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MaANY

Loma Linda Universty Medical sTRENGTIS
Cmta MISSION.

A Academic Medical Center
A 650 residentsand fellowsin > 40 programs

A Affiliated with Loma Linda University
A Affiliated with Faculty Practice Plan
A 650 faculty physiciansin 60 mileradius
A Only Level 1 Trauma Center for approximately 26%
of Califomia
A 4 largest Hospital in Califomia
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Loma Linda Universty Medical sTRENGTIS
Cmta MISSION.

A 800 Licensed beds
A University Hospital
A"T1TNExXxEO~ @gd- 001 UAN
A EastCampusHospital _ Rehab, Ortho, Neuro Spedialty
A Separately licensed 89 bed Behavioral Medicine
Center
A Institutes - Cancer, Heart, and Transplant

A Proton Treatment Center
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Loma Linda Universty Medical sTRENGTIS
Cmta MISSION.

A University Hospital (163 AdultICU Beds)
A CardiothoracicICU
A Medical/Surgical ICU
A CardiacICU
A Neurosurgery/Trauma/Surgery ICU
A Organ Transplantation
A" 11T NExXxEO” @d- O@01 UANd
A 57 PediatricICU beds
A 84NICU beds
A East Campus Hospital
A 8_AdultiCU ST i,
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|nformatics Strategy STRENGTHS

MISSION.

A Efforts of last three years
A Retirein -house developed applications
A Retire specialty applications
A Move computer operationsto established ASP environments
A Réliance on Vendorsfor supportand R&D
A«OEU@ZdOOd” " OxEd» EOEOx @
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CoreVendor Strategy STRENGTIS

MISSION.

A Cemer. Patient Care support and Revenue Cycle
Support

A McKesson: Finandials, Materials, Other Operational
Support

A GE/NDX: Clinic Managementand Receivables
Management

A OradePeopleSoft: Human Resources and Payroll
Management
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Electronic Medical Records

ONE
MISSION.

A Work in Progress
A Cument EMR functionsinclude:
A Nursing and Andillary Department Documentation
A Drugand Supply Adminisration Management
A Lab, Radiology and other results management
A ICU Record Management
A Document Management (scanning paper documents)
A PACS and other Image Management
A Peiopsand Anesthesia Information Management
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Electronic Medical Record

: ONE
(Contmued) MISSION.

A Planned EMR Functions
A Physician Documentation
A CarePlans
A OrderSets
A CPOE

A Conversion from current Document Management datainto
product integrated into Cemer system

lLomMmA LiINDA UNIVERSITY MEDICAL CENTER



MaANY

C I | nlw.l Data R QJOStOry STRENGTHS.

ONE
MISSION.

A Reviewed Products of Several Major Vendors
A Nonefully developed

A None provided robust decision support functionality that
was desired

A All dosdly integrated with other products of that vendor,
making difficult use for other information

A Nonewere on an R&D track that was aligned with our
needs

A So: linked W. Herbert White & Co. and Park Street
Solutions (Chicago) as development partners
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PrOJ ect O bj a:ﬂv& STRENGTHS.

ONE

MISSION.

A Addressthe needs of all functional areas requiring
accessto histoncal clinical data

A Executive management, operational management,
physiciansand care providers, quality managers, researchers
and academics, data analysts and report developers

A Provide accurate, comprehensive data to drive
Improvements in quality of care, enhance patient
safety, and streamline clinical processes

A Support the development of an analytic culture,
enabling LLUMC to becomealeaderinknowledge - VSTV
based decison making and evidence  -based medicine 7 AYA
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MaNy
Stra.t@y ?’)I:ENGTHS.

MISSION.

A Make reporting and analysis on dlinical data
practical, smple, fast, and secure
A Support user needswith asingle, general data
repository
A Createapatient -E OEUZEEd E AU &Ad UAEX E|
A Integratesdinical data from multiple sources
A Transforms data to a common structure and format
A Filtersand deanses data to assure accuracy
A Organizesdata for reporting and analysis
A Enhancesdata to extend its value for reporting purposes

A Supports unpredictable ad hoc queriesand unknowable
future reporting requirements
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Tactical Challenges st

MISSION.

A Clinical requirements are poorly addressed by
standard approaches
A Common data warehouse design practices
A Off-the-shef businessintelligence tools

A Challengesresult from
A Thenatureof dinical data
A Spedial requirementsof dlinical analysis
A Details of the technical environment
A A unique feature set is required to respond to these
challenges
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C hal Ia]ga STRENGTHS.

ONE

Natureaf CI"'“(H_I Data MISSION,

A Requires combining highly disparate datainto a
simple, general data warehouse structure

A Utilizes highly complex dassification systems and
mappingsto organize events

A Necessitates development of a useful dinical
perspective based upon reimbursement -onented data

A Means accommodating very high data volume
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Cha'"a‘lga ?’)I‘I:IENGTHS.
Natureof Clinical Analysis MISSION.

A Emphasizes counting and comelation rather than
- ONI EEd AOEdEI EFE

A Involves querying multiple discrete event types,
rather than smple additive facts

A Focuses on use of complex criteria to identify patient
cohorts and subsets thereof

A Conceamed with intervals of ime, smultaneity, and
sequences of states

A Constrained by privacy concems, user access rights,
and audit requirements
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Challenges: stuenomns

Technical Environment MISSION:

A Reguires obtaining data from 50+sources

A Involves overcoming deficienciesin source systems
A Bariersto acquiring snapshot extracts
A Lackofime -stamped event history
A Reguiresaccommodating a mixture of structured and
unstructured data
A Necessitates support for concepts related to Natural
Language Processing
A Negation, uncertainty
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Clinical Data Repository (CDR) P

KW Fatu r$ MISSION.

A CDR isapatient -focused dinical datawarehouse,
comprsing alongitudinal record of patient events
A Eventsin the patient record are organized by an
Integrated knowledge base
A manages complex structures, vocabularies, and systems of
classification
A representsmappings
A supportsefficient raversal of multiple relationships
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MoreKey Features

A CDR isdrivenprincipallybyreal  -timedata sources
A TheHL7 data stream, in particular
A Otherreal -timeand batch data sourcesare supported aswell
A Patienteventsin CDR areADT  -enhanced

A Remapped to a dinically relevant encounter structure
A Context added for patient location, encounter phase, and
acuity of care
A" © " @dEAUAIBUxUEUUxE@d @U(
temporal concepts, providing a clinical view of
patient state over ime
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MANY
STRENGTHS.

ONE

MISSION.
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MoreKey Features

A O] EOZL dEE®I | OdOxOUIl EE
mode that accommodates the widest vanety of data
and will allow the addition of entirely new
dimensionswithout altering the core database design

A" ©- " @dAxEIl | UEBiadfmmlitidodd,- ®
providingafullyde -identified data warehouse for
most needs, with the ability to link to Protected
Health Information as required
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STRENGTHS.
ONE

MISSION.




MaANY

Data Wa.r d\OU% ?’)I‘I:IENGTHS.

MISSION.

A Engineered for flexibility and generality

A Peformanceisa crucial but secondary objective
A Support for all potential application types

A Report -writing (using tools like Crystal Reports)

A Extracts

A Businessintelligence/OLAP

A Datamining and statisical analysis (SPSS/SAS)

A Dashboards

A Visualization

A Third -party tools (quality/best practicesEBM)
A Relational database technology throughout

A Datamarts using other technologies expected and ST ey,
encouraged F ANEA
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Longitudinal Patient Record STRENGTIHS

MISSION.

A Thelongitudinal patient record constitutes the central
point of the CDR data architecture

A Scopeindudesall dinical events happening to any
patient, orto clinical data about the patient:
A Admission, Discharge, Transfer events
A Laboratory and Pharmacy Orders
A Laboratory Test Results
A Medication Adminisiration Events
A Obsavations, Assessments, and Chart Notations
A Diagnoses and Procedures
A Physician Associations SGNVERSITY 4y,
A Documents, Transcriptions, and Images = @8a\r/s |
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KnowledgeModesin CDR STRENGTIS

MISSION.

|ndustry Standards LLUMC -Specific
A ICD-9diagnosiscodes A Org charts; corporate,
A CPT-4 procedure codes physicians, locations
A© -~ @dsd! u- d@.é_.Fin@Cialdass&s
A LOINC A Drugformularies
A MULTUM A Cemercodesets
A SNOMED-CT A Payers
A UMLSMESH A Encounter structure
A Mappings A Protocolsand processes

A Standards, palicies, rules CAVERSITY i,
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Knowledge Base Features STRENGTIS

MISSION.

AupuExbd, UxEEU” GdDOOUNEEI EdC
represent and manage these structures
A Indudesa complete toolset for representing,
guerying, and maintaining knowledge models
A Based entirely in standard relational technology
A Represents dasses, instances, and relationshipsamong them

asdata
A Supportsefficient, dedarative,non  -recursive traversal of
hierarchiesand networks
A Allowsthe effective use of knowledge modelsin common
enterprise technology architectures WHSTY i
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Relational Technology and the

ONE

Knmmge Ba$ MISSION.

A When knowledge mode data is stored in relational
database systems, we get:

A A highly efficient, flexible language for expressing queries
(SQL)

A Extraordinarily robust query optimization capabilities (30+
yearsand billionsinvested)

A A superior execution environment for ad hoc queries

A Sophisticated tools for data management

A Seamlessjoinsto existing data

A Opportunity to leverage existing technology, common skill -
sets, and off -the-shelf software
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UﬂlC]UEQUEI‘y Cﬁpﬂbllltl% is\)"/ll‘sglzc'ms.

MISSION.

A Sophisticated structural quesies are supported
A Using only standard SQL
A Without recursion

A Examples of such queriesincdude:
A Treeandpoly -hierarchy traversal
A Path enumeration and shortest path determination
A Neighborhood analysis
A Multi -step semantic network navigation
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Integrated Knomedge Base

ONE
MISSION.

A CDR represents all dimension data as elements of the
knowledge base

A Theknowledge base pemits the representation of
relationsnips between any knowledge model entities
A Part-of, has -ingredient, due -U O~
A Mappingsto other coding systems or prior versions
A Each patient eventis characterized by a dimension
entity and an associated dimension

A Dimensionsthemselves are represented by nodesin
the knowledge base

A Allows structure and relationships among dimensionsto be
Incorporated into queries

“.vs,\v E.RSl'n'-,ué~ )
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CDR Data Architecture

Virtual Dimensions (Knowledge Base) Built -In
_______________________________________________________ Dimensions
SNOMED-CT Dimension
: Extensions
O | Indirect Direct Other
S | AFindings AProduct ABody part :
® | AProcedures  ASubstance ASocial context ! ASNOMED
a Aother i ARX-NORM
= R I Ko |\ [
7 Industry LLUMC i QMO Problem -IT APatient visit
: - i AIMO Procedure -IT ATime
Standard i Specific " ALLUMC Doctors
AICD-9 i Alocation !
ACPT-4 | APhase
, ADoctor
Clinical Facts
;lJ'l (Longitudinal Patient Record)
o =
7 .
Fact Extensions
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Knowledge Structures
SNOMED Locations

Patient Event.Data_~~ -
Patient A ""'-‘_‘__

Encounterfl*‘""'-.__‘ Encou ntQ.F"'é "
Visit 1 Visit l

S X [ P

Event 1 Event 2 Event 1 Event 2
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Challenges of Disparate Data srasNris

MISSION.

A Itisdifficult to conform detailed dinical datato a
single structure

A The nature of dinical eventsvaries broadly

A Evenwhen eventsare similar, data arising in different
pProcesses or systems may be captured differently, orin
diffenng levels of detalil

A With time (or during phased implementation), new data
itemswill become available

A Systems and data sources change constantly, and new data
items will become available frequently

“.vs,\v E.RSl'n'-,ué~ )
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Soft Schema Design

A" © "~ QEAMEOUE dEE@I | OdOxOU
repository for disparate data
A All dmension entiies (other than Patient and Time) are
represented by nodesin the knowledge base

A Dimension Extension tables allow storage of dimension data
associated with dimension entities
A And addressthe problem of dowly  -changing dimensions
A Fact Extension tables provide for storage of detailed data
particular to a patient event

lLomMmA LiINDA UNIVERSITY MEDICAL CENTER

MANY
STRENGTHS.

ONE

MISSION.




Open Content Model srasNris

MISSION.

A CDR easily accommodates new data as it becomes
available, without physical reorganization or schema
modification

A New dimensionsand dimension changes are executed
smply by adding entnesto the KB and, sometimes, adding
new Extension tables

A New kinds of facts can smply be added, without modifying
the structure of existing fact data
A Support for future data conceptsisbuilt ~ -in

A Negation and uncertainty for data obtained via Natural
LLanguage Processing

“.vs,\v E.RSl'n'-,ué~ )
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Real-Time Data Acquisition srasNris

MISSION.

A Advantageoustoviewthereal -Ul OEd E AU &d @
A Understand patient status
A Track the history of events
A Providegreater imelinessin the data warehouse

A EQOEEIT AN N {irdeddtaBppesrsindHER
fommat
A Standard formats
A Pre-scrubbed and nomalized

A CDR ishuilttosupportreal  -timedata acquisition
A Message Queuing architecture
A HL7 mapping and trandation
ApxOUIl @l O0dEEIWH™ Aix1 EDNE
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ADT Enhanced SRENGIEE

MISSION.

A Mapsare builtbased on ADT events

A A mapping from incoming financial sructuresto a common,
clinically -oriented model of the patient encounter

A A map of patient location at each pointin the encounter
A A map of the phases of care the patient passes through
(outpatient, pre -hospital, emergency, inpatient)
A Themapsare used to enhance each patient event asit
Isloaded into the CDR, tagging it with
A Anentryinthepatient -encounter -visitdimension
A Anentryin thelocation Dimension ST,
A Anentryin the phase Dimension y
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Data Warehouse Operations STRENGTIHS

MISSION.

A Acquire data from multiple data sources
A Real-time HL7 data from the Interface Engine
A Scheduled data pulls and unscheduled pushes

A Cleanse, code, and reformat data
A Driven by modelsin the knowledge base
A Storein repository
A Maintenance of identified patient data
A Efficient posting of data warehouse content
A Manage data integrity errors and exceptions
A Alets, reporting, and analysis
A Data corection and transaction reprocessing

“.vs,\v E.RSl'n'-,ué~ )
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Data Acquisition

Data Sources CDR Data Acquisition Service Translation Queues

Real-Time
HL7 Listener

HUB * Mults-threaded
* Reak-time messages
an IP ports
* Monitors folders for
batch data
* Queues messages
for processing

Drop Off Folder

Non-HL7 Formats

Extracted Extract

FTP * Scheduled data
acqulsition
* Files via FTR, HTTR,
Copy
* Databases via
SQL gueries




Patient Event Processing

Translation Queues Patient Event Services Posting Queues

Event Processors

Chameleon

ADT Maps
| I ’ ADT

ADT onl _
Error Processing Patient Events y Patient Changes

Data Bases
Events

Knowledge Incoming
Base

: 1
Codes Patient Episode Episode
Map

| | ‘ ‘ : Location
Patient Map
Models Account

Phase
Map




Posting Queues

Patient Changes

|

Events
\

y

|

.}_.

Real Time

Posting

Posting

Event
Facts

Identified

Posting Services

Changes

Databases

nowledge Bee

Periodic (Dally)

De-identified

Posting
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AwarenessoftheHIPAA Privacy Rule ?’)I‘RENGTHS.

MISSION.

A CDR isdesigned to support compliance with HIPAA
privacy rules
A Physically distinct storageis be provided for:
A De-identified data
A Limited data set (no patient identity)
A Fully identified
A De-identified data complies fully with HIPAA rules
Al xFOPBEOxOAUT OOdOEdOAUT EQUIDPE
numbers) to randomized record identifiers

A Transformation of identifiable data (Zip Codes, dates, ages)
to de -identified form

A Limited granularity for ime values ST,

A Transformation of uncommon data elements to more general
formsvia knowledge base
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MaANY

HIPAA Audit Tralil

ONE

MISSION.

A CDR providesfadilitiesto
A Record permissionsgranted to users and user roles

A Maintain an audit trail that tracks all accessto CDR
resources by user, role, and purpose

A Report on data access history

N Pa yd N e ~ N

A All data access using CDR tools must be conducted under
the authornty of a permission dip

A Destribes authority underwhich accessto data is obtained
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TheProblem of Time

ONE
MISSION.

A Clinical analysisrequires the ability to investigate
time -based relationships between facts
A Mustunderstand patient State at any given ime
A%l Ul dxE@OEEUdAII T UEOdEOO
A Driven by any number of event sreams
A Spawn any numberof sub -states

A State depends upon the sequence of events, not just
their most recent values
A Time -stlamped data by itself is insufficient!
A CDR congsisof ime  -stamped patient events
A Not a suitable foundation for general dlinical queries
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lLomMmA LiINDA UNIVERSITY MEDICAL CENTER



R epresentation of Time

A1 Odg@uOOOxUdOEAOI Ol EUNdENI
A Event streams must be transformed to properly represent
patient state
A The resulting representation must support query and
analysisusing standard relational tools
A State Maps
A Represent patient states during intervals of ime
A Characterize state by Name, Value, Direction, Velodity,
Pattem

A Designed to support relational queries, in terms of both ease
of construction and efficient execution

lLomMmA LiINDA UNIVERSITY MEDICAL CENTER

MANY
STRENGTHS.

ONE
MISSION.
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StateMap In The Database

1/1/0001 3/1/2008 3/1/2008 3/1/2008 3/1/2008
00:00:00 12:30:28 12:51:07 14:24:19 15:05:09
3/1/2008 3/1/2008 3/1/2008 3/1/2008 9/9/9999
12:30:28 12:51:07 14:24:19 15:05:09 00:00:00
Name Not Admitted Don't know High Normal Discharged
Value NULL NULL 101.3 98.6 NULL
Direction | NULL NULL Decreasing Stable NULL
Velocity NULL NULL Fast Stable NULL
Pattern NULL NULL NULL NULL NULL
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StateMachines

A!' d° QUEAUEJdOAEI | OE dIl @d Ad EO(
behavior of an object overtime
A Definethe rulesfor transforming one or more sefes of

T N T 4 AN T N e 4 N

ime-dU ZAOOEEJdEUEOQOU@d! ©~ EUEOUd @U x
A Intuitive and easy to manage for system users
A Precise from a computational perspective
A Accommodate issues of sequence

A State mapsin the CDR database are generated by
State Machines
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CAPS LOCK StateMachine

Initial State

State Machine  ~<_
\A \

\HD

Controls other actions
ACAPS LOCK OFF - lower case

State

I

Events

(1)

ACAPS LOCK ON

Button Pushed

Transition

I

Actions

- upper case

Associated with transitions

1.
2.

Turn Light On
Turn Light Off
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StateMachinesin CDR

Hierarchical ~ ~~__ / \ HD State

State Machine N
/ \ Controls other actions
AOther state machines for
patient
HD Events
Suspected
Clinical Events .
HD Actions
AObservations
AProcedures /’1 K / Associated with transitions
AMedications /,// AWrite to patient state map in
e database
Sub - states a”
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CDR Applications STRENGTHS

MISSION.

A Phasel applicationsfor CDR
A Intended to demonsirate and validate system capabilities

A CMS Core Measures
A IHI Global Trigger Tool
A LLUMC specific STOP SepsisBundle

“.vs,\v E.RSl'n'-,ué~ )
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CMS CoreMeasures

A Quiality indicatorsthat will drive reimbursement
(P4P, denial of claims)

A One dement of one core measure (Acute MI imeto
aspinn administration)

A Simplequery using time zero as admit to ED and
admin of ASA from eMAR

for Medicare & Medicaid Services

lLomMmA LiINDA UNIVERSITY MEDICAL CENTER

MaNy

STRENGTHS.
ONE

MISSION.
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| nstitute for Healthcare

ONE
|mprovement (IHI) MISSION.

7z 4 e ~ N\ v L4 N\ 7z N

A~ | Odl OE E O¥HoD pidfitOryhdiZat0rJ
helping to lead the iImprovement of health
EAXxEdUI xOUI | OUUdUI EdUOxNE

A2 OUUO~dd” " NO@Il Ol dUl EdTUA

INSTITUTE FOR
HEALTHEARE
IMPROVEMENT

NWVERSITY - 4y
2 7
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IHI Global Trigger Tool

ONE

MISSION.

A Tool to help an institution identify adverse
events

A Methodology to improve efficacy of
locating adverse eventsthat actually do
patient harm via random retrospective chart
audits meviTuTE FOR

A” 3 OUdOEAOUdUOdT EEOUIT ¢
EUEOUdT OdAd OA&UT EOUd xE
over ime as a measure of effective

Improvement in patient safety and quality

HEALTHCARE

IMPROVEMENT
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MANY

IHI Global Trigger Tool for

ONE
Measuring Adverse Events Hssion:

Y P 7z rd

In any one chart dunng a 20 min review by
clinically trained personnel (mid ~ -level
providers)
A If present, secondary analysis done by reviewer
A Examples
A Transfusion or use of blood products H HEALTHCARE
A Readmissionto ICU HERERERERE
A Apgarscore<7 at5min
A Rising BUN or serum crestinine, >2x basdline

lLomMmA LiINDA UNIVERSITY MEDICAL CENTER


http://www.ihi.org/IHI/Results/WhitePapers/IHIGlobalTriggerToolWhitePaper.htm
http://www.ihi.org/IHI/Results/WhitePapers/IHIGlobalTriggerToolWhitePaper.htm

Phasel Project Objectives

A Automate search of selected charts for
readily obtainable tnggers out of CDR
(50% in phasel)

A Compare computer results against human
search results and report differences.

A Reducetime spent on raw review and shift
to analysis/process improvement

lLomMmA LiINDA UNIVERSITY MEDICAL CENTER

MaANY

STRENGTHS.
ONE

MISSION.

INSTITUTE FOR
HEALTHEARE
IMPROVEMENT

“.vs,\v E.RSl'n'-,ué~ )



MaANY

Phasell Project Objectives sTaanGrs

MISSION.

A Develop queries around positive triggersto
glean preliminary info for human reviewer.
A If PTT>100 seconds, was heparin also present?

A Expand automated search to include less easy
tnggers.

A nOEUOOOI Ad” OGEU dI AO0d®

A nAUl ONOI PdxEOOXxUdOO*xOA
El A 009l @ dI A& UxIl 1 EAN

A~ - E /AN UEAOER /EUEEdI OEEEUI uua ul
CaresModuletngger)

INSTITUTE FOR

HEALTHCARE

IMPROVEMENT

lLomMmA LiINDA UNIVERSITY MEDICAL CENTER



MaANY

v I ~ V o -
E O gl g STRENGTHS.

5 ONE
MISSION.

A" ©- dOUExbPdEOxd” GEOZI & dUA
A Sepsisisa serious medical condition characterized by
a body -side inflammatory state caused by infection
A Has a spectrum of dlinical manifestations from minor
to catastrophic
A®U” 9d OE UEOA 00U Ui EdT OF EEL
OAUI EOU™ gdl OOUOEd 9P QUEOd
A ® U "~ didafmdlagnosis, and intervention must begin
before culture results are available

“ §7id-A xbd! UEAET OUBd-OAN dE x @
%O0Uxd” O0OO0A&OP~ @d»1 @l OO pdu}} z
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Sepdis Spectrum STRENGTHS,

ONE

MISSION.

A SIRS- >Sepss - >SevareSepss - > Septic Shock
= Two or more of the following:
A Temp>100.9For<96.8F
A Heart Rate> 90
A Resp Rate>20 or PaCO2 < 32 mmHg
A WBC > 12K, < 4K or> 10% Bands

= plus infection or suspected infection

= plus evidence of bodywide inflammatory
reaction (+lactate blood test plus organ failure)

A SepticShock = plus low blood pressure
unresponsiveto a bolus of 1V fluid (SBP<90 after 1 liter)
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About Sepsis

1.0 ;

fraction of total patients

0.0+

02 1

s syrvival fraction
== cumulative effective

antimicrobial initiation

Q 0. 7. 2. 3.% & 6. Q

\0 lj:
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\7 ‘3 \U-> \7 \6\ \0 \77 V)
.&0

b,

7 (37
o Y

time from hypotension onset (hrs)

Kumar A et al. Crit Care Med 2006

d.
Y%

.&0 .&@

A >750,000 annually in US
A Retrospective cohort study

A 141CUsin10US and
Canada hospitals

A 2,731 septic shock pts
A 44.4% presentto ED

A Median timeto Abx 6 hours
after low blood pressure
Started

A 56.2% overall mortality
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SepsisBundle STRENGTIS

MISSION.

A Early appropriate intervention can cut mortality of
septic shock by ~20%

Vd V4 L4 ~S ol

guidelinesthat lead to better outcomes
A Involvesagroup of choreographed interventions

A Loma Linda Champion: Dr. Bryant Nguyen
A Leaderin thefield of early sepsisintervention

A Loma Linda specific sepsis bundle developed and
implemented in 2003 in ED and 2005 housewide

“.vs,\v E.RSl'n'-,ué~ )

Rivers, Nguyen et al. NEJM, 2001
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Strategies to Obviate the Progression of Sepsis
Loma Linda University
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6-Hour STOP Sepeis Bundie Goals for
Sovere Sepsis or Septic Shock

/patientcare/documents/patientcare-sepsis.pd
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