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Agenda

General Announcements (Hemmila)

Sepsis (Purtill)

Length of Stay (Kepros)

Panel and Collaborative Discussion

Lunch

Projects, Data/Publications Policy, TQIP
(Mikhail)

Validation, Process Measures, NTDS (Jakubus)
DI, On-line Reports, Reports, (Hemmila)



Information

Current centers
= 4 recent, 18 total

New centers (January 1)

= Mt. Clemons

= Oakwood Dearborn

= Oakwood Southshore

= Saint Mary’s Health Care - Grand Rapids
= St. Mary’s of Michigan - Saginaw



Information

ACS-TQIP Enrollment

= Applications for 2012
= www.facs.org/trauma/ntdb/tqgip

ACS-TQIP Meeting
= Chicago
= November 13-15, 2011



NTDS/TQIP

Process Measures

= Fracture fixation

= Hemorrhage control
= Angiography
ICD-10

= October 2013

AIS 2005
= Injury coding system
= Recommend hand coding
= Michigan Trauma Coalition



Future Meetings

February 14, 2012
= Location: Ann Arbor

May 16, 2012

= Location: Traverse City
= Registrar split

October 16, 2011
= Location: Ann Arbor



“Sepsis Resuscitation:
Keeping Up the Pace”

;
//"\““

Mary-Anne Purtill, MD M TQIP
_/



“A Disciplined Approach to
Implementation of Evidence-Based
Practices Decreases ICU and Hospital

Length of Stay in Traumatically Injured
Patients”

.
//"\““‘

John Kepros, MD M TQIP
_/



Panelists

John Kepros, MD
Sujal Patel, MD
Mary-Anne Purtill, MD
Brian Shapiro, MD
Jim Wagner, MD
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MTQIP Site Specific QI Projects

.
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Judy Mikhail, BSN, MSN, MBA M- TQIP
_/



MTQIP
Site Specific PI Projects

-Sharing and Learning From Each Other



Site Specific PI Projects

Your choice of topic

Data collection on going

Submit monthly data quarterly
B Oct,Nov,Dec 2011 data
B Due by Apr 1,2012 (3 month lag)

Share success and barriers at MTQIP

meetings




Site Specific PI Projects

[opICS

B Anticoagulant Reversal

B Complications

B |ength of Stay

O Care Management Issues




Anticoagulant Reversal

Beaumont Coumadin

Borgess

Time to reversal product
administration (avg)

Coumadin

Time to initial labs (avg)
Time to CT

Time to reversal product
Time to INR<1.3

120 min

15 min
<35 min
<115 min
> 200 min

< 100 min

< 15 min
<25 min
<95 min (85%)
< 180 min (85%)



Anticoagulant Reversal

Botsford

Munson

Spectrum

Sparrow

Coumadin Reversal (avg) 100 min
Time to CT
Time to reversal agent

Coumadin & Antiplatelet (mdn)

Time door to CT read 33 min
Time CT read to PLT order 60 min
Time order to PLT admin 45 min
Total time (door to PLT) 80 min
Coumadin (avg) > 30 min

Time CT to FFP admin

Bebulin Protocol [Factor IX](avg) 150 min
Time to INR correction <1.5

< 45 min



Complications

POH DVT's
Bronson Pneumonia
Oakwood Pneumonia
SouthShore

St. Joseph Aspiration
Pneumonia

Hurley UTI

U of M UTI

2.9%

12.2%

5.2%

1%

2.3%

6.8%

<2.0%

<6.6%

25% reduction

50% reduction

20% reduction

25% reduction



Length of Stay

Covenant

Oakwood
Dearborn

Mount
Clemens

Henry
Ford

ED LOS for ICU pts (avg)

ED LOS for ICU pts(mdn)

ED LOS for H-Activations

ED LOS for ICU pts (avg)

Hospital LOS (avg)

4.20 hrs

4.25 hrs

3.18

4.2 hrs

> 5 days

1 30 min

< 3 hrs

< 2 hrs

< 3 hrs

< 5 days



Length of Stay

Detroit Receiving

ICU within 2 hrs

ICU within 4 hrs

Burn ICU within 2 hrs
Burn ICU within 4 hrs
Burn floor within 4 hrs
Burn floor within 8 hrs
Floor within 4 hrs

Floor within 8 hrs

Obs within 4 hrs

Obs within 8 hrs

All Acute care within 4 hrs
All Acute care within 8 hrs

22.5%

43.0%
52.9%
79.4%
44.7%
59.0%
25.6%
47.7%
21.7%
38.4%
23.7%
36.6%

90%



Care Management Issues

Genesys EMS Run Sheets on Chart <50% 90%

Beaumont Time to complete oral / 5 days 3 days
parenteral nutrition

St. Mary’s  Non Surgeon Admits 16.5% <5%
Sinai Massive Transfusion Ratio 40% 75%
Grace Compliance

6:4:1

St. John Massive Transfusion Ratios Pending Pending



MTQIP Publication Policy

Proactive
[ ransparent
Inclusive




MTQIP Publications Policy

Sites can use their own individual
institutional data as they wish

MTQIP reports and comparative data:

a. Intended for internal QI efforts only
b. Not for marketing purposes

c. Not to be published without written
permission




Publications Committee Purpose

Responsible for setting policy

regarding publications on MTQIP data:
a. Authorship

b. Conflict of Interest

c. Processes for proposing & approving
research questions




Publications Committee Membership

MTQIP Program Manager, Chair
2 participating site members
1 BCBSM member: Dr.Share /designhee

» Forward nominations for membership
consideration to the Program Director




Publication Committee Work

Review submitted concepts for

abstracts and manuscripts

Ensure consistency with MTQIP mission

Manage any potential conflicts

Committee will recommend proposed

abstracts/manuscripts for approval
from the Program Director




Proposal Submissions

Brief 1-2 paragraph proposal
Names of the participants
Working hypothesis

Inclusion and exclusion criteria

Major outcomes to be studied

Basic outline of analysis to be performed

Forward proposals to MTQIP Program Manager




Timing

Submit the proposal before data
analysis and manuscript preparation

Following acceptance of the proposal,
analysis will be performed by the
MTQIP coordinating center

Allow up to 6 months for this to occur




Publication Committee

Upon completion of research project

Committee to review final abstract /
publication prior to submission

[he committee and Program Director
will reply with approval or
recommendations for revision

14 day turn around




Publications Committee
Authorship Guidelines

Proposed authorship represents
significant intellectual contributions to
the study

Appropriate recognition for MTQIP
development by the Program
Director, Dr. Share, and others

Follow authorship guidelines:

B International Committee of Medical
Journal Editors




TQIP Annual Conference!

Nov 14 & 15, 2011 in Chicago
B Trauma Director
B Program Manhager
B Registrar



Validation Results
Process Measures
NTDS Update 2012

=
Jill Jakubus, PA-C M- TQIP
S



Chart Selection

ISS < 16 and mortality

ISS > 24 and no complications and hospital days > 1
Length of stay > 14 days and no complication or mortality
Age > 64 and no co-morbidities.

Mechanical ventilator days > 7 and no pneumonia

Motor GCS = 1 and no complications and hospital days > 1



Overview

Time frame: 3/30/10 - 4/19/11
Visits: 10

Centers: 8

Cases: 97

Variables per case: 95

Total variables assessed: 9215
Overall error rate 6.8%



Types of Disagreement

N

L/

Type 0 — No disagreement 8584
Type 1 — Site Visit Validator identified variable, Registrar did not 366
Type 2 — Site Visit Validator and Registrar identified variable but disagreed with the answer 201
Type 3 — Registrar identified variable, Site Visit Validator did not 64




Breakdown by Category Disagreement

N

L/
Category # of Disagreements | # of Variables | Disagreement Rate (%)
Trauma Profile 3 291 1.0
Mechanism Profile 16 291 5.5
Pre-Hospital /ED 138 1940 7.1
Injury Profile /3 582 12.5
Comorbidities 93 2037 4.6
Operation Data 49 194 25.3
Blood Data 111 776 14.3
Complications 60 2037 2.9
Discharge Data 88 1067 8.2




Highest Error Breakdown

-
h Variable Rate % | Typel | Type2 | Type 3
Operation 36.1 35 0 0
Intubation Location 35.1 26 8 0
Units PRBC Total 28.9 21 6 1
ICU Days 22.7 13 8 1
Units PRBC 0-24 hrs 22.7 14 7 1
GCS Assess Qualifier 21.6 12 9 0
Max External AIS 21.6 15 3 3
Hematocrit 20.6 12 8 0
HTN requiring Rx 19.6 11 0 8
Units FFP Total 17.5 10 5 2
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Highest Error Excluding
Custom Data Points

N

L/

Variable Rate % |Typel |Type2 |Type3
ICU Days 22.7 13 8 1
GCS Assess Qualifier 21.6 12 9 0
Max External AIS 21.6 15 3 3
Hematocrit 20.6 12 8 0
HTN requiring Rx 19.6 11 0 8
Max Head/Neck AIS 14.4 1 12 1
Discharge Service 14.4 10 4 0
Max Extremity AIS 13.4 5 1
Disposition 13.4 1 12 0
First ED Temperature 12.4 0 11 1




Complication Error Breakdown

N

Variable Rate % | Type 1 Type 2 |Type 3
Pneumonia 9.3 9 0 0
Decubitus Ulcer 6.2 6 0 0
Unplanned Intubation 7.2 5 0 2
Organ/Space SSI 5.2 5 0 0
UTI 5.2 3 0 2




Chart Selection Focus Variables

ISS > 24 and no complications and hospital days > 1
Length of stay > 14 days and no complication or mortality
Mechanical ventilator days > 7 and no pneumonia

Motor GCS = 1 and no complications and hospital days > 1



Overview

Site visits: 2

Centers visited: 2

Cases: 20

Variables per case: 13

Total variables assessed: 260
Overall error rate 13.8%



Breakdown by Category Disagreement

Category # of # of Disagreement Rate
Disagreements Variables (%)

Center Specific 2 60 3.3

Low Sample Size 40 10.0

Process Measures 100 7.0

Multicenter Analysis 23 60 38.3




Types of Disagreement

N

J Type 0 — No disagreement 224
Type 1 — Site Visit Validator identified variable, Registrar did not 21
Type 2 — Site Visit Validator and Registrar identified variable but disagreed with the answer 13
Type 3 — Registrar identified variable, Site Visit Validator did not 2




Summary of Findings

N

L/

Center Specific # Disagreements %
Sepsis 1 5.0%
UTI 1 5.0%
Acute Renal Failure 0 0.0%
Low Sample Size
Pneumonia 4 20.0%
Pulmonary Embolism 0 0.0%
Process Measures
OR 5 25.0%
ICP Monitor 1 5.0%
IVC Filter 1 5.0%
DVT LE 0 0.0%
DVT UE 0 0.0%
Multicenter Analysis
Intubation Location 13 65.0%
Ventilator Days 6 30.0%
ICU Days 4 20.0%
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Process Measures

<
/f‘“’““
Traumatic Brain Injury M TQIP

Venous Thromboembolism Prophylaxis J



TBI Criteria

At least one injury in AIS head region
AND
Best post resuscitation GCS within the first 24 hours after

ED/hospital arrival < 8 OR best post resuscitation motor score
< 3 within the first 24 hrs of ED/hospital arrival



Highest GCS Total

Definition: Highest total GCS within 24 hours of ED/hospital arrival.

Criteria: Injury in AlS head region AND Best
total GCS < 8 or best motor GCS < 3



GCS Motor Component of
Highest GCS Total

Definition: Highest motor GCS (of the motor component of Highest
GCS Total) within 24 hours of ED/hospital arrival.

Criteria: Injury in AlS head region AND Best
total GCS < 8 or best motor GCS < 3



GCS Assessment Qualifier Component of
Highest GCS Total

Definition: Documentation of factors potentially affecting the highest
GCS within 24 hours of ED/hospital arrival.

Patient Chemically Sedated
Obstruction to the Patient’s eye
Patient intubated

Valid GCS: patient was not sedated, not intubated, and did not
have obstruction to the eye

Criteria: Injury in AlS head region AND Best
total GCS < 8 or best motor GCS < 3



Cerebral Monitor

Definition: Enter the first (TBIMON1), and if applicable second
(TBIMON2), and third (TBIMON3) cerebral monitors placed.

Intraventricular monitor/catheter (e.g. ventriculostomy, external
ventricular drain)

Intraparenchymal pressure monitor (e.g. Camino bolt, subarachnoid
bolt, intraparenchymal catheter)

Parenchymal oxygen monitor (e.g. Licox monitor)
Jugular venous bulb

Criteria: Injury in AlS head region AND Best total
GCS < 8 or best motor GCS < 3



Cerebral Monitor Date

Definition: Date of first (MON1DATE), and if applicable, second
(MON2DATE) and third (MON3DATE) cerebral monitors placed.

mm/dd/yyyy

Criteria: Injury in AlS head region AND Best
total GCS < 8 or best motor GCS < 3



Cerebral Monitor Time

Definition: Time of first (MON1TIME), and if applicable, second
(MON2TIME) and third (MON3TIME) cerebral monitors placed.

HH:MM (military time)

Criteria: Injury in AlS head region AND Best
total GCS < 8 or best motor GCS < 3



Reason Cerebral Monitor Withheld

Definition: Reason for withholding cerebral monitor placement.

. Not Known/Not Recorded

. Decision to withhold life sustaining measures within 8 hours of ED arrival
. Death prior to correction of coagulopathy

. Expected to improve within 8 hours due to effects of alcohol and/or drugs
. Operative evacuation with improvement post-op

. No ICP because of coagulopathy

uu A W NN P, O

Criteria: Injury in AlS head region AND Best
total GCS < 8 or best motor GCS < 3



Beta Blocker Treatment

Definition: Patients who receive scheduled administration of
parenteral or oral beta blocker medication within 48 hours of
admission time to the TQIP institution.

Criteria: Injury in AlS head region AND Best total GCS
< 8 or best motor GCS < 3



VTE Prophylaxis Criteria

All MTQIP patients



VTE Prophylaxis Type

Definition: Type of first prophylactic agent administered.
Heparin
Lovenox (enoxaparin)
Fragmin (dalteparin)
Other low molecular weight heparins (including but not limited to
tinzaparin (Innohep, Logiparin); nadroparin (Fraxiparine)
None

Criteria: All MTQIP patients



VTE Prophylaxis Date

Definition: Refers to date upon which patient first received prophylactic
agent indicated in VTE Prophylaxis Type field. Choose NA if never
received prophylaxis.

Criteria: All MTQIP patients



VTE Prophylaxis Time

Definition: Refers to time upon which patient first received
prophylactic agent indicated in VTE Type field. Choose NA if never
received prophylaxis.

Criteria: All MTQIP patients



NI

NTDS Update 2012

4




Co-Morbid NTDS 2012
Variable Name Changes

3 Ascites within 30 days
Addition of 30 day interval requirement

5 Currently receiving chemotherapy for cancer
Previously chemotherapy for cancer within 30 days

9 Chronic renal failure
Previously currently requiring or on dialysis

13 Advanced directive limiting care
Previously do not resuscitate (DNR) status



Co-Morbid NTDS 2012
Retired Variables

20 Impaired sensorium



Co-Morbid NTDS 2012
New Variables

26 Dementia
With particular attention to senile or vascular dementia (eg Alzheimer’s).

27 Major psychiatric illness
Defined as documentation of the presence of pre-injury major depressive
disorder, bipolar disorder, schizophrenia, anxiety / panic disorder, borderline or
antisocial personality disorder, and / or adjustment disorder / post-traumatic
stress disorder.

28 Drug abuse or dependence
With particular attention to opioid, sedative, amphetamine, cocaine, diazepam,
alprazolam, or lorazepam dependence (excludes ADD / ADHD or chronic pain
with medication use asprescribed).

29 Pre-hospital cardiac arrest with CPR
A sudden, abrupt loss of cardiac function which occurs outside of the

hospital, prior to admission at the center in which the registry is maintained,
that results in loss of consciousness requiring the initiation of any component
of basic and/or advanced cardiac life support by a health care provider.



Co-Morbid NTDS 2012
Definition Changes

2 Alcoholism

= 2012: Evidence of chronic use, such as withdrawal episodes. Exclude
isolated elevated blood alcohol level in absence of history of abuse.

= 2011: To be determined based upon the brief screening tool used at your
institution.
8 Current smoker
= 2012: every day or some days
= 2011: in the year prior to admission

18 History of PVD

= 2012: excludes amputation commentary
= 2011: includes amputation commentary

22 Obesity
= 2012: BMI > 30
= 2011: BMI > 40



Co-Morbid NTDS 2012
MTQIP Reconciliation

/7 Congestive heart failure

= Addition of symptom manifestations
1. Abnormal limitation in exercise tolerance due to dyspnea or fatigue
. Orthopnea (dyspnea on lying supine)
. Paroxysmal nocturnal dyspnea (awakening from sleep with dyspnea)
. Increased jugular venous pressure
. Pulmonary rales on physical examination
. Cardiomegaly
. Pulmonary vascular engorgement

8 Current smoker
= Removed the one year history of use requirement

14 Esophageal varices
= Removed requirement for identification prior to injury

24 Steroid use

= Deleted exclusion of patients on short course steroids

NO o b~ WN



Hospital Complications NTDS 2012
Variable Name Changes

4 Acute kidney injury
Previously acute renal failure

5 Acute lung injury/Acute respiratory distress syndrome
Previously ARDS



Hospital Complications NTDS 2012
Retired Variables

None



Hospital Complications NTDS 2012
New Variables

None



Hospital Complications NTDS 2012
Definition Changes

4 Acute kidney injury

= 2012: If the patient or family refuses treatment (e.q., dialysis), the
condition is still considered to be present if a combination of oliguria and
creatinine are present.

GFR criteria: Increase creatinine x3 or GFR decrease > 75%
Urine output criteria: UO < 0.3ml/kg/h x 24 hr or Anuria x 12 hrs

= 2011: If the patient refuses treatment (e.g., dialysis), the condition is still
considered present



Hospital Complications NTDS 2012
Definition Changes

5 ALI/ARDS

= 2012: a Pa02 / FiO2 ratio of < 300 mmHg, bilateral fluffy infiltrates seen
on a frontal chest radiograph, and an absence of clearly demonstrable
volume overload (as signified by pulmonary wedge pressure < 18 mmHg, if
measured, or other similar surrogates such as echocardiography which do
not demonstrate analogous findings).

= 2011: Pa02/FiO2 < 200, decreased compliance, and diffuse bilateral
pulmonary infiltrates without associated clinical evidence of CHF. The
process must persist beyond 36 hours and require mechanical ventilation.



Hospital Complications NTDS 2012
Definition Changes

13 Drug or alcohol withdrawal syndrome
= 2012: habitually using certain drugs (e.g. narcotics, benzodiazepine)
= 2011: Drug type not specified

15 Extremity compartment syndrome

= 2012: Record as a complication if it is originally missed, leading to late
recognition, a need for late intervention, and has threatened limb viability.

= 2011: Timing of recognition not specified



Hospital Complications NTDS 2012
Definition Changes

22 Stroke/CVA

A focal or global neurological deficit of rapid onset and NOT present on admission. The patient must have at least
one of the following symptoms:

AND

AND

AND

1.
. Hemiplegia,

. Hemiparesis,

. Numbness or sensory loss affecting one side of the body,

. Dysphasia or aphasia,

. Hemianopia

. Amaurosis fugax,

. Or other neurological signs or symptoms consistent with stroke

O NO UL A~ WN

Change in level of consciousness,

Duration of neurological deficit 224 h

OR duration of deficit <24 h, if neuroimaging (MR, CT, or cerebral angiography) documents a new hemorrhage or
infarct consistent with stroke, or therapeutic intervention(s) were performed or stroke, or the neurological deficit
results in death

No other readily identifiable nonstroke cause, e.g., progression of existing traumatic brain injury, seizure, tumor,
metabolic or pharmacologic etiologies, is identified

Diagnosis is confirmed by neurology or neurosurgical specialist or neuroimaging procedure (MR, CT, angiography)
or lumbar puncture (CSF demonstrating intracranial hemorrhage that was not present on admission). Although
the neurologic deficit must not present on admission, risk factors predisposing to stroke (e.g., blunt
cerebrovascular injury, dysrhythmia) may be present on admission



Hospital Complications NTDS 2012
Definition Changes

25 Unplanned intubation

= 2012: In patients who were intubated unplanned intubation occurs if they
require reintubation > 24 hours after extubation

= 2011: In patients who were intubated unplanned intubation occurs if they
require reintubation after being extubated



Hospital Complications NTDS 2012
Definition Changes

27 UTI Option 2

OR at least two of the following signs or symptoms with no other recognized cause:

1. Fever=>38 C

2. WBC> 100,000 or < 3000 per cubic millimeter
3. Urgency

4. Frequency

5. Dysuria

6. Suprapubic tenderness

AND at least one of the following:

1. Positive dipstick for leukocyte esterase and/or nitrate
2. Pyuria (urine specimen with >10 WBC/mm 3 or >3 WBC/high power field of unspun urine)
3. Organisms seen on Gram stain of unspun urine

4. At least two urine cultures with repeated isolation of the same uropathogen (gram-negative
bacteria or S. saprophyticus) with 210 2 colonies/ml in nonvoided specimens

5. <10 5 colonies/ml of a single uropathogen (gram-negative bacteria or S. saprophyticus) in a
patient being treated with an effective antimicrobial agent for a urinary tract infection

6. Physician diagnosis of a urinary tract infection
7. Physician institutes appropriate therapy for a urinary tract infection



Hospital Complications NTDS 2012
Definition Changes

28 CRBSI

2012: Defined as organism cultured from the bloodstream that is not related to an infection at another site and
attributed to a central venous catheter. Patients must have evidence of infection including at least one of:

Criterion 1: Patient has a recognized pathogen cultured from one or more blood cultures and organism cultured
from blood is not related to an infection at another site.

Criterion 2: Patient has at least one of the following signs or symptoms:
Fever>38 C
Chills
WBC> 100,000 or < 3000 per cubic millimeter
Hypotension (SBP<90) or >25% drop in systolic blood pressure
Signs and symptoms and positive laboratory results are not related to an infection at another site AND

Common skin contaminant (i.e., diphtheroids [Corynebacterium spp.], Bacillus [not B. anthracis] spp.,
Propionibacterium spp., coagulase-negative staphylococci [including S. epidermidis], viridans group
streptococci, Aerococcus spp., Micrococcus spp.) is cultured from two or more blood cultures drawn on
separate occasions.

Erythema at the entry site of the central line or positive cultures on the tip of the line in the absence of
positive blood cultures is not considered a CRBSI



Hospital Complications NTDS 2012
MTQIP Reconciliation

Myocardial Infarction
= Deleted requirement of manifestation of Q waves post MI

Severe Sepsis
= Deleted criterion for tachycardia and tachypnea
= Increased requirement for immature bands from 10% to 20%



uestions
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. AMERICAN COLLEGE OF SURGEONS
.~ Trauma Programs

NTDS Data Dictionary Revision Site

Current dataset revision year = 2013

User Login Screen

* Required

We welcome your suggestions for revising and improving the content of the NTDS
Data Dictionary. We are currently accepting suggestions for the 2013 NTDS Data
Dictionary. Please select the chapter, field and section you would like to comment on.
You will be asked your reasoning and rationale for all changes. All suggested changes
will be reviewed by ACS NTDB staff and ACS Committee on Trauma members. Please
feel free to contact the NTDB office with any questions or concerns at
jmcmurray@facs.org or 312-202-5511.

This website requires an email address and a password; if you need to create a user
account, please click on the link below.

* Email Address: |

* Password: |

Login




DI, On-line Reports, MTQIP Reports

Mark Hemmila, MD M fQIP
_/



DI

3 year contract (2012, 2013, 2014)
35 MTQIP custom data elements

Mapping and transmittal of TQIP process
measures

Technical support for MTQIP tab
DI Report Writer
Will add future TQIP process measures



Costs

Coordinating Center

= $5000 Create MTQIP tab

= $1500/yr Technical support

= $1000/yr/center Mapping and transmittal

= $65/hr Programming costs for additional process
measures

MTQIP Centers
= $2000 DI Report Writer new purchase
= $700/yr DI Report Writer license fee



DI Report Writer Training

In person $1000 plus travel expenses
Web

February meeting?



Other Vendors

CDM (Trauma Base)
= Will discuss MTQIP tab
Lancet (Trauma One)

= Synchronize custom data elements between BM
and POH



MTQIP Web-site

N

¢+ Web-site (www.mtqip.org)
= On-line report and query tool for trending
= Meeting information

MICHIGAN TRAUMA QUALITY IMPROVEMENT PROGRAM

‘JnnxJn%g!rnunﬂirnrrﬂ'mut:nuas with:

te data collection

Michigan Trauma Quality ImprovementProgram




Reports

11/1/09 to 10/31/10
Cohort selection
Summaries

Stratified mortality

Risk adjusted mortality
Risk adjusted complications
Risk adjusted LOS




Cohort Formation

Cohort 1

= Blunt or penetrating
= Age = 18

= ISS > 5

Co
Co
Co

Hospital LOS > 1 or dead
nort 2 (admit trauma service)
nort 3 (blunt multi-system)

nort 4 (blunt single-system)



Cohort Formation

Complications

= Cohort 2 w/o DOA’s

= Group 1 (All)

= Group 2 (Subset)

= Specific

Length of Stay

= Hospital, ICU, Mechanical Ventilator Days
= Cohort 2

= Exclude deaths for Hospital LOS



Risk Adjustment

Univariate

Imputed BP, Pulse, mGCS if missing
Step-wise Multivariate Logistic Regression
= Identify predictor variables, p < 0.2

Logit Equation

Expected Mortality

O/E Ratios

= 90% Confidence Interval, Mortality
= 95% Confidence Interval, Complications
= 95% Confidence Interval, LOS



Mortality

Cohort 1 (Overall Mortality - All Admissions)
Cohort 1 (w/o DOA's)

Cohort 2 (Admit to Trauma Service)

Cohort 2 (w/o DOA's)

Cohort 3 (Blunt Multi-System Mortality)

= Trauma type classified as blunt with injuries of AIS > 3 in at least
two of the following AIS body regions: head/neck, face, chest,
abdomen, extremities or external.

Cohort 4 (Blunt Single-System Mortality)

= Trauma type classified as blunt with injuries of AIS = 3 limited to
only one AIS body region with all other body regions having a
maximum AIS < 2.

¢ Cohort 2 (w/o DOA's) Dead or Hospice
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Complications

Cohort 2 w/o DOA’s

Group 1

= Superficial SSI, Deep SSI, Organ space SSI, Wound
disruption, ARDS, Pneumonia, Unplanned intubation, PE,
Acute renal failure, UTI, Stroke/cva, Cardiac arrest requiring
cpr, MI, New onset arrhythmia, DVT LE , DVT UE, Systemic
sepsis, Decubitus ulcer,C. difficle colitis.

Group 2

= Organ space SSI, Wound disruption, ARDS, Pneumonia, PE,
Acute renal failure, MI, DVT LE , DVT UE, Systemic sepsis.

Specific
= Cardiac/Stroke, Pneumonia, DVT/PE, UTI, Renal Failure,
Sepsis



O/E Ratio

O/E Ratio
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O/E Ratio

O/E Ratio
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Pneumonia
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Length of Stay

Cohort 2

Risk Adjusted Rate

Natural log transformed, linear regression
Adjusted for age, ISS, mGCS, comorbids, etc.
Hospital LOS, ICU LOS, MV Days

Exclude deaths for Hospital LOS

95% (I



Adjusted Hospital LOS Adjusted Ventilator Days
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Mortality
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Mortality
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— Cohortl (All)
— Cohort2 (Trauma)
— Cohort3 (Blunt Mult)
— Cohort4 (Blunt Single)

Quarter



Complications

%

5_ _____________________________________________________________________________
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0 1 2 3 4 5 6 7 8 9 10
Quarter
— Complication Group 1
— Complication Group 2
Complications
Lo mmmr oo
— Pneumonia
— DVT
— PE
— Renal Failure
Sepsis
UTI

Quarter



Questions



NI

Process Measures
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Putting it together

Date and type of pharmacologic VTE prophylaxis
Date IVC filter (Procedure)

Date PE or DVT (Complications)

Risk factors (Injury, comorbids, etc.)




Future Meetings

February 14, 2012
= Location: Ann Arbor

May 16, 2012
= Location: Traverse City

October 16, 2011
= Location: Ann Arbor



Call for Data, Feedback

Submit data from 3/1/10 to 2/28/11
= Due October 7, 2011

= 18 centers

Next call

= Data from 7/1/10 to 6/30/11

= Due February 3, 2012

= 23 centers

Evaluations

= Meeting ideas, Reports, Web-site

= How can we help you?



MTQIP Location

U of M North Campus Research Complex
MSCORE-MTQIP

Building 520 NCRC, 3™ Floor, Rm 3180C
2800 Plymouth Road

Ann Arbor, MI 48109-2800

Phone 734 763-2854

Fax 734 998-7473

MSQC, MBSC



Sepsis Resuscitation: Keeping Up the Pace

Mary-Anne Purtill, MD
Director, Surgical Critical
Care

Interim Director, Trauma
SIMHS

October 11, 2011







Compliance = Mortality
m Managing Change
m Placing Power

m Leadership



SIMHS SICU Sepsis Outcomes

2006 2007-2008 2009 0
Mortality 42% 28% 20% p<0.01
LOS
(mean 38 + 3 29 + 36 22 + 15 0<0.01
+ days)
?m\ggn $36.756 + $36.568 + $30 428 + iy
LsDy | $23.982 45.486 $25 701 =

American Journal of Surgery, Silverman, et al 2011




In-Hospital Mortality

* Denotes p <0.01

50 42%

2006 2007-8 2009



Average length of stay (LOS)
(EVD

2006 2007-8 2009

* Denotes p <0.01



Mean Direct Variable Cost

e (BLOK) e
$36 $36

40 -
351
30
251
201
151
10

5,

0-

2006 2007-8 - 2009






Timeline for the SIMHS Sepsis Journey

Staff
education

Sepsis program
developed

based on SSC
Guideline

Pilot screening for
severe sepsis on

2 non- ICU units Nursing protocol:
positive screen

House wide for severe sepsis

screening for
severe sepsis

GO LIVE-screening
and implementation
of bundles in ED
and ICUs

MICU—closed

all admission managed
by pulmonary
intensivists

& SICU-hired surgical
intensivist

Medical staff policy for
admission to ICU if
meet severe sepsis
criteria



Timeline for the SJIMHS Sepsis Journey

“Code Sepsis”

Prehospital Lactic
Acid results

Automated
Sepsis Screening
Tool initiated

; | 2010 2011

Recognized the new
automated screening tool
was not capturing patients

GO LIVE-With
in a timely fashion

new EMR




Compliance Data: Resuscitation Bundle

Fluid
Bolus in
first hr

Lactic

acid in

first 6
hrs

91%

91%

949%

97%

Bld
Cultures
b/f
antibiotic

59%

62%

62%

70%

Antibiotics
within 1 hr

(mean time
to admin)
non-ED

53%
(107 min)
59%
(125 min)
59%
(97 min)
51%
(86 min)

46%
(109 min)

% of patients
with first 4
interventions
completed
within one hour

14%

18%

24%

19%




Compliance Data: Resuscitation Bundle

CVP CVPto MAPto ScvO2to Maedian Mortality
Placed goalin goalin goalin time to
6 hrs 6 hrs 6hrs meeting all
3 goals

82% 61% 79% 53%

59% 77% 50%

78% 83% 61%

74% 91% 50%

67% 89% 67%




What do we think promotes compliance?

Sepsis Pathway Tool

Nursing policy to initiate sepsis bundle when patient
screens positive for sepsis

Intensivist leadership / “Nursing Card”
/Mulitidisciplinary Critical Care M&M

Contemporaneous Sepsis Bundle data collection and
feedback on performance

Delirium Control

Using more decompressive laparotomies

Early ARDS interventions

Aggressive hemodynamic monitoring with non-invasive
techniques - S



The Severe Sepsis Bundles:

Surviving Sepsis Campaign/IH|

Resuscitation Bundle

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

v Serum lactate measured.

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

4 (Per;orm imaging studies promptly to fine source
1C

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

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

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

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

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

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

v'Achieve ScvO, of > 70% or SvO, > 65%.
v if ScvO, not > 70% blood or dobutamine (2C)

Management Bundle

(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 cmH,0O for mechanically
ventilated patients. (1C)

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



JOSEPHD
MERCY

HEALTH SYSTEM
A MEMBER OF TRINITY HEALTH

MARKABLE MEDICINE.

ST. JOSEPH MERCY HOSPITAL
SAINT JOSEPH MERCY LIVINGSTON HOSPITAL

SAINT JOSEPH MERCY SALINE HOSPITAL

SEVERE SEPSIS CLINICAL PATHWAY

REMARKABLE CARE. Room # ICU admission Date: Time:
Please complete the following: *Septic Shock defined as:
- Severe sepsis or septic shock* diagnosis: Date: Time: SBP less than 90mmHg or 40mmHg

- Patient transferred from (unit or hospital):

- Patient was identified as having severe sepsis or septic shock: Q ED Q Floor
= Decision to move to comfort care in first 24 hours after diagnosis Yes No
Time:

« ICU discharge: Date:

* Discharge status: Alive Expirgs

0 ICU Admission

Q During ICU Stay

decrease from baseline or MAP less than
65mmHg after 20ml/kg fluid bolus

**Vasopressor unresponsive defined as:
Requiring vasopressors after fluid
resuscitation completed.

Date Date
Sepsis Daily Goals to to to to
0-1 Hours 1-6 Hours 6-24 Hours 24-72 Hours
1. Goal directed therapy to Initial Labs: Refer to Severe Sepsis Yes No Is patient on — Confirm Infectious
achieve increased O2 delivery serum lactate, Resuscitation Algorithm vasopressor at greater Source
CVP 8.12mmHg additional labs a-s . Yes No Was initial lactate than 6 hours
MAP greater than 65mmHg ordersd by physician greater than 4mmol/L? B yeq No Was patient assessed l?reo-:g ssesesctr:‘zmi for
ScvO2 greater than or equal Serum lactate drawn ) patier ad Sp
o e Yes No Was patient for Eligibility for antibiotics based on
to 70% within 6 hours? : - 9
! hypotensive after initial Activated Protein C culture reports.
2. Blood Glucose B]ood Cultures X 2 fluid bolus? (Xigris) — (see /nfonet .
90-140 mg/dl Time 1: Yes No CVP placed under Pharmacy-Drug | Yes No Was the organism that
Time 2: If no, why? Inforration or speak NA  was identified sensitive
Other Cultures: ! i to pharmac/st) to the initial antibiotic?

3. Urine output greater than 0.5

mi/kg/hour

4. In patients with acute lung

injury or ARDS;

Are the static or plateau
inspiratory pressures less thal
30cmH20 in first 24 hours?

Yes No

Is tidal volume 6ml/kg of ideal
body weight in first 24 hours?

Yes No

Signature:

Establish IV access

Volume resuscitate:
initial 20ml/kg over 30
minutes then
additional boluses as
needed per order

Time 20 ml/kg bolus
infused

Broad Spectrum
Antibiotic-start after
obtain blood culture
(see Infonef under
Pharmacy Guide to
Antimicrobial Therapy)

Time antibiotic hung
Source Control

Record the first time the
following is achieved:

CVP 8-12 mmHg
on vent 12-15 mmHg

MAP greater than or
equal to 65 mmHg

SCV0, greater than
70%: mixed venous
greater than or equal to
65%

Confirm Infectious
Source

Yes No

Was patient eligible for
Activated Protein C?

If Xigris administered,
Start Time:

Considered
Hydrocortisone if
vasopressor
unresponsive™*

If hydrocortisone
administered, provide
50mg every 6 hours
Start Time:

Consider Vasopressin
for refractory septic
shock

Discontinue
Vancomycin if
appropriate

D/C or taper steriods
if vasopressors off

Re-evaluate need
for invasive lines
and tubes

Nutrition Therapy
Support




SAINT

JOSEPHQ‘Q’O
MERCY

HEALTH SYSTEM

A MEMBER OF TRINITY HEALTH

REMARKABLE MEDICINE.
REMARKABLE CARE.

Room #

Please complete the following:

+ Patient transferred from (unit or hospital):

» Severe sepsis or septic shock* diagnosis: Date:

ST. JOSEPH MERCY HOSPITAL
SAINT JOSEPH MERCY LIVINGSTON HOSPITAL
SAINT JOSEPH MERCY SALINE HOSPITAL

SEVERE SEPSIS CLINICAL PATHWAY

ICU admission Date:

Time:

Time:

*Septic Shock defined as:

SBP less than 90mr*”

decrease from *

» ICU discharge: Date:

* Discharge status: Alive Expired

Time:

* Patient was identified as having severe sepsis or septic shock: L ED O Floor
* Decision to move to comfort care in first 24 hours after diagnosis Yes No

1 ICU Admission [ During ICU

1. Goal directed therapy to
achieve increased O2 delivery:
CVP 8-12mmHg
MAP greater than 65mmHg
ScvO2 greater than or equal
to 70%

Yes No

2. Blood Glucose Yes No

90-140 mg/di

3. Urine output greater tharn ~
ml/kg/hour

4. In patient~

injp- GO

ls . oml/kg of ideal
bo gnt in first 24 hours?
Yes No

Signature:

(6
QO

6
e&’

serum lactate,
additional labs as

ordered by physiciar
Serum lactate
within 6~

, o0
o(‘ 0

~suscitate:
_al 20ml/kg over 30
minutes then
additional boluses as
needed per order

Time 20 ml/kg bolus
infused

Broad Spectrum
Antibiotic-start after
obtain blood culture
{see Infonet urder
Pharmacy Guide fo
Antimicrobial Therapy)

Time antibiotic hung

Sepsis Daily Goals to
0-1 Hours 1-6 Hou-"
Initial Labs: Refer to Sev-

Resus~”

56

< VP placed
If no, why?

Record the first time the
following is achieved:

CVP 8-12 mmHg
on vent 12-15 mmHg

MAP greater than or
equal to 65 mmHg

SCV0, greater than
70%: mixed venous
greater than or equal
65%

Confirm Infectious
Source

ay

00\\6

3a?

N\

Yes No

65mmHo -~

ot

40mmHg
AP less than
olus

‘efined as;
‘d

to

24-72 Hours

aon
_supressor at greater
than 6 hours

Was patient assessed
for Eligibility for
Activated Protein C
(Xigris) — (see Infonet
under Pharmacy-Drug
Informaltion or speak
to pharmac/st)

Was patient eligible for
Activated Protein C?

If Xigris administered,
Start Time:

Considered
Hydrocortisone if
vasopressor
unresponsive™*

If hydrocortisone
administered, provide
50mg every 6 hours
Start Time:

Consider Vasopressin
for refractory septic

ehnrle

Yes No
NA

Confirm Infectious
Source

Re-assess need for
broad spectrum
antibiotics based on
culture reports.

Was the organism that
was identified sensitive
to the initial antibiotic?

Discontinue
Vancomycin if
appropriate

D/C or taper steriods
if vasopressors off

Re-evaluate need
for invasive lines
and tubes

Nutrition Therapy
Support




Nursing Policy on Sepsis Screening

m Complicated

= Frequently = Positive Screen
misunderstood = Blood cultures

m Screening every shift = Lactic acid and CBC
= EMR interfered Fluid bolus
= Delayed time to diagnosis g |nstituted by the nurse to
= Went back to paper assure no delay in care

= If you screen positive in = Hospital policy allows this
our hospital: in the nursing scope of
= RR_T_ re-evaluates and practice

verifies

= Institutes early therapy



Accountable Multi-disciplinary Rounds

Who Shows Up?

m Nursing bedside

m Physician Team

m Pharmacy

m Respiratory therapy
= Nutrition

m Family




Accountable Multi-disciplinary Rounds

m Pre-defined content
= Time constrained
= Presented in specific order
= Nursing card gone through in detalil

= Plan by systems with goals in each category
communicated clearly
follow-up defined



Interdisciplinary Rounds Card

E! - - - 'E
Interdisciplinary Rounds;

Nursing Objectives

Target RASS [ Current RASS
CAM - ICU (results)
Current Sedative / Analgesic

SAT / SBT - spontaneous awakening

trial / spontaneous breathing trial \/AP

Mobility - what level is patient at?

Sepsis screen (results) / sepsis bundl}
(review bundle with team)

Current Vasoactive Infusions

. Nutrition / Bowel Regimen

2. Other: any procedures planned /
nursing concerns [ issues

96314-005 R 811 (M)D




Interdisciplinary Rounds Card

Interdisciplinary Rounds; Nursing Objectives

. Target RASS / Current RASS
. CAM - ICU (results)

. Current Sedative / Analgesic
Infusions / Intermittent dosing

. SAT / SBT - spontaneous awakening trial /
spontaneous breathing trial

Mobility — what level is patient at?
(Continued on back)

. Sepsis screen (results) / sepsis bundle (review
bundle with team)

. Current Vasoactive Infusions
. Skin
. Restraints — need / order

. Foley — what is the score?

. Nutrition / Bowel Regimen

. Other: any procedures planned /nursing concerns /
issues




Leadership

The People (Keystone ICU

Group) The Questions they answer

m Bedside nursing s Can we change

s RT practice through

= Pharmacy process improvement
alone?

m Doctors

m Administrators

m Performance
Improvement

m Wil successful change
require altering the
value structure?



Translating Evidence into Standard

Practice

—»| Identify Interventions associated with
improved outcomes

A 3 > Select intferventions with the largest
1.Summarize the Evidence benefits and lowest barriers to use

" Convert inferventions to behaviors
_.[ Cbserve staff performing the ]
2. Identify local barriers to interventions
implementation: »| “Walk the process” fo identify defects in J
Translaiing Evidence understand the process and | each step of intervention implementation
: . context of work e
info Practice Enlist all stakeholders to share concerns
> and identify potential gains / losses
« Envision the problem 9 associated with infervention implementation

within the larger <L
health care system [

Select Measures
(Process and/or outcome)

* Enhgage Collaborative -
multi-disciplinary teams 3. Measure Performance —>[ Develop and pilot test measures

cenftrally (stages 1,2 & 3)
and locally (stage 4) [

-/

-/

Measure Baseline Performance

<

-/

Engage

Explain why the
interventionsare
important

Evaluate Educate
Regularly assess Share the evidence

performance supporting the
measures. interventions

4. Ensure all patients receive
the interventions




Leadership

m Closed SICU
m Multidisciplinary Rounds with “Nursing Card”
m Learn from a defect

m Define/implement Critical Care Standards of Nursing and
Medical Practice

m Standardize RN-RN Shift Handoff

m Standardized Physician-to-physician Handoff

m Set protocols for managing common and life threatening
diseases

m Enforce evidence based practices



Leadership:
Mandatory Admission to the ICU for

Severe Sepsis

m Difficult decision
m Because process alone showed non-compliance with
evidence based practice
m Vetted through executive management
m All patients are admitted to an ICU If:
= Suspected or documented infection and

= Lactic Acid >4
= We require end organ dysfunction



Multidisciplinary Critical Care M&M

m M&M established

= facilitate hospital-wide communication on issues related to
Critical Care.
m Participants:
= MICU
= SICU
= CICU
= CT-ICU

m Meets Quarterly
= Tracks all deaths & complications in all adult ICUs






Delirium Control

The Problem

m 33% Increase In
mortality

m 33% increase in ICU
| OS and hospital LOS

m Poor quality of life
m PTSD

The Solution (...at least in
part)
s Reducing exposure to

sedatives
= No dripped sedatives, PRN

only if possible
= Non-pharmacological
approaches to delirium

control
= Sleep protocols



Delirium Control

Delirium Education in a Surgical Intensive Care Unit Decreases the Use of Sedation
in Critically Ill Patients

Lafond C, Yang A, Leichtle S, Nieman W, Posa P, Bander J, Anderson H, Brandt M, Purtill MA

Purpose: The objective of this study was to investigate the impact of a delirium prevention program on the use of

continueus intravenous sedatives and analgesics in a surgical intensive care unit (SICU).

Hypothesis: A delirium prevention program will lead to a decrease in continuous, intravenous sedation (measured as

average sedative days. S,p) without an increase in self-extubation or inadvertent line removal

Design: Review of a prospectively collected database including all patients hospitalized in the SICU who were
mechamcally ventilated and had at least one continuous infusion of a sedative for the year before (Y;) and after (Yy)

implementation of a delinum prevention program.

Results: One hundred eighty-four patients with a mean APACHE III score of 64 were recorded in the database in Y.
and two hundred fourteen patients with a mean APACHE III score of 65 were recorded in Y). The number of Syp
decreased from 3.2 to 2.6 following implementation of the program (P < .05). The reduction of average days on
propofol was significant (Yo: 2.8 days, Y): 2.0 days; P < .01). There was no significant difference between Yoand Y, in
regards to the risk of inadvertent line removal (4% versus 3%, P = .05) or self-extubation (3% versus 6%. P = .035).
Patients did not require an increased amount of analgesic infusions (mean number of days on continuous IV analgesics.
Yy 4.8 ¥,: 4.0. P> 05). There was no statistically significant difference between Y, and Y, in days of mechanical

ventilation, length of stay in the SICU. and hospital length of stay (P = .05). Mortality was 14% (26/184 patients) in

Yo. and 15% (33/214 patients) in Y, (P = .05)
Conclusions: An ongoing delirium prevention program in a SICU significantly reduced the use of continuously infused
sedatives. This reduction did not increase the number of adverse events. The program did not change the use of

analgesic infusions, days of mechanical ventilation per patient, length of stay in the SICU, hespital length of stay. and

mortality.




Decompressive Laparotomies

= Screening program

= Identifies people at risk for
intra-abdominal
hypertension

m Open Abdomens

= Using more open
abdomens for:
Sepsis
Gl complications
Trauma

[ T Ted g el R xr



Ventilator Management

= Low Tidal Volume = Open Lung
Ventilation per Ventilation
ARDS net = APRV
recommendations = Proning
= Start when identified = Early and often
with ALI (PF

ratio<300)



Ventilator Management
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Aggressive Hemodynamic Monitoring

m Non-invasive

technology 5 2 E 73a8cvoz

s Minimal risk 2‘3'6 87 182"26
= Physiology based SW sw ”";j:‘ﬁ
decisions 5 43 2492

= Fluid management —h
12:55:45 AM

= When to start
vasoactive agents




Keeping Up the Pace......

m Constant vigilance

m It takes a “bundle”
of tools
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Sparrow Trauma Service Line Growth

3000

2500

2000

1500

New Patients

1000

500

Year

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

y =116.33x + 1489.9
R’ = 0.9063

y = 139.26x + 824.47
R’ = 0.9351

B Total Trauma Patients
=3 Trauma Service Patients

— Linear (Total Trauma Patients)
— Linear (Trauma Service Patients)
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‘Global Trigger Tool’ Shows

May Be Ten Times Greater
Than Previously Measured

That Adverse Events In Hospitals

events in

central to patient safety, forming a foundation for accountability,
prioritizing problems to work on, generating ideas for safer care, and
testing which interventions work. We compared three methods o

from three leading hospitals. We found that the adverse event
methods commonly used to track patient safety in the United States

and the Agency for
thods and missed 90 percent of the adverse cvents.

more co , serious cvents than these other metl

Quaity’s Patient Safety Indicators—fared very poorly compared to other
“The Insttute for

adverse events occurred in one-third of hospital admissions. Reliance on
he

roduce
health

care system and misdireet fforts to improve patient safety:
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ESharprends
“Blunt end*

Acute
Rrovider
ObViousi

Latent:

Hidden

Emergency Case
Understaffing (latent failure) (atypical conditions)

Fear of speaking up
(defence in depth)

Intiinsic defects

Sleep deprivation
(psychological precursor)

Wrong diagnosis
(unsafe act)

Local tiggers

ETY

Trajectory of injury
opportunity




The NEW ENGLAND JOURNAL of MEDICINE

SPECIAL ARTICLE

A National Evaluation of the Effect
of Trauma-Center Care on Mortality

Ellen J. MacKenzie, Ph.D., Frederick P. Rivara, M.D., M.P.H.,
Gregory ). Jurkovich, M.D., Avery B. Nathens, M.D., Ph.D.

ORIGINAL RESEARCH IMPROVING PATIENT CARE

What Distinguishes Top-Performing Hospitals in Acute Myocardial

Infarction Mortality Rates?
A Qualitative Study

Leslle A. Curry, PhD; Erica Spatz, MD; Emily Cherlin, PhD, MSW; Jennifer W. Thompson, MPP; David Berg, PhD; Henry H. Ting, MD, MBA;
Carole Decker, RN, PhD; Harlan M. Krumholz, MD, SM; and Elizabeth H. Bradley, PhD

Conclusion: High-performing hospitals were characterized by an
organizational culture that supported efforts to improve AMI care
across the hospital. Evidence-based protocols and processes, al-
though important, may not be sufficient for achieving high hospital
performance in care for patients with AMI.

morality,
creativity,
spontaneity,
problem solving,
lack of prejudice,
acceptance of facts

self-esteem, confidence,
achievement, respect of others,
respect by others

friendship, family, sexual intimacy

security of: body, employment, resources,
morality, the family, health, property

breathing, food, water, sex, sleep, homeostasis, excretion

Katherine P. Frey, M.P.

CONCLUSIONS

H., Brian L. Egleston, M.P.P., David S. Salkever, Ph.D.
and Daniel O. Scharfstein, Sc.D.

Our findings show that the risk of death is significantly lower when care is pro-

vided in a trauma center than i
forts at regionalization.

N ENGL) MED 354;.

n a non-trauma center and argue for continued ef-

4 WWW.NEM.ORG JANUARY 26, 2006

Monitor mortality, morbidity, and patient satistaction rates.

Measure success by 7S g structure and,
/—/;an'owlMSU Trauma Service Core Ideology

\ Core Values.

LT The importance of patient centered outcomes in T
| managemert of injured patients.

| 2. The importance of using evidence based, scienffcally

Core Purpose

Continually improve patient centered outcomes of injured
patients i
levels of care.

2. Utiize educational, technological, and cutural advances to
b |

facuty;

system ot caring for patients”

£ of
residents, students, and staff associated with the servic

4. The importance of personal development of facuty,
residents, students, and staff asociated wih the service

e. WMeasure success by word of mauth reputation at the regional and national
fevel

Hedgehog Concept

Evidence based practices with

efficient care focused on patient
centered outcomes

Economic denominator=$Aime ("work
‘smarter not harder")

Manitar individual achisvemt of self actualization.

Monitor pracess af care continually referencing the medical fiterature
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Community Health System
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Where we are on the
innovation adoption curve

% 2Jeys 1 e

Innovators  Early Early Late Laggards
25% Adopters  Majority Majority 16 %
13.5% 34% 34%

Toward a strategic view on safety

Effectiveness, competitiveness

Quality, Performance Response to severely injured
patients

Unstable conditions
of activity, fast pace
of changes

Poor

—— Potential for improvement in the future
with new therapies/new techniques

------- Target for immediate improvement

---- Present performance

Nonadaptive
systems

Adaptive
systems

systems / Improvement

ble conditions
activity, slow pace
changes

Safety
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PREDICTION OF THE NEED FOR INTENSIVE CARE IN PATIENTS WHO COME TO
EMERGENCY DEPARTMENTS WITH ACUTE CHEST PAIN

Lee Gorpmay, M.D., E. Francis Cook, Sc.D., Paura A. Jornson, M.D., DoNarp A. Branp, Pr.D.,
GRECORY W. RouaN, M.D., aAND THoMAs H. Leg, M.D.

Suspected Mi on ECG

Suspected ischemia

S~

Yes

Norisk ~ Onerisk ~ Twoormore ~ Noorone  Two ormore
factors  factor risk factors fisk factor risk factors
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Computer Physician Order Entry (CPOE): With CPOE systems, hospital staff enter medication
orders via computer linked to prescribing error prevention software. CPOE has been shown to reduce
serious prescribing errors in hospitals by more than 50%.

Evidence-Based Hospital Referral (EHR): Consumers and health care purchasers should choose
hospitals with extensive experience and the best results with certain high-risk surgeries and conditions.
By referring patients needing certain complex medical procedures to hospitals offering the best survival
odds based on scientifically valid criteria — such as the number of times a hospital performs these
procedures each year or other process or outcomes data — research indicates that a patient's risk of
dying could be reduced by 40%.

ICU Physician Staffing (IPS): Staffing ICUs with doctors who have special training in critical care
medicine, called ‘intensivists’, has been shown to reduce the risk of patients dying in the ICU by 40%.
The Leapfrog Safe Practices Score - The National Quality Forum’s 27 Safe Practices: The
National Quality Forum-endorsed 30 Safe Practices cover a range of practices that, if utilized, would
reduce the risk of harm in certain processes, systems or environments of care. Included in the 30
practices are the original 3 Leapfrog leaps. For this new leap, added in April 2004, hospitals' progress
on the remaining 27 safe practices will be assessed.
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Trauma Team Oversight Improves Efficiency of Care
and Augments Clinical and Economic Outcomes

Kimberly A. Davis, MD, FACS, Nicole C. Cabbad, BS, Kevin M. Schuster, MD, Lewis J. Kaplan, MD,
Carla Carusone, RN, Tucker Leary, MBA, and Robert Udelsman, MD, MBA

The New England
Journal of Medicine

©Copyright, 1994, by the Massachusetts Medical Society

Volume 331 OCTOBER 27, 1994 Number 17

IMMEDIATE VERSUS DELAYED FLUID RESUSCITATION FOR HYPOTENSIVE PATIENTS

ground: The purpose of this
study was to determine whether trauma
team oversight of patient management
ely affect efficiency of care as
defined by improved patient throughput,
with augmentation of both clinical and
economic outcomes.

: All patients activating the
trauma team at a level T trauma center
during two time periods (last 6 months of
2005 and 2006) were reviewed. Trauma
team activation eriteria remained con-
stant across the two time periods. During
period one, patients were admitted to mul-
tiple services depending on injury pattern,
whereas in period two, most patients were
admitted to the trauma service for trauma
team oversight of their management. In
period two, improved documentation
and appropriate coding were encour-

aged. Data ar reported as mean = SD.
and medias

work-related relative value units (182%
increase), charges (360% increase), and

ber of fulltime. trauma. surgeons, and
payer mix were similar during the two
time periods. Trauma activations in-
ereased 150% (p < 0.05). The percentage
of patients admitted to the trauma service
d (68% v5. 86%, p < 0.001). Me-
Y ) of admit-
ted patients was unchanged, although
mean ISS decreased (15 = 15 vs. 12 = 11,
< 0.0001). Hospital length of stay de-
ereased (12 % 55 5.6 = 11, p < 0.0001).
Linear regression analysis identified 1S
and admission during the later time pe-
riod as significant predictors of decreased
length of stay. Changes in billings and
ices resulted in statistically
significant increases in trauma surgeon

increase).
system efficiency resulted in significant
decreases in the actual hospital costs per
patient and led to the generation of an
overall net positive hospital contribution
margin per patient.
Conclusions:

mentation of trauma
feam oversght of patient care reslted in
ciency of care delivery, with

shorter hospital lengths of stay despite in-
creased patient volume. Thisparadigm
change. coupled with improved document
tion and coding, resulted in improved reim-
et o e physm,aud ke ot
per discharge for the hospital.

Key Words: Contribution margin,
Remuneration. wRYUs, Outcomes, Trauma
systems.

'WITH PENETRATING TORSO INJURIES
WiLuiam H. Bickert, M.D., Matthew J. WALL, JR., M.D., Pav. E. Pere, M.D,,
R. RusseLt MarTin, M.D., Victoria F. Gincer, M.S.N., Mary K. ALtex, BA.,
AnD Kenneri L. Marrox, M.D.

Fluid resuscitation may be det-  Results. Among the 289 received de-
imanta when given before bieeding is controlled in pa-  layed fluid resuscitation, survived and
it ith 193

mine the effects of delaying fluid resuscitation until the nﬁhs 309 patients| received immediate
time of tients with (P = 0.04). nu mean estimated intra-
poAn:t‘wtnﬂ injuries 10 the torso.

ive roups. Among
We conducted a prospective trial comparing  the 238 pationts in the delayed-rosusciaton group who
immediee and delayed fud resuachton i 538 anuns sunvived to the postoperative period, 55 (23 percent) had
‘with penetrating torso injuries who pre: ‘one or
hospital systolic blood pressure <90 mm ug ) sludy drome, sepsis syndrome, acute renal failure, coaguiop-
seting was a cy with
hospital emergency care and a single ueean Oudlltylov 69.0fthe 227
patients with major trauma. Patients ciation group (P = 0.08). The duration of hospitalization
ecial-resuscion Group recansd, swiard i re-
suscitation before they wﬂd the hospital and in me Conclu For hypotensive pl!ml! wlh penetrat-
i | ing torso inries, deay of aggressive flud resusciaion

o fluid
resuscitation until they reached the operating room.

Effects of tranexamic acid on death, vascular occlusive >
events, and blood transfusion in trauma patients with
significant haemorrhage (CRASH-2): a randomised,

placebo-controlled trial

Effect of whole-body CT during trauma resuscitation on w

CRast2ilcollobortos” survival: a retrospective, multicentre study

\ RolfLefering, Lars-M MichaelV Kay, Klaus-Jurgen Pfeif
K Georg Kan,onbehaffoftheWorking Group on Polyaumaof the Geman Trauma Society”

Interpretation Tranexamic acid safely reduced the risk of death in bleeding trauma patients in this study. On the basis
of these results, tranexamic acid should be considered for use in bleeding trauma patients.

of whole-body CT into early trauma care significantly increased the probability of survival
in patients with polytrauma. Whole-body CT is as a standard di ic method during the early
resuscitation phase for patients with polytrauma.
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SPECIAL ARTICLE

A Surgical Safety Checklist to Reduce Morbidity
and Mortality in a Global Population

Alex B. Haynes, M.D., M.P.H., Thomas G. Weiser, M.D., M.P.H.,
William R. Berry, M.D., M.P.H., Stuart R. Lipsitz, Sc.D.,
Abdel-Hadi S. Breizat, M.D., Ph.D., E. Patchen Dellinger, M.D.,
Teodoro Herbosa, M.D., Sudhir Joseph, M.S., F’asc\enceL Kibatals, M.D.,
Marie Carmela M. Lapitan, M.D., Alan F. Merry, M.B., Ch.B., FAN.Z.CA, FRCA,

Krishna Moorthy, M.D., F-R.C.S, Richard K. Reznick, M.D., M. Ed Bryce Taylor, M.D.
and Atul A. Gawande, M.D., M.P.H., for the Safe Surgery Saves Lives Study Grou|

CONCLUSIONS
Implementation of the checklist was associated with concomitant reductions in the
rates of death and complications among patients at least 16 years of age who were -
undergoing noncardiac surgery in a diverse group of hospitals.

N ENGLJ MED 360;5 NEJM.ORG JANUARY 29, 2009
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A high ratio of plasma and platelets to packed red
blood cells in the first 6 hours of massive transfusion
improves outcomes in a large multicenter study

Karen A. Zink, M.D., Chitra N. Sambasivan, M.D., John B. Holcomb, M.D.,
Gary Chisholm, Ph.D., Martin A. Schreiber, M.D.*

Department of Surgery, 7mmrm/(‘1mu:! Care Section, Oregon Health & Science University, 3181 SW Sam Jackson Road

L2234, Portland, OR 97

KEYWORDS: Abstract
Traumatic BACKGROUND: I rauma, most hemorhagic deaths oceur within the fiest 6 hours. This sudy
hemorthage: examined the effect on survival of high rios of fresh frozen plasma (FFP) and platelts (PLTS) o §
Hemorrhagic shocks packed rd blood cells (PRBCS) in th frs 6 hours.

Massive transfusion:

Reconds of 466 masive transfusion trauma patients (=10 U of PREC in 24 hours) a 16,
156 hours

Transfusion ratios: fevel 1 traum centers ver

Coagulopathy of RESULTS: All roups o bseln aharctriien. Hih s of FFP-PRBCs
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VENTILATION WITH LOWER TIDAL VOLUMES AS COMPARED WITH
TRADITIONAL TIDAL VOLUMES FOR ACUTE LUNG INJURY
AND THE ACUTE RESPIRATORY DISTRESS SYNDROME

THe ACUTE RESPIRATORY DISTRESS SYNDROME NETWORK™

Conclusions In patients with acute lung injury and
the acute respiratory distress syndrome, mechanical
ventilation with a lower tidal volume than is tradition-
ally used results in decreased mortality and increas-
es the number of days without ventilator use. (N Engl
J Med 2000;342:1301-8.)
©2000, Massachusetts Medical Society.

The Golden Hour and the Silver Day: Detection and Correction of Occult
Hypoperfusion within 24 Hours Improves Outcome from Major Trauma
Blow, Osbert MD, PhD; Magliore, Lissa BS; Claridge, Jeffrey A. MD; Butler, Kathy RN; Young, Jeffrey S. MD

Author Information

From the Department of Surgery, Trauma Service, University of Virginia Health System, Charlottesville,
Virginia

‘Address for reprints: Jeffrey S. Young, MD, Department of Surgery, University of Virginia Health System, Post
Office Box 10005, Charlottesville, VA 22906-0005; email: jsy2bavirginia.edu.

First Place, Resident Trauma Paper Competition, Reglon Ifl, American College of Surgeons Commiltee on

Trauma, December 6, 1997.

Conclusion: Initial lactic acidosis is associated with lower cardiac performance and
higher morbidity and mortality. Persistent OH is associated with higher rates of RC,
MSOF, and death after severe trauma. Early identification and aggressive resuscitation
aimed at correcting continued elevation in serum lactate improves survival and reduces
complications in severely injured trauma patients.
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Journal of Medicine

©Copyright, 1999, by the Massachusctts Medical Socicty

VOLUME 340 FEBRUARY 11, 1999 NUMBER &

A MULTICENTER, RANDOMIZED, CONTROLLED CLINICAL TRIAL
OF TRANSFUSION REQUIREMENTS IN CRITICAL CARE

Pau C. Heaeat, M.D., Georce Wetts, Pu.D., MorRis A. BLasckman, M.D., Joun Mapskalt, M.D,,
Cuaupio Maarin, M.D., Giuseppe PAcLARELLO, M.D., MarTin Tweeooate, M.D., P.D., Irwin Scrwerzer, M.Sc.,
UZARETH YETISIR, M.SC., AND THE TRANSFUSION REQUIREMENTS IN CRITICAL CARE INVESTIGATORS
FOR THE CANADIAN CRITICAL CARE TRIALS GROUP®

Conclusions A restrictive strategy of red-cell
transfusion is at least as effective as and posslbly su-
perior to a liberal transfusion strategy in critically ill |
patients, with the possible exception of patients with =
acute myocardial infarction and unstable angina. =
N Engl J Med 1999;340:409-17.)
©1999, Massachusetts Madical Saciety.
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ORIGINAL ARTICLE

Effect of Reducing Interns’ Work Hours
on Serious Medical Errors in
Intensive Care Units

Christopher P. Landrigan, M.D., M.P.H., Jeffrey M. Rothschild, M.D., M.P.H.,
John W. Cronin, M.D., Rainu Kaushal, M.D., M.P.H., Elisabeth Burdick, M.S.,
Joel T Katz, M.D,, Craig M. Lilly, M.D., Peter H. Stone, M.D., Steven W. Lockley, Ph.D.,
David W. Bates, M.D., and Charles A. Czeisler, Ph.D., M.D.,
for the Harvard Work Hours, Health and Safety Group

CoNCLUSIONS
Interns made substantially more serious medical errors when they worked frequent
shifts 0f 24 hours or more than when they worked shorter shifts. Eliminating extended
work shifts and reducing the number of hours interns work per week can reduce seri-
ous medical errors in the intensive care unit.

NENGLJ MED 35118 WWW.NEJM ORG  OCTORER 28, 2004
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TRAUMA ADMISSIONS

TABLE 4
Patient Demographics

2000-2003 20052008

Mean age (y) 43.9yrs 459yrs
Male (%) 66.4% TLE%

Number of Patients

Mean ISS 29 27
Blunt trauma (%) 81.1% 89.0%

FIG. 1. Total trauma admissions.

Length of Stay

icuLoS [0000380508]  hospitalLOS
FIG. 4. Duration o ICU and hospital days (error bars + SEM).

TABLE 1

Trauma Resuscitation Protocol

Trauma resuscitation

1. Serum lactate measured
2.Tn the event of hypotension and/or lactate > 2 mm¢
a. Dehver an initial minimum of 20 mL/kg o{crysullold

TABLE 2
Sepsis Bundle
Sepsis bundle (6-h goals)

1. Serum lactate measured

2. Blood cultures obtained prior to antibiotic administration

3. From the time of presentation, broad spectrum antibioties
administered within 3 h for ED admissions and 1 h for non-ED
1CU admissions

4. In the event of hypotension and/or lactate > 2 mmol/L:

a. Deliver an initial minimum of 20 mL/kg of erystalloid
fluid

. Appl

resuseitation to maintain mean arterial (MAP) > 65 mm Hy

1o the gvent of persirtnt hpotsusion danpite il resuacitation
andor lactate > 4

resuscitation to maintain mean arterial (MAP) > 65 mm Hg.
3.In the event of persistent hypotension despite fluid resuscitation
and/or lactate > 4 mmol/L:
a. Achieve central venous pressure (CVP) of > § mm Hg
b. Achieve central venous oxygen saturation of > 70%

VENTILATED ICU PATIENTS

Number of Patients

&
FIG. 2. Admissions to the ICU of mechanically ventilated

patients.

m Hg
i Coion] v ey et S 10

Sepsis bundle (24-h goals)

1 - -

a standardized ICU policy

2. Drotrecogin alfa (activated) administered in accordance with
standardized ICU poli

3. Glucose control maintained > lower limit of normal, but

. Inspiratory plateau reseures maintained <30 cm HO for
echanically ventilated patier

MORTALITY RATE

Percentage (%)

Years
[T000:
FIG. 3. Mortality rate was 36.4% versus 36.5% (P = 0.944).

Adjusted Hospital LOS
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Adjusted ICU LOS
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OF HEMORRHAGE ON BRAIN CT
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PAPER

Prospective Evaluation of the Safety of Enoxaparin
Prophylaxis for Venous Thromboembolism in
Patients With Intracranial Hemorrhagic Injuries

Scott H. Norwood, MD; Clyde E. McAuley, MD; John D. Berne, MD; Van L. Vallina, MD;
D. Brent Kerns, MD; Thomas W. Grahm, MD; Kevin Short, MD; Jerry W. MeLarty, PhD

Patients with traumatic intracranial hem- | parin prop CT grade pro-

orrhagic injuries (IHIs) are at high risk for venous throm-.
boembolism (VTE). The safety of carly anticoagulation
for THI has not been established.

Hypothesis: Enoxaparin can be safely administered to
most patients with THI for VTE prophylaxis.

gression of HI, expansion of an existing IHI, o devel-
opment of a new hemorrhagic lesion on follow-up CT
after beginning enoxaparin us.

Results: Thirty-four patients (23%) had CT progres-
sion of HI. Twenty-eight CT scans (19%) worsened be-

fore enoxaparin therapy and 6 (44) worsencd after he-

Setting: | cvel | trauma center i\
patient (2/24,8%) and nonoperative patient (4/126, 3%)
Design: Prospective, single-coh identified (P= 23). Study group mor-
tality was 7% (10/150). All 6 patients who developed pro-
Patients and Methods: One hundred fifty (85%) of | gression of Il after initiation of enoxaparin therapy sur-
177 patients with blunt IHI received enoxaparin begin- | vived hospitalization. A deep vein thrombosis was
2+hoursafter d un- | identified in 2 (2%) of 106 patients.

til discharge. Brain computed tomographic (CT) scans
were performed at admission, 24 hours after admission, | Comeluslon: Enoxaparin can be safely used for VTE pro-
and atva hours
Patients were excluded for coagulopathy. heparin al- | after hospital admission or alter craniotomy.

lergy. expected brain death or discharge within 48 hours,

and age younger than 1+ years, Complications of enoxa- | Arch Surg. 2002:137:696-702

Sparrow Trauma Complication Rate Comparison 2006-2010
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