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Development & Implantation of REBOA 
within the Military Learning Health System  
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Disclosures

• No consulting, travel, advisory board, or speakers fees, and no 
stocks or other forms of equity in, or royalties from, any industry 
entity (past or present)

• Co-inventor of REBOA & vascular shunt technologies, the 
patents for which are assigned to the US government and the 
University of Michigan

• Viewpoints are those of the presenter and are not official 
positions of the DoD or the US Government 



Military-Civilian Partnership to Tackle Challenge

• In many ways Michigan TQIP and other statewide efforts to have a 
trauma system (data gathering, guideline-based delivery of care, 
coordination of care & common training and PI venues) represents a 
model for the nation as it considers a National Trauma System  



Reset on REBOA Innovation Effort

• Eight factors contributing to origins, development and commercialization 
of REBOA and ER-REBOA™ catheter (enablers & barriers) 

• Call for informed and balanced discussion and assessment of device utility 
(real-world use registries, PI venues, multi-center studies)

J Trauma & Acute Care Surg 2017;83(4):729-32
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Backdrop

Wounded: 53,311
Deaths: 6,891        
defense.gov/news/casualty

• The prolonged duration of combat operations and the large 
number of injured and killed has provided the military health 
system opportunity to perform data-driven research & innovation 



Wilford Hall USAF Medical Center

Fall of 2004



“…majority of deaths on battlefield are non-survivable. Improved 
methods of intracavitary, noncompressible hemostasis may 
increase survival..”

Data Informing Research & Development

Annals of Surgery 2007;245:986-91



Teams of Military Clinicians & Innovators



Development & Implementation of Endovascular

Balad Iraq
Spring 2006



Data Continued to Inform Research & Innovation

Journal of Trauma 2008;64:S21-S27



REBOA is a Data-Driven R&D Effort

J Trauma Acute Care Surg 2012;73(Suppl1):S431-S437

• Of 4,596 wartime casualties, 87% were pre-hospital; of those, 
76% non-survivable but 24% (N=976) were potentially 
survivable - what would you have the military do??



Data Informing Research & Development

J Trauma Acute Care Surg 2012;73(Suppl1):S431-S437

91% from 
hemorrhage



Data Informing Research & Development

J Trauma Acute Care Surg 2012;73(Suppl1):S431-S437

Truncal

Extremity

Junctional



Different Innovation Paths for Bleeding & Shock
• A large portion of traditional 

surgical & medic communities 
pursued animal models of 
hemorrhage, topical 
hemostatics and variations of 
the Lister tourniquet 

• Others recognized ruptured 
AAA as a good model & pursued 
endovascular innovation



What is REBOA?

• Resuscitative Endovascular Balloon 
Occlusion of the Aorta or placement & 
inflation of a compliant balloon from a 
remote location into the aorta for the 
purposes of occlusion



• Performed to provide circulatory 
support proximal to balloon and inflow 
(bleeding) control distal or below the 
balloon

What is REBOA?



But How to Make Endo- Amenable for Trauma?

Ann Arbor VA Medical Center, October 2009



But How to Make Endo- Amenable for Trauma?

Researcher’s 
six-pack

Ann Arbor VA 
Medical Center

October 2009



But How to Make Endo- Amenable for Trauma?



Innovate New Approach for Balloon Occlusion
• Military-specific IP for new balloon catheter designed to be used in 
emergency scenarios (public university partnership)

• Goals for new balloon catheter technology: 
– Reduce the catheter size (7Fr or smaller) 
– Obviate need for radiographic imaging 
– Obviate need for “over the wire” placement
– Implement arterial monitoring capability



Initial Prototype Funded by University of 
Michigan and Created by TDC Medical



Define REBOA for Clinical & Scientific Sectors

REBOA 
Zone I

REBOA 
Zone III

J Trauma 2011;71(6):1869-72



Concept to Prototype Demonstrates Potential

J Trauma Acute Care Surg 2013;75:122



Prototype to Clearance & Commercialization

• Dual lumen, 6Fr shaft utilizes 
a “tube in tube” design with 
an inner, superelastic nitinol 
tube & a concentric, outer 
plastic tube 

• Together, the design & 
materials create a catheter 
stiffness obviating the need 
for traditional “over the wire” 
insertion

ER-REBOA™ (Prytime Medical, Boerne, TX) 



Prototype to Clearance & Commercialization
• Outer lumen for 

balloon inflation, 
inner nitinol 
lumen for arterial 
pressure monitor 

• “P” tip sized to 
resist side branch 
entry – catheter 
shaft has 1cm 
demarcations

ER-REBOA™ (Prytime Medical, Boerne, TX) 



Prototype to Clearance & Commercialization



Concept to Prototype to Commercialized Device

JAMA Surg 2017; Published online Sept 20 2017

• Initial experience in medical centers 
(205 US hospitals & 2000 uses in 24 
months since FDA approval)

• With increasing familiarity, study & 
training there is likely to be 
expanded use, including by non-
surgeon & possibly non-physician 
providers



Growing Experience in Civilian Sector

J Trauma Acute Care Surg 2015;79(4):524-32

June 21st 2017 - by Denise Grady

• Observational, registry-based 
studies confirming feasibility & 
empiric benefit

• Reports of “saves” related to use in 
civilian & military settings 



Thank you from America’s Medical School at 
the Uniformed Services University



What’s Possible 

•Automated, miniaturized vascular access and acute endovascular 
mediation of perfusion (i.e. new paradigm of automated 
hemorrhage mitigation and regional perfusion optimization)

• Endovascular manipulation of temperature & delivery of drugs 
& cell-based therapy to stabilize deranged physiology – bridge to 
ECLS or definitive hemostasis, resuscitation & reparative surgery

•Applications for a range of conditions - including cardiogenic 
shock (cardiac arrest), post-partum hemorrhage, GI and other 
forms of bleeding and shock



REBOA - Real World

Lena M. Napolitano, MD



Lena M. Napolitano MD, FACS
Massey Foundation Professor of Surgery

Acute Care Surgery
[Trauma, Burn, Critical Care, Emergency Surgery]

University of Michigan
Ann Arbor, MI



Journal of Trauma. 2011 Dec;71(6):1869–72. 

� REBOA:  ESSENTIAL !
� REBOA is an adjunct to 

provide early hemorrhage 
control

� REBOA provides early 
aortic occlusion to 
transiently stabilize 
patients to undergo 
definitive hemorrhage 
control



REBOA:  ESSENTIAL !

� Need for the technique – patient population
� Established technique already in use

� National/International  & Military guidelines

� National Protocols

� Institutional Protocols

� Already adopted in clinical use



Injury Severity and Causes of Death From 
Operation Iraqi

Freedom and Operation Enduring Freedom: 
2003–2004

Versus 2006
Joseph F. Kelly, MD, Amber E. Ritenour, MD, Daniel F. McLaughlin, MD, Karen A. Bagg, MS,

Amy N. Apodaca, MS, Craig T. Mallak, MD, Lisa Pearse, MD, Mary M. Lawnick, RN, BSN,
Howard R. Champion, MD, Charles E. Wade, PhD, and COL John B. Holcomb, MC
Journal of Trauma. 2008;64(2Suppl):S21–6. 

Impact of Hemorrhage on Trauma Outcome: 
An Overview

of Epidemiology, Clinical Presentations, and
Therapeutic Considerations

David S. Kauvar, MD, Rolf Lefering, PhD, and Charles E. Wade, PhD

Journal of Trauma. 2006;60(6 Suppl):S3–11. 

Hemorrhagic Shock
Major cause of trauma mortality (40% civilian/military)
Leading cause of potentially preventable death in trauma

87% due to Noncompressible Torso Hemorrhage



REBOA:  ESSENTIAL !

� Need for the technique – patient population

� Established technique already in use
� National/International  & Military guidelines

� National Protocols

� Institutional Protocols

� Already adopted in clinical use



Ruptured AAA
Increased Survival with REBOA



REBOA:  ESSENTIAL !

� Need for the technique – patient population

� Established technique already in use

� National/International  & Military guidelines
� National Protocols

� Institutional Protocols

� Already adopted in clinical use



http://www.usaisr.amedd.army.mil/assets/cpgs/REBOA_for_Hemorrhagic_Shock_16Jun2014.pdf

Approved June 2014













The European guideline on management of major 
bleeding and coagulopathy following trauma: 4th Edition

� REBOA has been used in patients in end-stage shock 
following blunt and penetrating trauma together with 
embolisation of the vascular bed in the pelvis. Descriptions 
of REBOA are few and there are no published trials. Some 
combined approaches are reported and the technology is 
evolving [331]. These techniques can be combined with a 
consecutive laparotomy if deemed necessary [337]. 

� REBOA may decrease the high mortality rate observed in 
patients with major pelvic injuries who have undergone 
laparotomy as the primary intervention, however non-
therapeutic laparotomy should be avoided [341]. Time to 
pelvic embolisation for haemodynamically unstable pelvic 
fractures may affect survival [331, 342].

Rossaint R et al. Critical Care 2016;20:100



REBOA:  ESSENTIAL !

� Need for the technique – patient population

� Established technique already in use

� National/International  & Military guidelines

� National Protocols
� Institutional Protocols

� Already adopted in clinical use



45th Annual Western Trauma Association Meeting March 1-6, 2015



Pelvic Fx
Hemorrhage

� Mean 9.4 u 
PRBCs

� Median time to 
angio 286 min

� Median time to 
hemostasis with 
embolization 
was 344 min

� In a trauma 
center with 
robust resources



45th Annual Western Trauma Association Meeting March 1-6, 2015





� Inaba K. ALGORITHM 2 – REBOA. Western Trauma Association 47th Annual Meeting. 2017.
� http://westerntrauma.org/documents/meeting/2017/AlgorithmDrafts/2017-WTA-ALGORITHM-REBOA.pdf

Inaba K. ALGORITHM 2 – REBOA. Western Trauma Association 47th Annual Meeting. 2017.

Western Trauma Association (WTA) Algorithm



For exsanguinating pelvic hemorrhage from 
blunt trauma:
� REBOA (Zone III, above aortic bifurcation) is less invasive 

than resuscitative thoracotomy
� REBOA is more effective at aortic control than thoracotomy 

with aortic compression
� REBOA is quicker to perform than resuscitative 

thoracotomy
� REBOA is easier to control, i.e. intermittent balloon 

deflation to provide perfusion



Partial REBOA



REBOA:  ESSENTIAL !

� Need for the technique – patient population

� Established technique already in use

� National/International  & Military guidelines

� National Protocols

� Institutional Protocols
� Already adopted in clinical use



Maryland Shock Trauma Center Protocol



REBOA
� Must 

have a 
protocol

� REBOA 
kit

� ED & 
OR

� Educate



REBOA
� Must have a 

protocol

� REBOA kit

� Readily 
available

� ED & OR

� Educate









REBOA

� Consider 
inclusion 
of quick 
insertion 
guide in 
your 
REBOA 
kit



REBOA

� Royal 
London 
Hospital



Jonathan L. Eliason MD, Lena M. Napolitano MD, 
Brent Stansfield PhD, Todd E. Rasmussen MD

Clinical Research Division, Lackland Airforce Base, 
San Antonio, TX

Funding through Contract No FA8052-11C-0035 under BAA 
11-01-HPW heading: Aerospace Medicine, Clinical Research, 
Human Performance Research, and Expeditionary Medicine



J Trauma Acute Care Surg. 2014 Apr;76(4):929-35.



ESTARS
Aortography



ESTARS
Injury of Iliac artery Arterial hemorrhage



ESTARS
REBOA Balloon Occlusion for Hemorrhage Control



ESTARS
Iliac artery temporary vascular shunt placement
After proximal control of hemorrhage by REBOA



ESTARS Training: REBOA

Students were able to achieve first 3 steps of REBOA in 
2 minutes (vascular access, balloon positioning, inflation)





Complex Pelvic Fractures









60 yo F
MVC
Unstable 
pelvic fx
CT with 
traumatic 
lumbar 
hernia, right 
CFA injury
Tx to Level I
SBP 50mm
REBOA Left 
CFA
OR for pelvic 
packing and 
ExFix Pelvis, 
pelvic 
arteriography 
in OR, 
vascular 
repair



Exsanguinating pelvis:
Occlude the aorta









� 12/11 Admit
� 12/31 D/C





Case #1

� 20 yo male
� Motorcycle crash at high speed
� GCS 15, neurologically intact
� SBP 90/60, HR 120
� Arterial oxygan saturation 99%
� Pelvis unstable by physical exam

� FAST exam negative





Case #1
� Hemostatic resuscitation initiated
� Initially transient responder
� Placed femoral arterial line - micropuncture
� Non-responder
� BP 75/60, HR 130
� REBOA deployed in ED
� To IR for Pelvic angioembolization
� Arterial oxygen saturation 90%
� Endotracheal intubation AFTER Reboa



Case #2
Prehospital / Trauma Bay

• 31 yo M, found in middle of a road after being hit by a car at 
55mph, ped struck

• At scene, hypotensive, tachycardic, GCS 4

• BMV, O2 sat 100%, intubated

• Access: IO x 1, IV x 1, MTP 1:1:1

• HR 120, palpable femoral pulse, sat 100%

• Femoral arterial line, femoral venous cordis

• pH 6.9, lac 7.9, HCO3 11



Resuscitation Bay



Resuscitation Bay



Resuscitation Bay



To OR for Ex-lap

• After transfer to OR bed, sudden loss of BP, ACLS 30 
seconds

• REBOA inflated Zone 1
• SBP 70 increased to SBP 110
• Ex-lap

– No solid organ injury

– Mesenteric arterial hemorrhage, vascular ligation

• REBOA moved to Zone 3 for pelvic bleeding
• Pelvic Preperitoneal packing (IR not ready)



ER–REBOA – ZONE 1



ER-REBOA – ZONE 3

REBOA
Balloon

REBOA
P-tip



B/L internal iliac artery embolization



ICU – Critical REBOA Adjuncts

• Continued hemostatic resuscitation
–Hypothermia: 33°C -> 37°C
–Acidosis: pH 6.9 -> 7.4, HCO3 11->24
–1:1:1 blood products, minimal crystalloid
–Coagulopathy

• TXA
• Rotem
• Calcium



ROTEM

Extem

Fibtem

Aptem

Arrival Post-IR



Ex-lap #2

• 2L intraperitoneal blood evacuated 
• Bleeding from mesenteric defect controlled
• Packs removed, no ongoing bleeding
• Pelvic ex-fix (Ortho)
• Abthera Abc VAC



Head CT



Brain Scan / Gift of Life

Donated heart and liver to in-house recipients



Prehospital
REBOA

� London’s Air 
Ambulance 
Crew

� 1st used in UK 
by Royal 
London Hospital

� 2 yrs later…
� Modified 

technique for 
prehospital use





Prehospital REBOA
� 32yo M fell 15 meters on concrete, catastrophic 

internal hemorrhage due to pelvic fractures. 
� He was treated by the Physician-Paramedic team 

with insertion of a REBOA balloon catheter at the 
scene to control likely fatal exsanguination. 

� He survived transfer to hospital, emergency 
angioembolization and subsequent surgery.

� He was discharged neurologically normal after 52 
days and went on to make a full recovery. 

Sadek S. et al.  Resuscitative endovascular balloon occlusion of the aorta (REBOA) 
in the pre-hospital setting: An additional resuscitation option for uncontrolled 
catastrophic haemorrhage. Resuscitation. 2016 Jul 1. [Epub ahead of print]



Prehospital REBOA
� Team arrived 34 

min after injury
� No BP, HR 130
� Intubation
� Resuscitation
� 6u PRBCs
� TXA, splint pelvis
� Closest trauma ctr

30 minutes
� REBOA 7 Fr







Resuscitative Endovascular
Balloon Occlusion of Aorta



Exsanguinating Torso Hemorrhage

�The most appropriate means of prompt 
torso hemorrhage control must be 
tailored to the clinical situation

�Trauma surgeons should have expertise 
with all approaches:
�Resuscitative thoracotomy
�Trauma laparotomy
�REBOA





Critical Care Clinics 2017



� Endovascular / REBOA Trauma Education:

� National Standardized education and training
� Competency-based education
� Take a Course!

� REBOA Implementation:  
� Get examples of REBOA protocols / kits from 

others

� REBOA Module to be added to ASSET and ATOM 
ACS Courses soon



J Trauma Acute Care Surg. 2014 Mar;76(3):888-93



First 
Endovascular 
Hemorrhage 
Control Course 
at American 
College of 
Surgeons 
Clinical 
Congress 2015 



SSC10 Endovascular Approaches to Hemorrhage Control 
and Resuscitation: Integrating BEST™ and ESTARS™
Fellow $995 | Non-Fellow $1,150 | RAS $500 | Non-RAS $580 (2016)



SC10 | Basic Endovascular Skills for Trauma (BEST™) 
Workshop
4 credits, Verification Level III
Tuesday, October 24; 1:00–5:15 pm
Chair: Megan L. Brenner, MD, FACS, Baltimore, MD
Co-Chair: Joseph J. DuBose, MD, FACS, Davis, CA
Fellow $425 | Non-Fellow $500 | RAS $225 | Non-RAS $300 (2017)

https://www.facs.org/find-a-session/session/14728




REBOA - Trials and Registries

Jon L. Eliason, MD



REBOA – Clinical Trials and Registries

2018

Jonathan L. Eliason, MD
S. Martin Lindenauer Professor of Vascular Surgery

Section of Vascular Surgery



Disclosures

• Consultant for Theorem Medical: clinical event 
committee member for 2 clinical trials related to 
endovascular devices (neither in today’s presentation)

• Consultant for Prytime Medical Devices, Inc.: medical 
advisory board member, stock options



Value of Clinical Registries



Value of Clinical Registries



REBOA Trials and Registries

• AAST AORTA registry
• EVTM / ABOTrauma registry
• Prytime Emergent Truncal Hemorrhage Observational Study
• NHS United Kingdom REBOA Clinical Trial
• DoDTR Registry



AAST AORTA registry

• J Am Coll Surg. 2018:S1072-7515 [Epub ahead of print]
• The Prospective Observational Aortic Occlusion for 

Resuscitation in Trauma and Acute Care Surgery (AORTA) 
study was approved by the American Association for the 
Surgery of Trauma (AAST) Multicenter Trials Committee

• Adult trauma and acute care surgery (age ≥ 18) patients 
undergoing aortic occlusion (AO) in the acute phases after 
injury were enrolled.



AAST AORTA registry



AAST AORTA registry

• Conclusions:
– REBOA may confer a survival benefit over 

Resuscitative Thoracotomy (RT)
– This is most evident in patients not requiring CPR
– Significant further study is required to definitively 

recommend REBOA for specific subsets of injured 
patients



EVTM / ABOTrauma registry

• EndoVascular hybrid Trauma and bleeding Management (EVTM)
• International meeting originated through the department of 

Cardiothoracic and Vascular Surgery, Örebro University 
Hospital, Sweden

• Organized by Dr. Tal HÖrer
• Registry for:

– New Cases (prospective)
– Retrospective data collection (former cases)



EVTM / ABOTrauma registry

• EndoVascular hybrid Trauma and bleeding 
Management (EVTM)

• International meeting originated through the 
department of Cardiothoracic and Vascular Surgery, 
Örebro University Hospital, Sweden

• Registry for:
– New Cases (prospective)
– Retrospective data collection (former cases)



EVTM / ABOTrauma registry



EVTM / ABOTrauma registry

• ICD-10-PCS 
• Coding Tips

– To code Zone I
– W3DJ

– To code 
Zone II-III

– O3DJ



EVTM / ABOTrauma registry

• Eur J Trauma Emerg Surg 2017;1-11
• 96 cases from 6 different countries 

were reported between 2011 and 2016
• Mean age 52 with 88% blunt trauma
• Median ISS of 41
• Median SBP 60 mmHg à 100 mmHg
• Continuous occlusion 52%; 48% non-

continuous occlusion



EVTM / ABOTrauma registry



EVTM / ABOTrauma registry

• 30-day mortality
– Continuous REBOA 64%
– Non-continuous REBOA 48%

• Extremity compartment syndrome
– Continuous REBOA n=3 (11%)
– Non-continuous REBOA n=0



Prytime Emergent Truncal Hemorrhage 
Observational Study

• ER-REBOA use and FDA Post Market Surveillance Data 
(Jan 2016 – Jan 2018)

• Hospitals using device (worldwide): 232

• Number of uses: 2,577



NHS United Kingdom REBOA Clinical Trial

• Funded by the UK National Institute for Health 
Research (NIHR – the NHS funding body) 

• Funding = 1.3 million pounds 
• A pragmatic Bayesian, randomized and sequential 

block design trial comparing the standard of care 
versus the standard of care plus REBOA in the 
management of abdomino/pelvic hemorrhage



NHS United Kingdom REBOA Clinical Trial

• Does not specify what form “standard of care” is, or what 
REBOA technique/balloon/zone, so it is a pragmatic (both a 
strength and weakness)

• Phase one is powered for failure. If REBOA causes harm, 
should be detected with the first 40 patients

• Phase two is powered for success where the benefit is >10%
• Phase III is full trial N of 140 patients overall, which is powered 

to tell detect >5% difference in outcome



NHS United Kingdom REBOA Clinical Trial

• Trial went live October, 2017
• 7 sites enrolling – Pilot sites for phase 1
• Total of 15 centers for full trial
• Based upon English trauma network, fully integrated national 

system consisting of 25 major trauma centers 

• End-point is 90-day mortality



DoDTR Trauma Registry



DoDTR Trauma Registry

• JTS efforts are supported by the concurrent           
collection and analysis of data maintained in the 
Department of Defense Trauma Registry (DoDTR), 
formerly Joint Theater Trauma Registry (JTTR). 

• The DoDTR is the data repository for DoD trauma-
related injuries

• The goal of this registry is to document, in electronic 
format, information about the demographics, injury-
producing incident, diagnosis and treatment, and 
outcome of injuries sustained by US/Non-US military and 
US/Non-US civilian personnel in wartime and peacetime 
from the point of wounding to final disposition.



DoDTR Trauma Registry



DoDTR Trauma Registry



Thank You

Questions?



REBOA Simulation Session



Lunch

Back at 1:00p



BCBSM - VBR

Marc Cohen
Manager, 
CQI Administration – Value Partnerships



Program Manager

Judy Mikhail, PhD



2017 Performance Index Results

• Mean 90.4
• Range 72.1 to 100

2014 2015 2016 2017
Mean 85.3 86.4 91 90.4

Performance Measure (Means)
1. Timely VTE (60.7%)
2. LMWH Use (44.5%)
3. MTP Ratio (7.7 pts)
4. S. Complications (8.1 pts)
5. Mortality Rate (7.1 pts)
6. IVC Filter (10 pts)
7. PI Project (8.3 pts)



2018 Performance Index 
Changes

• Retired
• IVC Filter
• PI Project

• New
• Open fx antibiotic documentation (type, date, time)
• TBI pts on anticoagulation Head CT documentation (date, time) 



2018 MTQIP/BCBSM 
Statement of Work (SOW) 
Measures



VTE Rate
Year  Performance # Centers Target

Baseline 2.46% 23 1.5%
2011 1.84% 23 1.5%
2012 1.62% 23 1.5%
2013 1.48% 23 1.5%
2014 1.18% 27 1.5%
2015 1.33% 27 1.5%
2016 1.32% 29 1.5%
2017 1.30% 29 1.3%
2018 32 1.1%



VTE Prophylaxis Timeliness

Year Performance # Centers Target

Baseline 38% 23 50%
2013 43% 23 50%
2014 45% 27 50%
2015 53% 27 50%
2016 58% 29 50%
2017 60% 29 50%
2018 32 75%



LMWH Use

Year Performance # Centers Target
Baseline 27% 23 40%

2013 29% 23 40%
2014 31% 27 40%
2015 35% 27 40%
2016 42% 29 50%
2017 43% 29 50%
2018 32 50%



IVC Filter Use

Year Performance # Centers Target
Baseline 3.2% 23 2.0

2013 2.7% 23 2.0
2014 1.6% 27 2.0
2015 1.0% 27 1.5
2016 0.4% 29 1.5
2017 0.5% 29 1.2
2018 32 < 0.5



MTP Blood Ratio’s

Year Performance # Of Centers Target
Baseline 27.0% 23 80%
2012 52.2% 23 80%
2013 64.9% 23 80%
2014 61.8% 27 80%
2015 75.3% 27 80%
2016 84.0% 29 80%
2017 77.0% 29 80%
2018 32 80%



Serious Complications (Z Score)

Year Performance # Centers
Baseline 9.5% 29

2017 8.5% 29
2018 32

• Less than -1, 10 points: 11 centers
• Between -1 and 1, 7 points: 14 centers
• Greater than 1, 5 points: 4 centers



Mortality Rate (Z Score)

Year Performance # Centers
Baseline 5.3% 29

2017 4.8% 29
2018 32

• Less than -1, 10 points: 6 centers
• Between -1 and 1, 7 points: 19 centers
• Greater than 1, 5 points: 4 centers



Title

Subtitle

The information contained herein is the proprietary information of BCBSM. Any use or disclosure of such information without the prior written consent of BCBSM is prohibited.

BCBSM CQI Participation Value Survey
4-Question Surveys Conducted 2015-2017

Year over Year Comparison
2/1/2018

Jackie Rau, MHSA, CQI Project Lead, Value Partnerships 
Blue Cross Blue Shield of Michigan



4.73
4.49

4.7 4.694.60 4.70 4.70 4.604.72 4.59
4.78 4.81

 I find value in X Collaborative Our hospital can only
participate in X CQI with
financial support from

BCBSM/BCN

The X Coordinating Center is a
valued partner

BCBSM/BCN has been a
reliable partner in the X CQI

quality effort

2015 n=80 2016 n=102 2017 n=100
MTQIP



MSTCVS
4.88

4.20

4.88 4.824.93

4.46

4.96 4.864.96

4.50

4.96 4.85

 I find value in X Collaborative Our hospital can only
participate in X CQI with
financial support from

BCBSM/BCN

The X Coordinating Center is a
valued partner

BCBSM/BCN has been a
reliable partner in the X CQI

quality effort

2015 n=89 2016 n=73 2017 n=70



5 point scale
Means

Role Question #1  
I find value in 

MTQIP 

Question #2 
Hospital can 

only participate 
with  support  

Question #3 
MTQIP 

coord center 
valued partner 

Question #4
BCBSM 
reliable 
partner  

2017
SUR 4.8 4.7 4.9 4.9
TPM 4.7 4.7 4.7 4.7
MCR 4.9 4.5 4.9 4.9
Total 4.6 4.7 4.7 4.6

2016
SUR 5.0 5.0 5.0 5.0
TPM 4.7 4.2 4.5 4.6
MCR 4.6 4.5 4.7 4.7
Total 4.6 4.7 4.7 4.6

2015 SUR 4.5 4.5 4.6 4.5
TPM 4.8 4.5 4.7 4.7
Total 4.7 4.5 4.7 4.7

2014 SUR 4.5 4.1 4.5 4.1
TPM 4.7 4.7 4.7 4.7
Total 4.7 4.4 4.8 4.4

2013
SUR 4.6 4.1 4.6 4.1
TPM 4.4 4.5 4.2 4.4
Total 4.5 4.3 4.5 4.3
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Mark Hemmila, MD

MTQIP Data



State of Michigan

w Status
n Level 1 and 2

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

n Level 3
w Data submission - First Submission Feb 2
w Report development, provision 2x/year - Pending
w Education - June



State of Michigan

w Revised DUA needed
n Henry Ford Macomb
n Hurley
n St. Marys Livonia
n McLaren Macomb
n McLaren Oakland
n MidMichigan Midland
n Munson
n Spectrum
n St. Marys Mercy Grand Rapids



State of Michigan

w Reporting
w Descriptive statistics (volume, means, types)



State of Michigan

w Education
n Annual meeting
n Coordinate MTQIP and SOM
n June



Metrics



Metrics for MTQIP

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

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

w Collaborative = Reporting to BCBSM
n 11 Measures 
n Targets or Maintain



Collaborative
w VTE rate 1.3 → 1.1%
w LMWH use > 50% collaborative
w VTE prophylaxis timely

n ≥ 55% within 48 hrs (hospital)
n 75% of hospitals (24/32), current 21/29

w PRBC to plasma ratio ≤ 2.0 in 80% of patients
w Serious complication rate, improvement
w Mortality rate, improvement
w IVC filter rate, maintain ≤ 0.5%
w TBI intervention in eligible patients ≥ 75%
w TBI intervention timeliness ≥ 80%
w Open Fracture, TBI and anticoagulation baseline 



New CQI Index Data



#9 Open Fracture Antibiotic Usage

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

w Presence of acute open femur or tibia fracture 
based on AIS or ICD10 codes (See list)

w Cohort = Cohort 1 (All)
w Exclude direct admissions
w No Signs of Life = Exclude DOAs
w Transfers Out = Include Transfers Out
w Time Period = 7/1/17 to 6/30/18



#9 Open Fracture Antibiotic Usage

w Measure = % of patients with antibiotic type, 
date, time recorded

w ACS-COT
n Administration within 60 minutes



#9 Open Fracture Antibiotic Usage
Trauma C N Data OK < 60 61 to 120 > 120 % OK % < 60 % 61-120 % > 120

OW 15 14 6 4 4 93 40 27 27

BF 4 4 4 0 0 100 100 0 0

OS 6 6 4 1 1 100 67 17 17

BM 2 2 2 0 0 100 100 0 0

CO 6 5 2 2 1 83 33 33 17

DR 19 10 4 3 3 53 21 16 16

GH 1 1 0 1 0 100 0 100 0

HU 13 11 8 0 3 85 62 0 23

MG 1 0 0 0 0 0 0 0 0

MC 6 6 5 0 1 100 83 0 17

MI 6 3 2 0 1 50 33 0 17

MM 3 3 3 0 0 100 100 0 0

SG 10 10 8 0 2 100 80 0 20

SP 13 10 7 2 1 77 54 15 8

SJ 6 6 5 1 0 100 83 17 0

UM 4 4 2 0 2 100 50 0 50

115 95 62 14 19 82.6% 53.9% 12.2% 16.5%
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#9 Open Fracture Antibiotic Usage
Trauma C N Data OK < 60 61 to 120 > 120 % OK % < 60 % 61-120 % > 120

OW 15 14 6 4 4 93 40 27 27

BF 4 4 4 0 0 100 100 0 0

OS 6 6 4 1 1 100 67 17 17

BM 2 2 2 0 0 100 100 0 0

CO 6 5 2 2 1 83 33 33 17

DR 19 10 4 3 3 53 21 16 16

GH 1 1 0 1 0 100 0 100 0

HU 13 11 8 0 3 85 62 0 23

MG 1 0 0 0 0 0 0 0 0

MC 6 6 5 0 1 100 83 0 17

MI 6 3 2 0 1 50 33 0 17

MM 3 3 3 0 0 100 100 0 0

SG 10 10 8 0 2 100 80 0 20

SP 13 10 7 2 1 77 54 15 8

SJ 6 6 5 1 0 100 83 17 0

UM 4 4 2 0 2 100 50 0 50

115 95 62 14 19 82.6% 53.9% 12.2% 16.5%
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#9 Open Fracture Antibiotic Usage
Trauma C N Data OK < 60 61 to 120 > 120 % OK % < 60 % 61-120 % > 120

OW 15 14 6 4 4 93 40 27 27

BF 4 4 4 0 0 100 100 0 0

OS 6 6 4 1 1 100 67 17 17

BM 2 2 2 0 0 100 100 0 0

CO 6 5 2 2 1 83 33 33 17

DR 19 10 4 3 3 53 21 16 16

GH 1 1 0 1 0 100 0 100 0

HU 13 11 8 0 3 85 62 0 23

MG 1 0 0 0 0 0 0 0 0

MC 6 6 5 0 1 100 83 0 17

MI 6 3 2 0 1 50 33 0 17

MM 3 3 3 0 0 100 100 0 0

SG 10 10 8 0 2 100 80 0 20

SP 13 10 7 2 1 77 54 15 8

SJ 6 6 5 1 0 100 83 17 0

UM 4 4 2 0 2 100 50 0 50

115 95 62 14 19 82.6% 53.9% 12.2% 16.5%

14
8
22
3
5
1
12
18
2
13
26
16
15
19
7
27



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

OW 15 14 6 4 4 93 40 27 27

BF 4 4 4 0 0 100 100 0 0

OS 6 6 4 1 1 100 67 17 17

BM 2 2 2 0 0 100 100 0 0

CO 6 5 2 2 1 83 33 33 17

DR 14 7 3 2 2 50 21 14 14

GH 1 1 0 1 0 100 0 100 0

HU 13 11 8 0 3 85 62 0 23

MC 5 5 4 0 1 100 80 0 20

MI 6 3 2 0 1 50 33 0 17

MM 3 3 3 0 0 100 100 0 0

SG 10 10 8 0 2 100 80 0 20

SP 12 9 6 2 1 75 50 17 8

SJ 6 6 5 1 0 100 83 17 0

UM 2 2 1 0 1 100 50 0 50

105 88 58 13 17 83.8% 55.2% 12.4% 16.2%

#9 Open Fracture Antibiotic Usage

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

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

platelet use 
w TBI (AIS Head and AIS≥2)
w Cohort1, Blunt mechanism
w Exclude direct admissions and transfer in
w No Signs of Life = Exclude DOAs
w Transfers Out = Include Transfers Out
w Time Period = 7/1/17 to 6/30/18



#10 Head CT

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

w Timing
w Treatment

n 2018 Data



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

OW 6 5 5 4 83 17% 83 83 67
BF 22 21 21 21 95 5% 95 95 95
OS 11 11 11 10 100 0% 100 100 91
BM 2 2 2 2 100 0% 100 100 100
CO 7 7 3 3 43 0% 100 43 43
DR 6 6 6 5 100 0% 100 100 83
GH 7 7 7 7 100 0% 100 100 100
HU 4 4 4 4 100 0% 100 100 100
MC 11 10 10 9 91 9% 91 91 82
MI 4 4 4 4 100 0% 100 100 100
MM 10 8 8 7 80 20% 80 80 70
SG 3 3 3 3 100 0% 100 100 100
SP 16 16 16 16 100 0% 100 100 100
SJ 12 12 9 9 75 0% 100 75 75
UM 3 3 3 2 100 0% 100 100 67

124 119 112 106 90% 4% 96% 90% 85%
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#10 Head CT
Trauma C N Head CT Time OK Time < 4 % OK % No HCT % OK CT % OK Time % < 4 hrs

OW 6 5 5 4 83 17% 83 83 67
BF 22 21 21 21 95 5% 95 95 95
OS 11 11 11 10 100 0% 100 100 91
BM 2 2 2 2 100 0% 100 100 100
CO 7 7 3 3 43 0% 100 43 43
DR 6 6 6 5 100 0% 100 100 83
GH 7 7 7 7 100 0% 100 100 100
HU 4 4 4 4 100 0% 100 100 100
MC 11 10 10 9 91 9% 91 91 82
MI 4 4 4 4 100 0% 100 100 100
MM 10 8 8 7 80 20% 80 80 70
SG 3 3 3 3 100 0% 100 100 100
SP 16 16 16 16 100 0% 100 100 100
SJ 12 12 9 9 75 0% 100 75 75
UM 3 3 3 2 100 0% 100 100 67

124 119 112 106 90% 4% 96% 90% 85%
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#10 Head CT
Trauma C N Head CT Time OK Time < 4 % OK % No HCT % OK CT % OK Time % < 4 hrs

OW 6 5 5 4 83 17% 83 83 67
BF 22 21 21 21 95 5% 95 95 95
OS 11 11 11 10 100 0% 100 100 91
BM 2 2 2 2 100 0% 100 100 100
CO 7 7 3 3 43 0% 100 43 43
DR 6 6 6 5 100 0% 100 100 83
GH 7 7 7 7 100 0% 100 100 100
HU 4 4 4 4 100 0% 100 100 100
MC 11 10 10 9 91 9% 91 91 82
MI 4 4 4 4 100 0% 100 100 100
MM 10 8 8 7 80 20% 80 80 70
SG 3 3 3 3 100 0% 100 100 100
SP 16 16 16 16 100 0% 100 100 100
SJ 12 12 9 9 75 0% 100 75 75
UM 3 3 3 2 100 0% 100 100 67

124 119 112 106 90% 4% 96% 90% 85%
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2018 CQI Index Data



#4 VTE Prophylaxis Initiated ≤ 48 hrs

w Website
n Practices > VTE Prophylaxis Metric

n Cohort = Cohort 2 (admit to Trauma)

n No Signs of Life = Exclude DOAs

n Transfers Out = Exclude Transfers Out

n Default Period = Set for CQI Index time period

w Heparin, LMWH <= 48 Hours
n Hospital - Unadj %



1/1/17-9/30/17 Pg. 40

25/29 Centers ≥ 50%

■ ≥ 55%
■ ≥ 50%
■ ≥ 40%
■ < 40%

21/29 Centers ≥ 55%



#4 VTE Prophylaxis Initiated ≤ 48 hrs

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

n 24/32 hospital
n Current is 21 hospitals
n May 2014: 7 > 50%
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1/1/17-9/30/17 Pg. 40

25/29 Centers ≥ 50%

■ ≥ 55%
■ ≥ 50%
■ ≥ 40%
■ < 40%

21/29 Centers ≥ 55%



T im e ly  V T E  P ro p h y la x is

Y e a r
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#5 VTE Prophylaxis with LMWH

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

w LMWH (Type)
n Hospital - Unadj %



1/1/17-9/30/17 Pg. 40

+6 Centers (19)

-6 Centers (10)



1/1/16-5/31/17 Pg. 40



T y p e  V T E  P r o p h y la x is

Y e a r
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Outliers

w Repeated reports
w Present

n What is your take ? 
w Literature
w Collaborative data

n What have you tried ?
n Barriers ?
n What do you need help on ?



Z-score

w Measure of trend in outcome over time
w Hospital specific

n Compared to yourself
w Standard deviation
w > 1 getting worse
w 1 to -1 flat
w < -1 getting better



Z-score

w Time: 7/1/2015 to 9/30/17
w Cohort 2
w Exclude if no signs of life
w Exclude transfers out



#7 Serious Complication Rate (Z-score)



# 8 Mortality Rate (Z-score)







Hip Fractures





Hip Fractures

w Cohort 8
w We have information

n Patient
n Timing of OR
n Discharge dispositions

w Could get
n Anesthesia
n Longer term followup ?
n Morphomics ?
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Hip Fractures

w Cohort 8
n Fall
n Hip Fracture AIS code 
n AIS Head/Neck, Face, Chest, Abdomen all < 1

w Discussion



Push Reporting
Hi-Low Outliers
Publication Pilot
Rationale for Data Elements

Jill Jakubus, PA-C



Push Reporting

Target Release: March 2018

• Aggregated reporting sent via email
• No platform log in requirements
• Interval progress reporting feedback



Push Reporting

Target Release: March 2018



Push Reporting

Target Release: March 2018



Push Reporting

Target Release: March 2018



Push Reporting - Discussion

Target Release: March 2018

• Proposal frequency and content
• Feedback
• Recipients



High/Low Outliers

Target Release: March 2018

• Visual signaling similar to dashboards
• User toggle to activate



High/Low Outliers

Target Release: March 2018



High/Low Outliers

Target Release: March 2018



Publication Pilot - DUA Signed

• Peter Lopez, MD
• Gaby Iskander, MD
• Wendy Wahl, MD
• Support team

• Met Jan 9, 2018
• Aggregating plan for MTQIP Publication’s 

Committee



Data Element Rationale



Data Element Rationale



Conclusion

w Evaluations
n Fill out and turn in

w Questions?
w See you in May


