infection
•  Wound Infection / Abscess
•  Endocarditis (New murmur with fever)
•  Possible Meningitis
•  Bone/Joint Infection
•  Other ______________

SIRS CriteriaSIRS Criteria

•• Hyperthermia T>38.3°C or 101Hyperthermia T>38.3°C or 101°°FF
•• Hypothermia  T<36Hypothermia  T<36°°C or 96.8C or 96.8°° F F
•• Tachycardia>90Tachycardia>90
•• Tachypnea>20Tachypnea>20
•• Acutely altered mental statusAcutely altered mental status
•• Chills with rigorsChills with rigors
•• SBP<90SBP<90
•• MAP<65MAP<65
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Risk FactorsRisk Factors

•• UnderactiveUnderactive immune system: chemotherapy, immune system: chemotherapy,
HIV, organ transplant, any immune disorderHIV, organ transplant, any immune disorder

•• Recent SurgeryRecent Surgery
•• Being on mechanical ventilationBeing on mechanical ventilation
•• Invasive procedures, indwelling catheters,Invasive procedures, indwelling catheters,

dialysis patientsdialysis patients
•• Very young or very old patientsVery young or very old patients
•• Malnourished patientsMalnourished patients
•• Nursing home patientsNursing home patients
•• Pt with chronic diseases: diabetes, heartPt with chronic diseases: diabetes, heart

failure, COPDfailure, COPD
•• Alcoholics and Drug abusersAlcoholics and Drug abusers
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ED Based Critical Care

“If critically ill ED patients 

cannot be taken rapidly to the 

critical care unit, then it is 

necessary to find new ways to 

take critical care to the 

patient”?

• 1. Cowan RM, Trzeciak S. Crit Care 2005;9(3):291-295.
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B.  Recognizing SepsisB.  Recognizing Sepsis
Using a Decision makingUsing a Decision making

TreeTree

Timely and accurate diagnosis of severe sepsis is
crucial, but it remains a challenge

• The signs and symptoms are nonspecific
• Clinical definition is often not applied at the

bedside
• No single test or biomarker exists
• Severe sepsis occurs throughout the

institution

C. Sepsis AlgorithmC. Sepsis Algorithm

D. Pre Printed Sepsis OrderD. Pre Printed Sepsis Order
setset

E.  Competency developmentE.  Competency development

 F. Data tracking and F. Data tracking and
reportingreporting
(Changes in existing DRGS)(Changes in existing DRGS)
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ED Sepsis Decision TreeED Sepsis Decision Tree

Is the patient’s history suggestive
of a new infection a new or

suspected infection?
NO

YES

Sepsis Screen Negative

__Temp >38.3/101 orally; <36/96.8 orally
__HR>90
__Resp Rate>20 breaths per minute
__Altered mental Status
__WBC <4000
__MAP<65 (straight back ED monitor bed)
__Oxygen Sat <90%
__WBC >12,000
__SBP<90 (straight back ED monitor bed)

Are any two of the SIRS criteria
and signs and symptoms present

and new to the patient?
NO

Sepsis Screen Negative

YES Pt has sepsis

Call MD if any of the following
organ dysfunction that are not
chronic is present; If suspicion

of infection is present and
organ dysfunction is present,
the patient meets the criteria

for severe sepsis.

Draw CBC, Chemistry,
Lactic Acid, Blood
Culture, Sputum, UA &
UC, BHcg for females &
radiology as needed
Keep extra blood in lab

Pulmonary infiltrates or unable to
maintain sats above 90% after oxygen
is applied
Creatinine >2.0mg/dl
Bilirubin >2mg/dl
Platelet<1000,000
INR>1.5 or aPTT.60 sec and not on
Coumadin
Lactate >4mmol/L

YES NO

Observe and reassess;
initiate resuscitation
bundle as needed

Actions:
Call ED Charge MD
Call ED Charge Nurse
Bring patient straight back to a monitored bed
Start HL large two bore
Initiate IVF
Initiate Sepsis order set
Document

EARLY GOAL-DIRECTED THERAPY FOR SEVERE SEPSIS AND SEPTIC SHOCK

RESUSCITATION PHASE:
ACHIEVE GOALS

WITHIN FIRST 6 HOURS

Supplemental Oxygen +
IV Crystalloid Resuscitation

 500 ml boluses up to 3 times 
Intubation with 

Sedation / Paralysis 
(if necessary)

CVP

MAP

ScvO2

Goals Achieved NOResuscitation Complete:
Establish Re-evaluation Intervals

ScvO2 < 70%

IV Crystalloid

MAP < 65 mmHg
or SBP < 90 mmHg

CVP < 8 mm Hg

Vasopressors

Transfuse PRBC 
if HCT < 30

CVP 8-12 mmHg

MAP ≥ 65 mmHg or 
SBP ≥ 90 mmHg 

ScvO2 ≥ 70%

ScvO2 < 70%

Consider Dobutamine

YES

SEPSIS:  Presence or presumed
presence of infection

PLUS
Systemic Inflammatory Response

Syndrome (SIRS):
2 or more of the following:

      1) Temp > 38.0°C (100.3°F) or <
36°C (96.8°F)
      2) HR > 90
      3) Resp Rate > 20 or PaCO2 < 32
      4) WBC > 12,000 or < 4,000

Central Venous 
Catheter Insertion

SEVERE SEPSIS:  Sepsis with ≥1 organ system
dysfunction
•  Hypoperfusion with Lactic Acidosis (Lactate ≥ 4.0
mmol/L)
•  Altered Mental Status
•  Acute respiratory, renal, cardiac, or liver failure
•  New-onset coagulopathy or thrombocytopenia

SEPTIC SHOCK:  Sepsis with MAP < 65 or SBP < 90mmHg,
     Unresponsive to a crystalloid bolus of 20 - 40 ml/kg IV

Early
IV Antibiotics
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IV. ImplementationIV. Implementation
StrategiesStrategies

Use a Framework Iowa Model of TranslationUse a Framework Iowa Model of Translation
ResearchResearch

Obtain Administrative SupportObtain Administrative Support
Form a Core TeamForm a Core Team
Market the IdeaMarket the Idea
      Communication: education manual      Communication: education manual

      Sepsis web page and conferences      Sepsis web page and conferences

Piloting the ChangePiloting the Change
      August 2007 to August 2008      August 2007 to August 2008

Data Tracking and reportingData Tracking and reporting

THINK SEPSIS SYMPOSIUM 

(III)

Mitchel Hines, RN, CEN- Sepsis Screening

Mitchell Levy, MD, FCCM, FCCP: Managing Sepsis

Monseur Karam, MD: Health Care Associated 
Infections

October 16, 2008

2040 Building Rooms E and F

8:00-1130 am

CEU’s provided for Nurses

Pls. Sign up on the intranet or 

Email estrella.hoffman@umcsn.com

North American Surviving 
Sepsis Campaign Summit

UMC Think Sepsis Initiative

West Coast Collaborative
March 29, 2008
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Last series ofLast series of
education foreducation for
ICU; boosterICU; booster
sessionssessions

Forum; boosterForum; booster
ICU & EDICU & ED

EducationEducation

ED & ICUED & ICU

StartStart
EducationEducation

MarketingMarketingMarketingMarketingMarketingMarketingMarketingMarketing

First quarterlyFirst quarterly
evaleval

Data trackingData trackingPilot in the EDPilot in the EDDevtDevt..
EducationalEducational
PlanPlan

Adoption ofAdoption of
tooltool

EvalEval of triage of triage
tooltool

Screening toolScreening tool
conversion &conversion &
useuse

LiteratureLiterature
synthesissynthesis

Nov-Dec.Sept.-Nov.July-Sept.May-July

V. Timeline and Budget

All ED nurses attended the 4-hour mandatoryAll ED nurses attended the 4-hour mandatory
workshop. A total of $ 14,000 was spent onworkshop. A total of $ 14,000 was spent on
education for 100 ED nurses. A total of $ 4,840education for 100 ED nurses. A total of $ 4,840
was spent on the ICU workshop.was spent on the ICU workshop.

VI. EvaluationVI. Evaluation

Abstract data for the following:Abstract data for the following:

•• Total number of patients discharged withTotal number of patients discharged with
sepsis sepsis DRGsDRGs (ED and other) (ED and other)

•• ED sepsis diagnosis (sepsis, severeED sepsis diagnosis (sepsis, severe
sepsis and septic shock)sepsis and septic shock)

•• Outcomes (LOS, mortality & cost) for EDOutcomes (LOS, mortality & cost) for ED
diagnosed patientsdiagnosed patients
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SEPSIS MORTALITY
Preliminary results7/07-4/08

N=182N=182

LOS=13.6 days (0-71 days)LOS=13.6 days (0-71 days)

Mortality=10%Mortality=10%

Total charges=25,975,323.43Total charges=25,975,323.43

Average cost per pt=143, 510.07Average cost per pt=143, 510.07

Total Total UnreimbursedUnreimbursed Balance: Balance:
$9,821,694.33$9,821,694.33

Average Average unreimbursedunreimbursed balance per balance per
pt:$54, 263.50pt:$54, 263.50

Importance of the Iowa EBP ModelImportance of the Iowa EBP Model
for Quality Improvementfor Quality Improvement

1. The importance of a quality improvement framework is1. The importance of a quality improvement framework is
crucial in the planning, implementation, evaluationcrucial in the planning, implementation, evaluation
and dissemination of project results.and dissemination of project results.

2. With the current economic crisis and Medicare cuts2. With the current economic crisis and Medicare cuts
hospitals will not receive reimbursement from CMS ifhospitals will not receive reimbursement from CMS if
patients are not assessed and evaluated in a timelypatients are not assessed and evaluated in a timely
and accurate manner with proper document ofand accurate manner with proper document of
findings.findings.

3. The fact that sepsis could be reasonably prevented3. The fact that sepsis could be reasonably prevented
through the application of evidence-based practicethrough the application of evidence-based practice
(EBP) guidelines,  hospital leadership need to(EBP) guidelines,  hospital leadership need to
collaborate to determine the best possible methodscollaborate to determine the best possible methods
to address sepsis by introducing, initiating, andto address sepsis by introducing, initiating, and
adapting  EBP clinical practice.adapting  EBP clinical practice.
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VII. ChallengesVII. Challenges

Sustainability of culture changeSustainability of culture change
•• Lack of buy in from ICU physiciansLack of buy in from ICU physicians
•• Lack of resources for educationLack of resources for education

hours, data collection and datahours, data collection and data
entryentry

•• Spread of idea through outSpread of idea through out
organization-management bundleorganization-management bundle

•• Need for a leader to be the agent ofNeed for a leader to be the agent of
changechange

VIII. RecommendationsVIII. Recommendations

•• Streamline data tracking strategiesStreamline data tracking strategies

•• Transparency in reportingTransparency in reporting

•• Obtain audience from administration toObtain audience from administration to
increase resource supportincrease resource support

•• AccountabilityAccountability

•• Reinforce screening of all patients inReinforce screening of all patients in
the EDthe ED

•• Implement the same screening processImplement the same screening process
in the ICU and other nursing unitsin the ICU and other nursing units
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Collaborative GoalsCollaborative Goals
•• Public health service announcements andPublic health service announcements and

public educationpublic education

•• More provider educationMore provider education

•• Collaboration with Infection Control agenciesCollaboration with Infection Control agencies
for surveillance, prevention & controlfor surveillance, prevention & control

•• Resources: technology and manpower forResources: technology and manpower for
centralized valley wide data trackingcentralized valley wide data tracking

•• Work collaboratively to achieve JointWork collaboratively to achieve Joint
Commission certification for disease specificCommission certification for disease specific
carecare

            Summary            Summary

•• Early recognition of severe sepsis is keyEarly recognition of severe sepsis is key

•• Patients may not look sick, but they are dyingPatients may not look sick, but they are dying

•• Timing is key: Timing is key: The first 6 hours are criticalThe first 6 hours are critical

–– Mortality rapidly increases with each passingMortality rapidly increases with each passing
hourhour

•• Nurses play a key role in the early identificationNurses play a key role in the early identification
and diagnosis of sepsis patients with the use ofand diagnosis of sepsis patients with the use of
an ED screening toolan ED screening tool

•• A nurse triggered sepsis pathway has a potentialA nurse triggered sepsis pathway has a potential
to save significant number of lives hospital wideto save significant number of lives hospital wide

•• Clinicians need to be educated on the use of aClinicians need to be educated on the use of a
comprehensive EBP frameworkcomprehensive EBP framework



18

•• Leibovici, L., Greenshtain, S., Cohen, O. (2001). Bacteremia in febrile patients. A clinical model for diagnosis. InternalLeibovici, L., Greenshtain, S., Cohen, O. (2001). Bacteremia in febrile patients. A clinical model for diagnosis. Internal
Medicine, 15:1801-1806.Medicine, 15:1801-1806.

       Mann, H.J. (2007). Using computers to improve care of patients with severe sepsis. Campaign Update, 7:4.       Mann, H.J. (2007). Using computers to improve care of patients with severe sepsis. Campaign Update, 7:4.
        Marik, P.E., Varon, J. (2002).  Goal-directed therapy for severe sepsis. New England Journal of Medicine, 346:1025        Marik, P.E., Varon, J. (2002).  Goal-directed therapy for severe sepsis. New England Journal of Medicine, 346:1025––

6.6.

•• Nguyen, H.B., Rivers, E.P., Abrahamian, F.M., Moran, G.J., Abraham, E., Trzeciak, S., Huang, D.T., Osborn, T.,Nguyen, H.B., Rivers, E.P., Abrahamian, F.M., Moran, G.J., Abraham, E., Trzeciak, S., Huang, D.T., Osborn, T.,
Stevens, D., Talan, D.A. (2006). Emergency department sepsis education program and strategies to improve survivalStevens, D., Talan, D.A. (2006). Emergency department sepsis education program and strategies to improve survival
(ED-SEPSIS) working Group. severe sepsis and septic shock: review of literature and emergency department(ED-SEPSIS) working Group. severe sepsis and septic shock: review of literature and emergency department
guidelines. Annals of Emergency Medicine, 48(1): 28-54.guidelines. Annals of Emergency Medicine, 48(1): 28-54.

•• Nguyen, H.B., Rivers, E.P., Knoblich, B.P., Jacobsen, G., Muzzin, A., Ressler, J.A., Tomlanovich, M.C. (2004). EarlyNguyen, H.B., Rivers, E.P., Knoblich, B.P., Jacobsen, G., Muzzin, A., Ressler, J.A., Tomlanovich, M.C. (2004). Early
lactate clearance is associated with improved outcome in severe sepsis and septic shock. Critical Care Medicine,lactate clearance is associated with improved outcome in severe sepsis and septic shock. Critical Care Medicine,
32(8):1637-42.32(8):1637-42.

•• Rivers, E.P., Nguyen, H.B., Tampons, D. (2003). Sepsis: a landscape from the emergency department to theRivers, E.P., Nguyen, H.B., Tampons, D. (2003). Sepsis: a landscape from the emergency department to the
intensive care unit. Critical Care Medicine, 31:968 intensive care unit. Critical Care Medicine, 31:968 ––9.9.

•• Rivers, E.P., Nguyen, B., Havstad, S., Ressler, J., Muzzin, A., Knoblich, B., Peterson, E., Tomlanovich, M. (2001).Rivers, E.P., Nguyen, B., Havstad, S., Ressler, J., Muzzin, A., Knoblich, B., Peterson, E., Tomlanovich, M. (2001).
Early goal-directed therapy collaborative group: early goal-directed therapy in the treatment of severe sepsis andEarly goal-directed therapy collaborative group: early goal-directed therapy in the treatment of severe sepsis and
septic shock. New England Journal of Medicine, 345(19):1368-77.septic shock. New England Journal of Medicine, 345(19):1368-77.

•• Rhodes, A, Bennett, E.D. (2004). Early goal-directed therapy: An evidence-based review. Critical Care Medicine,Rhodes, A, Bennett, E.D. (2004). Early goal-directed therapy: An evidence-based review. Critical Care Medicine,
34:44834:448––450450

•• Shapiro, N.I., Wolfe, R.E., Moore, R.B., Smith, E., Burdick, E., Bates, D.W. (2003). Mortality in EmergencyShapiro, N.I., Wolfe, R.E., Moore, R.B., Smith, E., Burdick, E., Bates, D.W. (2003). Mortality in Emergency
Department Sepsis (MEDS) score: a prospectively derived and validated clinical prediction rule. Critical CareDepartment Sepsis (MEDS) score: a prospectively derived and validated clinical prediction rule. Critical Care
Medicine, 31:670 Medicine, 31:670 ––5.5.

Adaptation of the Iowa Model of Evidence-Based Practice to
Promote Quality Care for ED Patients with Severe Sepsis and

Septic Shock

Problem Focused Triggers
•Delay in treatment

•Paper Screening tool

•Misdiagnosis, improper delay

in screening of sepsis, severe

sepsis and septic shock

patients

Knowledge Focused Triggers

•Existence of screening &

diagnostic guidelines by

Surviving Sepsis Campaign and

Institute of Healthcare

Improvement

•UMC mission statement and

standards of care

Consider
Other

Triggers

Sepsis is an 
Institutional

 Priority
@ UMC

Form a Team

Yes

No  = a decision Point

(Titler, Kleiber, Rakel, et al., 2001)

Think Sepsis Initiative

Sepsis Champions
Multi-disciplinary Collaboration
at UMC  since May 2007

         Emergency Department

Intensive Care Unit

Trauma/Critical Care

Infectious Disease

Pharmacy and Nursing
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Is There
a Sufficient
Research

Base?

Assemble Relevant Research & Related Literature

Critique & Synthesize Research for Use in Practice

Pilot the Change in Practice
1. Select Outcomes to be Achieved
2. Collect Baseline Data
3. Design Evidence-Based 

Practice (EBP) Guideline(s)
4. Implement EBP on Pilot Units
5. Evaluate Process & Outcomes
6. Modify the Practice Guideline

Base Practice on Other
Types of Evidence
1.  Case Reports

2.  Expert Opinion

Conduct 
Research

Yes No

 = a decision Point

(Titler, Kleiber, Rakel, et al., 2001)

•Review of
clinical
guidelines

•Systematic
review

•RN focus
group

•UMC
Baseline
information

• Early Goal
Directed
Therapy

•Screening
tool ED

Is Change
Appropriate for

Adoption in
Practice?

Continue to Evaluate
Quality of Care and

New Knowledge

No Yes Institute the Change in Practice

Monitor and Analyze Structure,
  Process, and Outcome Data
          -  Environment
          -  Staff
          -  Cost
          -  Patient and Family

Disseminate Results

 = a decision Point

Hospital wide Education, sepsis champions, Marketing-speakers, booster

sessions, paid monthly meeting of champions, Sepsis case of the month, web

page, data tracking, outcomes by December, pt and family booklet

Research Studies:

Triage Predictors of Sepsis

Sepsis Outcomes: Use of Early Diagnosis

& Treatment

Surviving Sepsis Campaign Benchmark

Poster Presentation

SCC Newsletter


