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ABSTRACT 

The COMBAT study is a randomized clinical trial evaluating the early administration of plasma 
compared to the standard of care. Over the past year, we have worked on analyzing specimens 
and data, ensuring regulatory compliance, and communicating with all study team personnel at 
Denver Health and the University of Colorado Anschutz Medical Campus. No patient enrollment 
after March 2017. We submitted and received approval for our annual continuing review and 
published and presented several papers.  
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1. INTRODUCTION:

This report includes April 1st, 2018 – March 31st, 2019.

Bleeding is the most preventable cause of death in trauma patients. Coagulopathy has 
been documented in up to one third of trauma patients upon arrival to the emergency 
department. The mechanism of trauma induced coagulopathy (TIC) has yet to be 
elucidated. Presumptive early administration of plasma has been suggested to improve 
outcomes in observational studies, but no randomized clinical trial has been conducted to 
date comparing the administration of early plasma to the current standard of care. In this 
research study, trauma patients who meet eligibility criteria, defined as field systolic blood 
pressure (SBP)≤70mmHg or 71-90mmHg with HR≥108bpm, will be randomized to receive 
plasma or intravenous crystalloid, the current standard of care, as the initial resuscitation 
fluid. Our hypothesis is that the administration of plasma early will attenuate TIC, leading to 
improved outcomes. 

2. KEYWORDS:

Trauma; coagulopathy; trauma-induced coagulopathy; plasma; resuscitation

3. OVERALL PROJECT SUMMARY:

A. Sample Processing and Study Procedures

This past year, our study team has continued analyzing study specimens and data. 

B. Patient Enrollment and Sample Procurement

Reporting Quarter: No enrollment.

Reporting Year:  No enrollment.

Table 1: Summary by Quarter, Year, and Total 
Term # of Patients Enrolled # of Samples Collected 
1/1/19 – 3/31/19 0 0 
10/1/18 – 12/31/18 0 0 
8/1/18 – 9/30/18 0 0 
4/1/18 – 6/30/2018 0 0 
Total for Reporting Year 0 0 
Total Since Study Start 144 16821 

During this reporting year, we analyzed an additional 120 patient samples by liquid 
chromatography tandem mass spectrometry. Some of these samples have been run in 
duplicated to determine analytical coefficients of variance. 



4 

C. Unanticipated Problems and Patient Withdrawals

Reporting Quarter: We did not have any unanticipated problems this quarter.

Reporting Year: We did not have any unanticipated problems this reporting year.

D. Paramedic Training and Continuing Education

Reporting Quarter: No paramedic training was held this reporting quarter.

Reporting Year: No paramedic training was held this reporting quarter.
E. Study Devices and Equipment

We completed the electrical upgrades in the lab: now we have five extra 208V dedicated 
circuits installed. Two -30C Helmer brand freezers are currently connected to these 
208V outlets in the research lab as backup for our ultralow (-80C) freezers. With DoD 
approval we initiated a purchase of one -80C Helmer brand freezer to replace two failed 
freezers.   

F. Problems/Issues

Reporting Year: 

• No reportable issues arose this reporting year

4. KEY RESEARCH ACCOMPLISHMENTS:

A. Regulatory Amendment Submissions, Continuing Reviews, and Protocol
Modifications

We submitted and received approval for our annual continuing review to our local IRB.
Also, we submitted and received approval for a non-essential personnel protocol
amendment.

B. Study Devices and Equipment

Reporting Quarter/Year: 
• All left-over plasma was stored in our own -80 degree freezers and used for various

testing including the efficacy of expired plasma in resuscitation in vitro. Once the units
have expired they were properly discarded.

C. Data Management

• Publication in Lancet summarizing study findings
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D. Other Accomplishments

Reporting Quarter/Year
We have optimized our proteomic methods to ensure maximum proteome coverage
when analyzing plasma samples from the COMBAT study. We have partnered with
Ceres Nanosciences to develop analytical methods that utilize their proprietary nanotrap
technology to enrich for low level proteins, improving proteome coverage when
analyzing samples by our optimized liquid chromatography tandem mass spectrometry
method. We tested a magnetic based particle for proteome enrichment to facilitate
automated sample preparation. It has been found that the magnetic particles exhibit a
unique selectivity when compared to the standard microparticles. Some proteins of
interest are lost in the conversion including integrins. Overall, the magnetic particles
exhibit improved analysis over non-fractionated plasma analysis but we have decided to
move forward with a protocol that utilizes a 96 well plate and a positive pressure
manifold for sample preparation.

Analysis of ten patients’ samples at all time points collected have been performed
using LC-MS/MS data acquisition and a dozen samples using the nanotrap method.
This dataset of 120 samples is being processed and will be used to inform analysis of
the next batch of 400 samples which are being run in the coming month. We have
been using these datasets to develop and evaluate data analysis pipelines for time-
course analysis for longitudinal proteome and metabolite data.

• Several journal articles were published (see Section 6).

• CONCLUSION:
Publication in Lancet summarizing study findings 

5. PUBLICATIONS, ABSTRACTS, AND PRESENTATIONS:

See attachment.

6. INVENTIONS, PATENTS AND LICENSES: Nothing to report.

7. REPORTABLE OUTCOMES:

Reporting Year:
• Publication in Lancet summarizing study findings

• We continue to learn valuable information from our various proteomics and
metabolomics tests.

8. OTHER ACHIEVEMENTS: Nothing to report

9. REFERENCES: Not applicable

10. APPENDICES: See attached
a. Feedback letters from the IRB

i. Continuing Review (CRV-006-1) 03.14.2019
ii. Amendment (PAM 022-1) 03.14.2019
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