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Disclosures

 Salary Support for MTQIP from BCBSM/BCN
 Mark Hemmila
 Judy Mikhail
 Jill Jakubus
 Anne Cain-Nielsen



Introductions

 Erin C. Hall, MD MPH
 MedStar Washington Hospital Center, Washington 

DC
 Assistant Professor

 Rebecca Tyrrell RN CCCTM
 R Adams Cowley Shock Trauma Center, University 

of Maryland School of Medicine, Baltimore
 Transitional Care Coordinator



Introductions

 Georgia Collaborative
 Chris J. Dente, MD

 Emory University, Grady Hospital 
 Professor of Surgery

 Kara Allard, MPH
 Emory University
 Manager of Research Projects



New MTQIP Trauma Center

 University of Minnesota Medical Center
 Chris Tignanelli, MD
 Julie Ottosen, MD, TMD
 Lisa Pearson, TPM

 Why?
 Diversify funding
 New ideas
 Train future leaders
 See if a regional collaborative can occur elsewhere



Data Submission

 Data submitted April 6, 2018  
 Every 2 months
 3 week turnaround

 Additional NTDS data elements
 DI and CDM, ? Lancet

 Level 3 trauma centers
 DI and CDM 
 Imagetrend - NTDB xml

 Next data submission
 June 1, 2018



MTQIP/MANS Neurosurgery Meeting

 June 2018
 Friday June 8, 2018
 Crystal Mountain, MI
 12n to 4:30p

 Pending
 Agenda
 Survey



MTQIP/Orthopedic Surgery Meeting

 Fall 2018
 Thursday October 11, 2018
 Ypsilanti, EMU Marriott
 10a to 3p

 Suggestions
 Topics
 Planning



Data Analytics Update

Jill Jakubus, PA-C



Data Use Agreement – Complete Status

Beaumont - Dearborn
Beaumont - Farmington Hills
Beaumont - Royal Oak
Beaumont - Trenton
Beaumont - Troy
Borgess Health
Bronson Methodist Hospital
Covenant HealthCare
Detroit Receiving Hospital
Genesys Health System
Henry Ford Allegiance Hospital
Henry Ford Hospital
Hurley Medical Center
McLaren Macomb
Mercy Health Muskegon

MidMichigan Medical Center
Munson Medical Center
McLaren Lapeer Regional Medical 
Center
Mercy Health Saint Mary's
Providence Park Hospital
Sinai-Grace Hospital
Sparrow Hospital
Spectrum Health
St. John Providence Health System
St. Joseph Mercy Hospital Ann Arbor
St. Joseph Mercy Oakland
St. Mary Mercy Livonia Hospital
St. Mary’s of Michigan
University of Michigan Health System
UP Health System Marquette



Long-Term Outcomes



When will I get 
back to baseline?



What will my quality of life 
be like after I recover?



Am I going to have pain
for the rest of my life?



Long-Term Outcomes - Questions

• Unclear baseline 
• Unclear long-term impact of care provided
• Unclear quality of life post-injury



Long-Term Outcomes – Challenges

• Abstractor burden
• Abstraction cost
• Need for validated, meaningful data
• IRB approval



Long-Term Outcomes – Current State

• Other collaboratives



Long-Term Outcomes – Proposed Solution

• Anesthesia collaborative (ASPIRE) app
• Active and passive data collection
• Employs NIH and WHO validated measures



Long-Term Outcomes – Implementation

Discharge App Store MyDataHelps



Long-Term Outcomes – Security

• Physical, organizational, technical 
safeguards

• Data encryption during storage and 
transmission using National Institutes of 
Standards and Technology (NIST)



Long-Term Outcomes – PHI

• ResearchKit consent framework



Long-Term Outcomes – Passive Data



Long-Term Outcomes – Passive Data



Long-Term Outcomes – Active Data



Long-Term Outcomes – Next Steps

• IRB amendment (MTQIP coordinating only)
• CareEvolution build
• App info provided to interested centers



Feedback



Meeting Reports – New Report Formatting

• Center feedback
• Improved consistency
• Intuitive messaging



Meeting Reports – New Report Section



Isolated Hip Fracture



I have the oldest patients



Mean Age – Cohort 8 w/o DOA
Isolated Hip Fracture

296  1  18  15 23

Trauma Center



The data is wrong
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Trauma Transitional Care Coordination

Erin Hall, MD
Rebecca Tyrrell, RN





Decreasing Readmissions Rates Using
Transitional Care Coordination Model
Michigan Trauma QI Program, May 16, 2018

Rebecca Tyrrell, RN,CCCTM, Erin C. Hall, MD MPH
R Adams Cowley Shock Trauma Center



Objectives

At the end of this presentation:
• Describe Transitional Care Coordination (TCC)
• Demonstrate the application of a traditional TCC 

program on a trauma patient population 
• Demonstrate the elements of a Trauma TCC 

program to improve patient outcomes
• Describe the impact of a Trauma TCC program 

on reducing readmissions



Significance of a Readmission

• Affordable Care Act 30 
day readmission rate

• Quality indicator

• Healthcare costs



Background

Unplanned 30-day readmissions after trauma
• 2-fold increase in 1-year risk of death

• 3-fold increase in per-patient expense



Background

One fourth of annual Medicare expenditures
• Hospital Readmission Reduction Program
• Introduced in 2012

Already expanded to
• Heart attack/failure
• Pneumonia
• COPD
• Hip/knee replacement
• CABG



Shock Trauma Center Readmissions

• 15.1% readmission rate in 2012

• 1 in 7 patients readmitted to the 
acute care setting

• Opportunity for nursing to 
improve the quality of recovery 
and decrease readmissions



Background

Transitional Care Coordination
• Focuses on highly vulnerable, chronically ill patients

• Time-limited

• Emphasis on education of patients and family caregivers



Background

Transitional Care Coordination
Proven effective in reducing 30-day readmission rates in patients with 
complex medical conditions

In particular:
• Active care coordination by a nurse
• Active medication reconciliation
• Communication between PCP and hospital
• Home visit



Transitional Care Coordination

Definition:
“…the ongoing support of patients and their families over time as they 
navigate care and relationships among more than one provider and/or 
more than one health care service  (Haas,Swan & Haynes,2014, p.3).

Transitional Care Coordination process definition:
“…care coordination and transition management necessitates 
professional assessment, patient risk identification and stratification, 
and identification of individual patient needs and preferences…”

(Coleman & Boult,2003,p.556)



The Transitional Care Coordination Model

• Standardized by the American Academy of Ambulatory 
Care Nurses (AAACN)

• Support along a recovery continuum
• Professional assessment
• Risk stratification for readmission
• Identification of needs and resources



Trauma is increasingly 
becoming a chronic disease



Trauma is increasingly becoming 
a chronic disease

Could we design and implement 
a TRAUMA transitional care 

coordination program?



Objectives

• Identify trauma patients at high risk for readmission

• Enroll in specially designed Trauma Transitional Care 
Coordination program



Objectives

Primary Outcome
Reduce 30-day readmission rate
Secondary Outcomes
Trauma clinic follow-up
Primary care provider follow-up
Patient perception of program and ability to 
care for self



Trauma Transitional Care Coordination

• Meet identified patient prior to discharge
• Call to patient (or caregiver) within 72 hours of discharge to 

identify barriers to care
• Complete medication reconciliation
• Coordination of medical appointments or home visits
• Individualized problem solving



Methods

Identifying patients at high risk for readmission
Literature review

Expert opinion
• Nurses
• Case managers
• Intensivists
• Trauma surgeons



Methods

• Collected information on all 30-day readmissions 

• Rate was compared to population, risk-adjusted 
benchmark for 30-day readmission rate
• Staudenmayer et al 
• Trauma readmissions linked across California, stratified by injury 

severity



Methods

• Collected data on completed outpatient trauma and 
primary care provider appointments 

• 10-item exit-questionnaire completed over the phone



Results



“I would not have gotten through 
without the TTCC program”



What we found

Common themes

• Lack understanding of disease 
management

• Unable to navigate the health 
care system

• No knowledge of community 
resources

• No primary care physician (PCP)



Identified Risk Factors

Social Factors

Any previous readmission

Poor or absent home assistance or home care 
services

Poor or absent insurance
Medical History

Psychiatric disease

Drug abuse

Multiple co-morbidities without primary care

Trauma Sequelae

Pulmonary embolism without PCP

Vascular injury without PCP

New tracheostomy

New traumatic brain injury

High output fistula

Large, open wounds before definitive closure



“I had so many doctors it was too hard for 
me to remember everything. TTCC helped 

me with a system to remember what I 
needed to do for each doctor and problem”

“TTCC showed me a better way to 
stretch out my pain meds and made me 
understand the importance of taking my 

Coumadin”



Results

260 enrollees between January 2014-September 2015
33.3% uninsured

45.4% current substance abuse

29.1% current psychiatric diagnosis

60% had multiple co-morbidities without a primary care provider



Results

260 enrollees between January 2014-September 2015
Average age = 41 y/o

Mean ISS = 14.6 

Mean length of stay = 11 days

53% White

73% Blunt trauma



96.6% Follow-up

Only 9 patients of 260 lost to follow up



“I had 9 doctors I was 
supposed to follow up with 
after rehab. TTCC sorted it 
all out and even doubled 

up on some of them”
“TTCC showed me how 

to get transportation 
help. I don’t know what 
we would have done.”





Results

• 30-day readmission rate was 6.6% (n=16)
• Population, risk adjusted benchmark = 17%
• p=<0.001



Results

• 16 patients with 30-day readmissions
• 8 Preventable Readmissions
Inadequate culture follow-up (1)

Symptomatic pleural effusion (1)

Incorrect discharge medications (1)

Inappropriate discharge location (5)



Results

74% attended outpatient trauma clinic within 14 days of 
discharge

44% attended new primary care provider appointments within 
30 days of discharge



“I would not be better 
today if it had not been 
for the TTCC. She was 

a tremendous help”

“Sometimes it seemed 
like it would have been 
easier to go to the ED, 
but I did learn how to 
take care of myself”



Results

• 61.7% completed the exit questionnaire
• All agreed “I feel more prepared and in more control of my 

new healthcare needs. I am able to take care of myself 
and my new normal”

• All also agreed
• TTCC helped understand medications and how to take them
• TTCC helped sort out multiple appointments 



“I have many problems that I will 
have for a lifetime I am sure. The 
TTCC made it so I could handle 

my issues one at a time. Life isn’t 
so bad. I can do this.”



Limitations

Comparison population
Variability in reported readmission rates

• Collection method (single-center vs. population based)

Risk stratification
• Injury severity alone
• Did not take into account added risk associated with 

• Previous hospital admissions
• Increased number of comorbidities
• Lack of resources
• Psychiatric history



Potential Financial Impact

University of Maryland Medical Center
• Up to 1% reward or 2% penalty of at risk revenue

• Based on comparison to hospital’s previous performance

Posted a loss of $860,116 (based on 2013 readmissions)



Potential Financial Impact

Total yearly budget for TTCC: $310,000

On track to receive $3,000,000 REWARD 



Conclusions

• Significantly lower 30-day readmission rates (6.6% vs. 
17%)

• Long-term follow-up is feasible
• Better outpatient resource utilization
• High patient satisfaction
• Cost effective



“I felt like I had a fairy 
godmother looking out for 

me”



Trauma TCC Process

• Establish patient’s recovery goals within 7 days
• Call patient/caregivers 24 to 72 hours after 

discharge
• Medication review/reconciliation
• Attend follow-up appointments 
• Patient preparation for the next 21 days



TCC Timing

Days 1 through 7:
• Develop patient and TCC relationship
• Work with patient on goals
• Establish needs and resources
• Transportation
• Insurance
• Ensure accessibility to PCP



TCC Timing

Days 8  through 15: 
• Integrate community resources
• Assure patient attendance at the follow-up
• Review treatment plan 
• Observe for patient activation measures



TCC Timing  

Days 16 through 30: 
• Observe patient's level of self care
• Ensure PCP appointment attended or made
• Address needs and resources
• Review goals
• Prepare for hand-off



Case Review

52 year old male
Moped crash
Found face down, 
unconscious, shallow 
respirations
Temperature 38 degrees F



Case Review

Injuries
• Closed head injury, subarachnoid 

hemorrhage, subdural hematoma
• Complex facial lacerations with facial droop
• Skull, facial, sternum, ribs, left hand, left 

femur, left tibia and fibula fractures



Case Review

Hospital Course & Treatment
• Emerged agitated, uncontrollable
• Geodon, sitters
• 9 consulting services
• Future surgeries and procedures planned
• New diagnoses of uncontrolled hypertension and hepatitis C



Case Review

• Financial 
• Uninsured
• Employer paid weekly in cash, not documented



Case Review

Psychosocial Issues
• Lives with mother
• Criminal history
• History of suicide attempts
• History of depression/anxiety
• Court-ordered to take Celexa, has parole officer



Case Review

Medical/Surgical Complexity
• 9 consulting services for follow-up 
• Multiple surgeries remaining
• Traumatic brain injury
• Post concussive syndrome
• New diagnoses of hypertension and Hepatitis C



Case Review

Discharge Preparation
•Reviewed clinical picture with the treatment team
•Met with patient and mother
•Developed patient’s needs and resources
•Planned for transfer to inpatient traumatic brain injury rehab



Case Review

• Post Discharge Day #12
• “My mother says I should talk to you”

• TBI rehab planning discharge to home in 2 days
• Briefly discussed tasks for the next week



Case Review

• Phone conversations
• Assessed as being a face to face learner
• Unable to process a lot of information 
• Set up nurse visit with TCC



Case Review

Motivational Interviewing
• Listening
• Observing breathing pattern
• Watching eye movements
• Understanding word choices



Case Review

Nursing Assessment
• Patient did not know:
• How to call for an appointment
• He had to arrive on time
• How to manage bad news
• How to handle his fear of physical pain



Case Review

Patient-Identified Recovery Goals
•“Not drink”

•“Get rid of headache pain”

•“Go back to riding the motorcycle”

•“Take Celexa”

•“A better relationship with my son”



Case Review

Positive Outcomes
• Attended every appointment
• Obtained insurance, transportation
• Patient activation measures/ Goals
• Established a PCP and new psychiatrist
• All surgeries planned and scheduled



Case Review

Quality Indicators 
• No readmission within 30 days
• Not lost to follow-up
• Attended all follow-up appointments
• Attended PCP and psychiatry appointments
• Completed 30 day TCC program



Case Review

Long term impact
• No unplanned readmissions at 3 months, 6 months

1 year following injury
• Established relationship with PCP, psychiatrist
• Learned how to navigate the healthcare system
• Understood limitations of insurance benefits



Case Review

Independence Restored 
• Successful return to:
• Part-time work as a cabinet maker 
• Driving, legally
• Painting and copper art



Future for Trauma TCC

• Hardwire referral process
• Improve use of technology supporting patients and the 

TCC program
• Develop a trauma-specific predictive readmission risk 

tool 
• Evaluate trauma patient healthcare literacy pre- and post-

program enrollment



Contact Information

Rebecca Tyrrell, RN, CCCTM
rebeccatyrrell@umm.edu

410-328-2585

Erin Hall, MD MPH
erin.c.hall@medstar.net

mailto:rebeccatyrrell@umm.edu


Questions ?

Thank you for your time



Mark Hemmila, MD

MTQIP Data



State of Michigan

 Status
 Level 1 and 2

 Data submission - Active 
 Reporting: Center, Region, State - Active
 Education - June

 Level 3
 Data submission - First Submission, 5 Hospitals
 Data submission - Second Submission, June 1
 Report development, provision 2x/year - Pending
 Education - June



State of Michigan

 Level 3 Reporting
 Comparison of patient characteristics
 Comparison of admissions and transfers
 Risk adjusted outcomes

 All admitted patients
 ≥ 65 yo
 Isolated hip fracture
 Mortality, mortality or hospice, major complication, 

Transfer < 12 hrs



Metrics



Metrics for MTQIP

 Hospital = CQI Scoring Index
 10 Measures
 End result: Hospital P4P

 Surgeon = VBR
 3 Measures (VTE Timing, VTE Type, PRBC to Plasma ratio)
 Scoring as a group practice
 End result: Surgeon VBR in 2019

 Collaborative = Reporting to BCBSM
 11 Measures 
 Targets or Maintain



2018 CQI Scoring Index Data



#9 Open Fracture Antibiotic Usage

 Type of antibiotic administered along with date 
and time for open fracture of femur or tibia
 Presence of acute open femur or tibia fracture 

based on AIS or ICD10 codes (See list)
 Cohort = Cohort 1 (All)
 Exclude direct admissions and transfer in
 No Signs of Life = Exclude DOAs
 Transfers Out = Include Transfers Out
 Time Period = 7/1/17 to 6/30/18



#9 Open Fracture Antibiotic Usage

 Measure = % of patients with antibiotic type, 
date, time recorded
 ACS-COT Orange Book – VRC resources

 Administration within 60 minutes
 ACS OTA Ortho Update
 ACS TQIP Best Practices Orthopedics



Trauma C N Data OK < 60 61 to 120 > 120 % OK % < 60 % 61-120 % > 120

AL 8 0 0 0 0 0 0 0 0
BF 4 4 4 0 0 100 100 0 0
BM 1 1 1 0 0 100 100 0 0
BO 3 3 3 0 0 100 100 0 0
CO 13 13 5 6 2 100 38 46 15
DR 26 19 11 5 3 73 42 19 12
GH 3 2 1 1 0 67 33 33 0
HF 12 10 8 1 1 83 67 8 8
HM 2 2 2 0 0 100 100 0 0
HU 22 19 11 3 5 86 50 14 23
JO 5 3 3 0 0 60 60 0 0
LM 8 8 6 2 0 100 75 25 0
MC 9 9 6 1 2 100 67 11 22
MG 4 3 2 0 1 75 50 0 25
MI 10 8 4 1 3 80 40 10 30
MK 7 7 4 1 2 100 57 14 29
ML 1 1 0 0 1 100 0 0 100
MM 5 5 5 0 0 100 100 0 0
MU 10 9 8 1 0 90 80 10 0
OS 6 6 4 1 1 100 67 17 17
OW 20 19 8 4 7 95 40 20 35
PO 11 11 6 1 4 100 55 9 36
SG 18 17 15 0 2 94 83 0 11
SH 22 20 13 4 3 91 59 18 14
SJ 14 14 10 2 2 100 71 14 14
SM 3 2 0 1 1 67 0 33 33
SO 4 3 2 1 0 75 50 25 0
SP 28 27 19 4 4 96 68 14 14
TB 2 1 0 1 0 50 0 50 0
UM 12 12 8 3 1 100 67 25 8
VH 1 1 1 0 0 100 100 0 0
WB 8 6 5 0 1 75 63 0 13

302 265 175 44 46 88% 58% 15% 15%
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#9 Open Fracture Antibiotic Usage

 Cephalosporin 
 229 Patients
 Ceftriaxone – grade 3, Kefzol – grade 1,2

 Other 
 36 Patients
 Nafcillin, Clindamycin, Gentamycin, Aztreonam, other

 Combo
 58 Patients Cephalosporin and Aminoglycoside
 11 Patients Cephalosporin and Other
 5 Clindamycin and Aminoglycoside

 None
 37 Patients



#10 Head CT Scan in ED on patient 
taking anticoagulation medication with 
TBI

 Head CT date and time from procedures
 Presence of prehospital anticoagulation or anti-

platelet use 
 TBI (AIS Head, excluding NFS, scalp, neck, hypoxia)
 Cohort1, Blunt mechanism
 Exclude direct admissions and transfer in
 No Signs of Life = Exclude DOAs
 Transfers Out = Include Transfers Out
 Time Period = 7/1/17 to 6/30/18



#10 Head CT

 Measure = % of patients with Head CT, date, 
and time
 Timing
 Treatment

 2018 Data



Trauma C N Head CT Time OK Time < 4 % OK % No HCT % OK CT % OK Time % < 4 hrs

AL 2 2 2 2 100 0% 100 100 100
BF 47 46 46 44 98 2% 98 98 94
BM 3 2 2 2 67 33% 67 67 67
BO 17 17 16 16 94 0% 100 94 94
CO 36 35 35 35 97 3% 97 97 97
DR 18 18 18 17 100 0% 100 100 94
GH 36 36 36 36 100 0% 100 100 100
HF 13 12 12 12 92 8% 92 92 92
HM 38 38 38 37 100 0% 100 100 97
HU 21 20 19 19 90 5% 95 90 90
JO 26 25 25 21 96 4% 96 96 81
LM 41 41 40 39 98 0% 100 98 95
MC 52 46 46 42 88 12% 88 88 81
MG 4 1 1 1 25 75% 25 25 25
MI 37 30 30 25 81 19% 81 81 68
MK 3 3 3 2 100 0% 100 100 67
ML 8 8 7 7 88 0% 100 88 88
MM 27 27 27 25 100 0% 100 100 93
MU 38 34 33 28 87 11% 89 87 74
OS 23 23 23 22 100 0% 100 100 96
OW 19 18 18 15 95 5% 95 95 79
PO 10 10 9 9 90 0% 100 90 90
SG 9 9 9 9 100 0% 100 100 100
SH 52 51 44 41 85 2% 98 85 79
SJ 40 40 40 40 100 0% 100 100 100
SM 3 2 1 1 33 33% 67 33 33
SO 14 13 10 10 71 7% 93 71 71
SP 166 156 156 151 94 6% 94 94 91
TB 13 13 13 13 100 0% 100 100 100
UM 41 41 34 31 83 0% 100 83 76
VH 11 11 10 10 91 0% 100 91 91
WB 25 25 25 22 100 0% 100 100 88

394 372 369 350 94% 6% 94% 94% 89%
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52%
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#4 VTE Prophylaxis Initiated ≤ 48 hrs

Website
 Practices > VTE Prophylaxis Metric
 Cohort = Cohort 2 (admit to Trauma)
 No Signs of Life = Exclude DOAs
 Transfers Out = Exclude Transfers Out
 Default Period = Set for CQI Index time period

 Heparin, LMWH <= 48 Hours
 Hospital - Unadj %



1/1/17-1/31/17 Pg. 41

27/32 Centers ≥ 50% (+2)

■ ≥ 55%
■ ≥ 50%
■ ≥ 40%
■ < 40%

22/32 Centers ≥ 55% (+1) 
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#4 VTE Prophylaxis Initiated ≤ 48 hrs

 Hospital Target ≥ 55% = 10 points
 CQI Target 75% of hospitals ≥ 55% 

 24/32 hospitals
 Current is 21→22 hospitals
 May 2014: 7 > 50%

R a te  o f  V T E  P ro p h y la x is  b y  4 8  h r s

P e rc e n t

T
ra

u
m

a
 C

e
n

te
r

0 2 0 4 0 6 0 8 0

S O
M L
H M
M U
O S
B M
B O
G H

M G
S H
S M
C O
S J

M M
O W
D R

M C
H U

W B
H F
B F
P O
J O
S P
S G
U M



V T E  P ro p h y la x is  T im in g <  4 8  h r s
 1 /1 /1 7  -  9 /3 0 /1 7

P e rc e n t

T
ra

u
m

a
 C

e
n

te
r

0 2 0 4 0 6 0 8 0
1 0 0

2 4
8

1 4
2 9
1 7

6
1 1
2 3
2 1
2 2
1 0
2 8
1 3
2 5
1 2
1 5
1 6
1 8

1
2 7

7
1 9

5
9

2 6
4
2
3

2 0

1/1/17-9/30/17 Pg. 40
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27/32 Centers ≥ 50% (+2)
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#5 VTE Prophylaxis with LMWH

Website
 Practices > VTE Prophylaxis Type
 Cohort = Cohort 2 (admit to Trauma)
 No Signs of Life = Exclude DOAs
 Transfers Out = Exclude Transfers Out
 Default Period = Set for CQI Index time period

 LMWH (Type)
 Hospital - Unadj %
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Type VTE Prophylaxis

Year

%
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Z-score

 Measure of trend in outcome over time
 Hospital specific

 Compared to yourself

 Standard deviation
 > 1 getting worse
 1 to -1 flat
 < -1 getting better



Z-score

 Time: 7/1/2015 to 1/31/18
 Cohort 2
 Exclude if no signs of life
 Exclude transfers out
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# 8 Mortality Rate (Z-score)
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Collaborative
 VTE rate 1.3 → 1.1% (2017, 1.2%)
 LMWH use > 50% collaborative (2017, 46%)
 VTE prophylaxis timely

 ≥ 55% within 48 hrs (hospital)
 75% of hospitals (24/32), current 22/32

 PRBC to plasma ratio ≤ 2.0 in 80% of patients (2017, 79%)
 Serious complication rate, improvement (2017, 7.8% ↓ from 8.5%)
 Mortality rate, improvement (2017, 4.4% ↓ from 4.8%)
 IVC filter rate, maintain ≤ 0.5% (2017, 0.38%)
 TBI intervention in eligible patients ≥ 75% (2017, 69%)
 TBI intervention timeliness ≥ 80% (2017, 80.5%)
 Open Fracture, TBI and anticoagulation baseline 
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Hip Fracture Patients

 Volume
 Pain Relief

 Pre OR
 Discharge

 Anesthetic
 Long term outcomes
 ASPIRE



EMS and Trauma Registry
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EMS and Trauma Registry

EMS Trauma Registry

Data Data
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Alcohol Withdrawal Syndrome



Alcohol Withdrawal 
Syndrome (AWS)

Judy Mikhail, PhD, MBA, RN
Program Manager
MTQIP



Alcohol Withdrawal Syndrome
Literature Review

2010-2018

# Journal Type    n=65

15 Pharmacology
13 Critical Care
9 Toxicology/Substance Abuse
8 Internal Med
8 Surgery/Trauma
6 ED
3 Cochrane Library
2 Psychiatry
2 Professional Organizations 

Status of AWS Research
• Mostly small retrospective studies < 2010

• Markedly Heterogeneous: Settings, Populations, Assessments 
• Few recent trials……No money in it…
• Unethical to do placebo studies?

• No universally agreed upon Guideline
• Consensus driven care by setting & population



Alcohol Spectrum in General Population

Alcohol
Use

Disorder (AUD)
Comorbidity

Alcohol
Withdrawal 
Syndrome

(AWS)
Complication

Delirium
Tremens

(DT)

AUD
10-20% 

AWS DT

Occurrence ½ Of these 5% Of these



MTQIP Data Collection

• Evidence of chronic use such as 
withdrawal episodes or 

• In the 2 wks prior to admission:
• >2 oz hard liquor/daily
• >2  (12 oz) beers/daily
• >2  (6 oz) wine/daily

• Binge Drinker
• Total Drinks during binge/7dys
• Then apply definition

Alcohol Use Disorder
Alcohol Use Disorder

(Alcoholism)

Reg         Reg
Under      Over

7.93%
MTQIP

10-20%
General Population

Data
Validation



MTQIP Data Collection

• Characterized by:  
1. Tremor
2. Sweating
3. Anxiety
4. Agitation
5. Depression
6. Nausea
7. Malaise
8. Seizures
9. Delirium

AWS

← Under capture→ 

1.7%



2006 2014 2017

Alcohol Withdrawal Syndrome in Trauma

Single Trauma Center
5 yr review

Adult trauma
ISS<16

n=6,431

Two Trauma Centers
10 yr review
Adult trauma

n=19,369

Three Trauma Centers
5 yr review

Adult trauma
n=28,101

AWS
0.9%

AWS
0.82%

AWS
0.88%

0.98
%

MTQIP



• Progression variable non-linear
• Stages may overlap, skip
• Seizures do not predict DTs





Delirium Tremens
• Result of no treatment/undertreatment (failure to rescue)
• Hallmark is delirium: rapid fluctuation of consciousness → Disorientation
• Autonomic symptoms (↑HR, ↑BP, ↑T, sweating, N&V, tremor, anxiety)
• Seizures & Coma
• Mortality

• Historically (w/o treatment 15%)
• Currently (w treatment <2%)
• Most due:  arrhythmias or MI

Mirijello 2015 Drugs
Schuckit 2014 NEJM
Mirijello 2015 Drugs



Delirium Tremens Incidence in Trauma

DTs
11%

DTs
0.6%

20172011
2004

DTs
12%

3 Trauma Centers
2010-2014 

5-yr REG review
n=28,101

Single Trauma Center
2001-2002 

2-yr REG review 
Chart review

n=11,140

NTDB Study
2002-2006 

5-yr REG review
ETOH Level Drawn

n=504,839



AWS

CIWA

RAS

SEWS

MAWS, Home Grown



Clinical Institute for Withdrawal Assessment for Alcohol 
(CIWA-Ar) revised

Lists 10 Signs & Symptoms
1. Agitation
2. Anxiety
3. Headache
4. N&V
5. Auditory disturbances
6. Tactile disturbances
7. Visual disturbances
8. Paroxysmal sweats
9. Tremor
10. Orientation  (0-4) 

Scores range from 0-67
• >8-10 trigger for intervention
• Cons: 

• Requires patient cooperation
• Subjective
• ≈ 5-15 minutes to complete?
• Confounded by trauma – critical illness 

(0-7) 

Score Withdrawal
<8 Absent

9-14 Mild 
15-20 Moderate
>20 Severe 



CIWA flowsheet



Early recognition & treatment of AWS 
with benzodiazepines:
• ↓ duration & severity of AWS symptoms
• Protective benefit against seizures
• ↓ mortality associated with DTs

Quality of Evidence:
• High 3%
• Mod 28%
• Low 48%
• Very Low 20%

2011 Systematic Review



Benzodiazepines (BZD)      
Generic Brand Onset Safe for 

Liver Dysf
Half-life 

(hrs)
Anti-

Seizure
Effects

Diazepam Valium 1-5 min IV 100 15-30 min
Midazolam Versed 2-5 min IV 2
Lorazepam Ativan 5-20 min IV Yes 14 12-24 hrs
Oxazepam Serax 2-3 h PO Yes 8
Chlordiazepoxide Librium 2-3 h PO 100 15-30 min

Repeated escalating doses as needed
No max dose
Diazepam as high as 2,000 mg/day 





Treatment Strategies - Timing

Fixed Tapered Regimen         →→
• Historically BZDs administered 

in scheduled fashion
• Gradually tapered over 4-7 days 

Symptom Triggered Regimen
• Use of validated assessment tool
• Early aggressive tx:

• ↓ severity & duration AWS
• ↓ benzo drug dosage
• ↓ vent & ICU days



Symptom Triggered (PRN)
Using an assessment scale



Rank Order:
1. Dexmedetomidine
2. Haloperidol
3. Quetiapine
4. Propofol
5. Clonidine or Olanzapine
6. Phenobarb



Phenobarbital
• Binds to GABA receptors → prolongs Cl- channel opening 
• Outcomes similar to benzodiazepines
• Most useful in severe AWS
• Onset 5 minutes, peaks 30 min, half life 3-4 days
• Dose: 260mg IV followed by 130mg IV q 30 min to sedation
• Caution:

• Narrow therapeutic index, long half life, making titration difficult
• Higher likelihood of respiratory depression and coma→ intubation



Phenobarbital 

Syst Review Results:
Similar or improved 
outcomes compared to 
BZDs alone:
• AWS severity
• ↓ BZD
• ICU adm
• MV
• ICU/H LOS

2017



Dexmedetomidine (Precedex)
• alpha2 adrenergic agonist- ↓ sympathetic outflow – ↓ norepinephrine
• Reduces autonomic symptoms with less sedation than Clonidine
• Rapid onset (≈15 min), short half life (2 hr), titratable 
• Continuous Infusion: 0.2 to 0.7 ug/kg/h titrated to effect
• Produces calm wakefulness without respiratory depression
• Adverse effects: bradycardia (titratable) 
• Consistently reported to lower BZD requirements
2015 Systematic Review:
• Dexmedetomidine + BZD superior to BZD alone in ICU patients with DTs:

• ↓ delirium  ↓ CIWA & RASS scores

alpha2 agonist



Haloperidol (Haldol)

• Neuroleptic antipsychotic with dopaminergic blocking activity
• Used to control severe agitation/hallucinations
• 0.5-5.0 mg IV or IM q30-60 min (not to exceed 20mg)   OR
• 0.5-5.0 mg PO q4hr up to 30mg
Caution

• lowers seizure threshold
• prolongs QT interval

• Associated with higher mortality, longer delirium, ↑ risk of seizures
• Reserve for pts in AWS with underlying psychiatric disorders
• Others antipsychotics: risperidone, quetiapine, olanzapine

Antipsychotics



Anticonvulsants - Mild to Mod AWS only
Currently no role in withdrawal seizures

• “Antikindling effect” blocks progressive neuronal sensitization with repeat AWS
• Phenytoin (Dilantin) – ineffective→ avoid
• Carbamazepine (Tegretol)

• 600-800mg po daily tapered over 5 days to 200mg  
• Superior to placebo & noninferior to BZDs
• Side Effects: N&V, Stevens Johnson, agranulocytosis
• Multiple drug interactions 

• Valproic Acid (Depakote)
• 400-500 mg po TID
• Superior to placebo ↓ AWS symptoms & seizures
• Caution in liver impairment (↑LFT’s) 

• Under study: gabapentin, pregabalin, tiagabine, vigabatrin, lamotrigine, topiramate, 
zonisamide, levetiracetam, oxcarbazepine

2014 Systematic Review
Most studies methodologically flawed

Lack of validated scale use
Underpowered to examine seizures/DTs as outcomes
Routine use NOT currently recommended



Propofol (Diprivan)

• Anesthetic- GABA agonist, inhibits NMDA receptors
• Used as “Rescue” med for severe AWS → ICU on vent
• Used when high dose benzodiazepine and phenobarbital fail
• Rapid onset, short half-life, easy to titrate
• 0.5–1.25 mg/kg, up to 4mg/kg/hr, for up to 48 hrs
• Side Effect: bradycardia & hypotension
• Higher incidence of cardiovascular effects, mechanical 

ventilation, pneumonia

Anesthetic



Ketamine
• Antagonizes NMDA receptor
• Few small retrospective studies for severe AWS
• Reduce BZDs, ↓ intubation, ↓ICU LOS 
• Continuous Infusion: 0.15-0.3 mg/kg/hr until delirium resolved



Beta Blockers

• B-adrenergic antagonists -reduce AWS autonomic symptoms
• Primarily reserved for AWS patients with coronary artery 

disease
• Atenolol (Tenormin) most commonly used
• Avoid Propranolol →  worsens delirium



Alcohol 
As Treatment







2006   JACS 

2008   Journal of Trauma

Cardiac Care

Coronary Care Unit: n=59 
CAGE→Beer/vodka PO/NG q4 hr vs Lorazepam

Equivalent efficacy  = viable option

Trauma ICU: n=50 
IV ETOH vs Diazepam 
ETOH No advantage 

Surgical ICU: n=76 
Pre-protocol IV ETOH vs Post-Protocol IV ETOH
Reduced duration of treatment = viable option



2000 Addiction Specialist:
To my consternation…. surgical textbooks 
have advocated giving ethanol IV for 
alcohol withdrawal.  It is more toxic than 
benzodiazepines, harder to administer 
and requires monitoring of blood levels 
not to mention the fact that it condones 
the use of alcohol”



Alcohol 
• Difficult to titration

• short duration
• narrow therapeutic window
• can lower seizure threshold

• Adverse events
• Lack of efficacy compared to BZDs
• Minimal to weak research support
• Not recommended 

J Trauma Acute Care Surg  2013











University of Michigan





U of M Adjuncts



AWS Guidelines
• American Society of Addiction Medicine 2004 (2019)
• Royal College of Physicians 2010
• US Department of Defense 2015



AWS Performance Improvement
• AWS Complications:  (Failure to Rescue?)

• Delirium tremens
• Hallucinosis
• Seizure

• AWS-related ICU admissions
• Intubations
• Vent days
• Total number of AWS meds used 
• Total BZD dose
• Nosocomial pneumonia
• ICU & Hospital LOS



In Conclusion

• Best practice
• Sedation assessment scoring tool
• Symptom-triggered BZD escalation protocol
• Select use of adjuncts
• Reconsider role of Alcohol
• Early aggressive symptom control → prevent progression



Conclusion

 Evaluations
 Fill out and turn in

 Questions?
 See you in June
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