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Background/Scientific Rationale
Pre-Hospital Mortality Combat
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Background/Scientific Rationale
Pre-Hospital Mortality Civilian
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Why is the MIMIC study unique?

* |t replicates what other small studies have done.

* Provides a multi-disciplinary review team with granular injury
details to determine survivability.

* Allows reviewers to determine survivability.

® Utilizes death data from autopsy reports to determine
survivability.

* The MIMIC study is the only study that has examined pre-

hospital trauma deaths to determine ways to improve

outcomes.

the Civiian Pre-hospital

Medrano NW, Villrreal CL, Price MA, etal i

). Trauma Surgery and Acute Care Open. 2019,

Study Hypotheses

¢ Substantial opportunity to further reduce
deaths in pre-hospital setting.

* Potential liabilities in civilian and military
pre-hospital care must be identified and
remediated in order to reduce the number of
potentially preventable deaths on the
battlefield and in the civilian environment.




MIMIC Objectives
* Objective #1: Develop a framework and methodology for

evaluating pre-hospital deaths

* Objective #2: Organize and standardize a multidisciplinary, multi-
institutional network of experts to identify the causes of pre-hospital
deaths due to trauma and estimate the potential for survivability.

* Objective #3: Define the causes and pathophysiologic
mechanisms of 3,000 pre-hospital deaths, and estimate the
potential for survivability

* Objective #4: Describe the epidemiology of pre-hospital mortality
in the context of trauma system development and estimate its impact
on society.

® Objective #5: Develop a blueprint for a sustained effort identifying

high priority areas for injury prevention, trauma systems

erformance improvement and research and development.
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System Benefits

Trauma Medical Examiner
* Performance improvement * Funding for advanced radiological
imaging

* Engineering
* Medical devices / procedures * Improve mechanistic information
*® Interaction between trauma and

* EMS value validation ME communities
® Injury Prevention * Bridge the gap between ME and

® Collaboration between trauma TS data sets
and ME communities
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Study Population

® Inclusion Criteria:

1. Pre-hospital deaths ( at scene, en route to hospital or DOA
defined as no vitals upon arrival at hospital)

2. Blunt, Penetrating, Thermal, and Suicides are included

* Exclusion Criteria:

1. Non-mechanical causes of death — poisoning, drug overdoses,
hangings, drowning (unless associated with trauma)

2. Decomposed remains only (not fully fleshed with distinguishable

organs)
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Forensic Record

Medical Examiner cases may involve any of the
following:

* External examination

*® Internal examination

* Investigator reports

* Toxicology Report
* Radiographs- CT Reports will be uploaded. Actual images
will be uploaded if available and when a case requires

adjudication.
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Study Setting
Six Regions in the Country

(Centralized ME systems and utilizing electronic case management system to collect
uniform data on all deaths)

1.State of Connecticut. Serves a population of 3.6 million. They perform approximately
2,200 autopsy examinations at a single, centralized facility annually.
2.Johnson County, lowa. Serves a population of 142,000. In 2014 JCME accepted
jurisdiction of 380 deaths and performed 118 autopsies.
3.state of Maryland. Serves a population of approximately 6.0 million residents . They
perform 4,220 autopsies at the single, centralized facility annually.
4.state of New Mexico. Serves a population of 2.0 million. They perform approximately

2,100 full autopsy examinations annually
5.state of Oklahoma. Serves a population of 3.8 million and conducts investigation of

roughly 4,000 deaths annually.
6.The District of Columbia. Serves a population of 659,000. They perform approximately

1,110 examinations annually.
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Estimates of Number of
Injury Deaths
(Blunt, Firearm and Other Sharp Forces)

OCME 2012 | 2013 | 2014 | Total

Connecticut 684 621 692 1997

Johnson Co, lowa 133 128 110 371
Maryland 1509 | 1200* | 1200* | 3909
Oklahoma 1044 | 1153 | 1007 | 3204
New Mexico 823 778 906 2507
Washington, DC 232 267 254 753
Total 4,425 | 4,147 | 4,169 | 12,741

* Estimates
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MIMIC Final Subject Selection

ME Site Number of
Cases
Connecticut 427
Johnson Co, lowa 47
Maryland 848
Oklahoma 341
New Mexico 1,243
Washington, DC 152
Total 3,058
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Case Review Methods

Steering Committee (Military and Civilian) defined definitions and process
Expert review panels (~ 80 Military and Civilian reviewers) (6 individuals
are on each panel)

* 4 Surgeons

* 1 Emergency Medicine/EMS

¢ 1 Forensic Reviewer
Panels will each review a certain number of cases using the PROFILER
and assign a determination of survivability to each case
Reviewers will review cases independently. Throughout the course of the
study approximately 250 cases will be reviewed by each team panel.
Discrepancies in determination of survivability will be identified and non-
consensus will be reviewed by an adjudication team
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MIMIC

Survivability Definitions

Survivability Definitions

* Non-Survivable- Death as a result of catastrophic anatomic
injuries
* Possibly Survivable - Anatomic injuries that were severe

but medically survivable
* Definitely Survivable- Minimal anatomic injuries with a high

likelihood of survival
® Cannot Judge- information insufficient to make a
determination
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Anatomic Survivability

Medically Non-Survivable
(MNS)

Dismemberment / decapitation
Traumatic Brain evisceration
Cervical cord transection (above C3)

Airway transection within thorax
Cardiac injury > 2cm
Uncontained hemorrhage, thoracic aorta
Uncontained hemorrhage, pulmonary
artery
Hepatic avulsion
Junctional lower extremity amputations
with open pelvis
Injuries to the deep CNS nuclei, brainstem,
or massive brain tissue injury

Massive Pulmonary Tissue Disruption

Medically Potentially
Survivable / Definitely
Survivable

* Allother
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MIMIC

Profiler

Profiler

1 ) Open medical examiner case in Profiler
2) Review case

* Medical examiner data (left side of page)

* Injury cause / circumstance

* Injury severity

* First Discovery & Response

* EMS Care

* Access to EMS and Trauma Center
3) Causation and survival determination

* Primary cause of death (may choose multiple but must be associated with
severe injury)

* Assuming immediate access to trauma care
¢ Actual conditions
* Opportunities for improvement (free text)

Open Medical Examiner Case in Profiler

MIMIC preventabie Deatn profiter P

=

NM-2015-01607 NM-2015-02004
NM-2015-02155 NM-2015-02613 NM-2015-02817
NM-2015-03319 NM-2015-03594 NM-2015-04017
NM-2015-05196 NM-2015-05402 NM-2015-05545
NM-2015-05950 NM-2015-06218 NM-2015-06546
NM-2016-00370 NM-2016-00713 NM-2016-01565
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Open Medical Examiner Case in Profiler

M J M I C Preventable Death Profiler
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Review Case
Medical Examiner Data

MII € Preventable Death Profiler
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Review Case

MIMIC Preventable Death Profier
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Review Case

M I M |C Preventable Death Profiler
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Causation and Survival Determination
MIMIC Preventabie Deatn profier
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Causation and Survival Determination
Principal mechanism of death
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Causation and Survival Determination
Assuming immediate access to care...rate the likelihood of survival
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Causation and Survival Determination
If Non Survivable...what led to your assessment?

Furthr Iformation relevant o the cause of rcumstances of 0 event
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Causation and Survival Determination

Given the condition of the actual scenario...rate the likelihood of survival

= FIRST DISCOVERY & RESPONSE
Event Witnessed? N

Assume the survival status of this patient s unkncw,
‘given the congitions of the actual scenario in which the
e

Transportfrom Scene:

_ Assume the survivlstaus o i patent s unknown,
EMS CARE given the conditions of the actual scenario in which the.
EMSwas ot iovolved nths case infury occunedLe covry,EMS espaese. accessts

trauma center, weather etc| rate the kelihacd of
survivalof this patient on the scalie below from O to
%

+ ACCESS TO EMS & TRAUMA CARE ™ ® 100%
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Causation and Survival Determination
What contributed to the death?

— ACCESS TO EMS & TRAUMA CARE
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Causation and Survival Determination
*® Rationale for how you made your determination; may help if
adjudication is needed
35

Causation and Survival Determination

® Submission is final, unless adjudication is needed

36
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’\, 'L MIMIC
Preliminary Data
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Case Reviews

Study Round Number of Cases Case Completion
Released
240 Cases Completed

260 Cases Released

Round 1 Status
Began 1-16-2019
Round 2 Status 240 Cases Released 240 Cases Completed
Began 3-25-2019
300 Cases Released 150 Cases Completed

Round 3 Status
Began 6-13-2019

* 13 review team panels
« Study will consist of 10 rounds
* Reviewers are reporting being able to complete each case review in about 10-15 minutes

38

Questions Used to Determine Consensus

® Consensus must be reached on both Survivability Questions:

* Assume the survival status of this patient is unknown, with
r level | traum. nter, assess the

immedi
survival potential of this patient.
* Assume the survival status of this patient is unknown, given the
conditions of the actual scenario in which the injury occurred
(i.e. discovery, EMS response, access to trauma center, weather

etc.), assess the survival potential of this patient.

39
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Case Consensus Definition

* 5 reviewers are used to determine consensus. The ME/Forensic
reviewer is not calculated in consensus as this analysis is kept
separate.

® Each variable is independent. So it must be 3 or more reviewers
answering the same on one specific category. (For example: 3
agree the case is Potentially Survivable)

* If one reviewer selects non-survivable and the other 4 select either
potentially, definitely survivable, or cannot judge, that case goes to
adjudication

* If two reviewers select cannot judge, but the other three are able to make a
determination, the case goes to adjudication
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Case Adjudication

Study Round | Number of Cases Resolved | Cases Still InTeam | Could Not Reach
CasesThat Did | During Team Adjudication Consensus, Pushed
Not Reach Adjudication for Outside
Initial Adjudication

Consensus
61 cases 44 cases

3 cases 14 cases

Round 1

Status

Round 2 49 cases 21 cases 20 cases 8 cases
Status

Round 3 36 cases 9 cases 24 cases 3 cases

Status
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Preliminary Round 1 and Round 2 Data
® Qi:Based on yourjx:lgment, what was the principal mechanism(s) of
death?
Principal Mechanism(s) of Death
eurological — Traumatic Brain Injur 1342
emorrhage ~Truncal: Thoray 354
eurological - Spinal Cord 256
emorrhage ~Truncal: Abdomen / Pelvis 136
urn 133
irwa 79
67
Asphyxia 65
[Massive tissue disruption: Whole Bod 59
Massive tissue disruptio 41
Tension Pneumothora: 32
emorrhage ~ Junctional: Cervical 29
Massive tissue disruption: abdomen 28
emorrhage - peripheral: upper extremit 21
Note: Cases with multiple causes are counted multiple times. (Round 1 and 2)

42
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® Q2:Assume the survival status of this patient is unknown, with

RESEARCH AND
DEVELOPMENT
OPPORTUNITIESTO
INFORM INJURY

PREVENTION

Preliminary Round 1 and Round 2 Data

immediate access to care at a level | trauma center, assess the survival
potential of this patient.

Immediate Access Frequency for reviewers | Frequency for medical
Survivability reaching consensus examiners
262 (77%) 269 (79%)

(22%) 46 (14%
O 5 0y

0 19 (6%)

Note: Using 339 cases that have reached on survivability for Q2
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OPPORTUNITIESTO
IMPROVE CURRENT
TRAUMA SYSTEM

Preliminary Round 1 and Round 2 Data

® Q3: Assume the survival status of this patient is unknown, given the
conditions of the actual scenario in which the injury occurred (i.e.
discovery, EMS response, access to trauma center, weather etc.),
assess the survival potential of this patient

Frequency for reviewers | Frequency for medical
reaching consensus examiners

341 (93

Actual Scenario
Survivability

0 20 (5%)

Cannot Judge

Note: Using 367 cases that have reached consensus on survivability assessments
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Immediate Access Frequency for reviewers | Frequency for medical
reaching consensus examiners

Survivabilit:

Non-survivable 6 % 269 (79%)
Potentially Survivable 46 (14%)
Definitely Survivable 5 (1%)
Cannot Judge 19 (6%)

'
Survivabilit examiners

325 (89%)

22 (6%)

Definitely Survivable 0
20 (5%)

Cannot Judge

45

15



Preliminary Round 1 and Round 2 Data

® Q4: Which injury prevention programs/devices or interventions
might have improved the chances of survival for this individual?

Behavioral hea

Alcohol / drug

Seat belt

Airbag

Helmet

Child Restraint
Protective Clothing
Personal Flotation Device

Note: Using records from all reviewers in Round 1 and Round 2.

MIMIC

Questions

Summary

The goal of the research is to identify liabilities in trauma systems and
develop mitigation strategies with translation potential for realistic and
relevant improvements in trauma systems and medical examiner
systems. The research intends to identify ways that the ME and trauma
communities can improve linkages to foster in-depth reviews of trauma
mortality.
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Future Directions

* Submission of an NIH R-24 award to fund a PEDS-MIMIC project
* Looking for funding opportunities aimed at building the ME system
* Exploring funding opportunities that focus on suicides
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