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Fig 2. Nasciento B. et al. Crit Care. 2010; 14(1): 202.  
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Fig 4. http://www.redcrossblood.org/learn-about-blood/blood-types 
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Fig 5. Kaplan-Meier Survival Analysis comparing survival across 
different transfusion ratio groups. 

Fig 6. Transfusion requirements across High and Low 
FFP:PRBCs groups 

Fig 7. Mortality risks for 6hr High and Low transfusion 
ratios over the first 24hrs post injury. 

Fig 8. Decreasing incidence of massive transfusion over time 
with increasing injury severity  
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Fig 10.  Dose dependent relationship between plasma 
transfusion and organ failure and acute respiratory 
distress syndrome. 

Fig 9. Comparing the proportion of component transfusion in 
the first 6 hours relative to 24 hours in early and recent time 
periods. 
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= Actual mortality at this current interim        Total calculated sample size (    )(expected rate of survival) 1.96
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Harmonization Protocol for Prehospital Use of Plasma for Traumatic Hemorrhage Clinical Studies 

Date: 22 October 2013 

Point of Contact and Principal Investigator for Harmonization Protocol: Anthony E. Pusateri, PhD 

1. Introduction 

This harmonization protocol describes two phases for harmonizing three clinical studies that examine the prehospital 
use of plasma for traumatic hemorrhage.  The primary harmonization plan is effective immediately and harmonizes the 
key study components that are critical to the primary unifying hypotheses and to the preplanned meta-analysis related 
to those primary unifying hypotheses.  The secondary harmonization plan will be developed later, and will address 
secondary hypotheses and exploratory analyses.  In this document, the primary harmonization will be described in 
detail.  The approach and components related the secondary harmonization plan will be identified but will not be 
discussed in detail. 

Currently, there is great interest in the potential use of plasma as the initial resuscitation fluid for traumatic 
hemorrhage.  Traditionally, initial resuscitation has included fluids such as crystalloids.  Plasma has been used as part of 
transfusion during the in-hospital phase of care.  Recent evidence suggests both that earlier transfusion and that a 
higher ratio of transfused plasma with respect to red cells improve outcomes.  These findings suggest that earlier use of 
plasma may be beneficial in trauma patients; however, there are little clinical data on the use of plasma in the pre-
hospital environment.  The question of the utility of plasma in the prehospital environment is especially significant in 
combat casualty care because of the challenges of the battlefield that may result in unpredictable and often prolonged 
evacuation times.  Therefore, the US DoD has sponsored three clinical trials to study the potential beneficial or negative 
effects of plasma in the prehospital setting.   

The approach taken in the overarching research program was to fund three separate studies, as opposed to funding a 
single very large study for licensure.  This approach was taken because of the limited information available on the 
prehospital use of plasma.  The approach was designed to provide information on prehospital plasma use under the 
different conditions and approaches provided by three separate studies.  To obtain the maximum amount of 
information possible, the three clinical studies will be harmonized to provide the most effective possible meta-analysis 
addressing the most important outcomes.  Harmonization is not meant to significantly alter the objectives or success of 
any individual study.  An additional reason for harmonization is to facilitate an interface with the NHLBI-DoD Trans-
agency Consortium on Coagulopathy in Trauma (TACTIC).  

2. Purpose of this document 

This document is a Harmonization Protocol.  It identifies the specific points of harmonization among the three separate 
clinical studies.  This document also identifies the unifying hypotheses, approach to data integration, and the meta-
analysis plan, as well as relevant coordination procedures.  Specific details about clinical protocol procedures are 
included within each separate study protocol (Appendices 1-3).  This harmonization protocol does not replace or negate 
any planned analyses described for each individual site, nor does it detract from the unique characteristics of each 
study.  This document describes procedures and analyses that will bring together the three studies with the purpose of 
capitalizing on the increased statistical power made possible by combining selected, harmonized data and by conducting 
meta-analyses according to a pre-planned, statistically valid approach. 
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3. This document brings together three separate clinical studies. 

a. Study Title: Control Of Major Bleeding After Trauma (COMBAT): A prospective, randomized 
Comparison of fresh frozen plasma versus standard crystalloid intravenous fluid as initial resuscitation 
fluid 
Principal Investigator: Ernest E. Moore, M.D., Denver Health Medical Center, Denver, CO  
 
b. Study Title: Prehospital Air Medical Plasma (PAMPer) Phase III Multicenter, Prospective, Randomized, Open-label, 
Interventional Trial 
Principle Investigator: Jason L. Sperry MD, MPH, University of Pittsburgh Medical Center, Pittsburgh, PA  
 
c. Study Title: Pre-Hospital Use of Plasma for Traumatic Hemorrhage – (PUPTH_Study) 
Principle Investigator: Bruce D. Spiess, MD, Virginia Commonwealth University Medical School, Richmond, VA 
 
The scientific and clinical backgrounds and rationales for each study are thoroughly reviewed in the individual clinical 
protocols (Appendices 1-3). 

4. Unifying Hypotheses 

The following hypotheses will be addressed by the combined study harmonization plan and meta-analysis. 

Primary Outcome 

1. Prehospital administration of 2 units of plasma will reduce mortality at 30 days after ED arrival 

Secondary Outcomes 

2. Prehospital administration of 2 units of plasma will reduce mortality 

a. Prehospital administration of 2 units of plasma will reduce mortality at time of emergency department (ED) arrival 

b. Prehospital administration of 2 units of plasma will reduce mortality at 24 hours after ED arrival 

3. Prehospital administration of 2 units of plasma will reduce 24 hour transfusion requirements4. Prehospital 
administration of 2 units of plasma will improve standard coagulation parameters at the time of ED arrival 

5. Prehospital administration of 2 units of plasma will improve clot viscoelastic properties (thromboelastograph (TEG) 
parameters) at the time of ED arrival 

6. Prehospital administration of 2 units of plasma will improve hemodynamic parameters (systolic blood pressure (SBP) 
and heart rate (HR)) at the time of ED arrival 

7. Prehospital administration of 2 units of plasma will improve cellular hematologic parameters (hematocrit, red cells, 
platelet count) at the time of ED arrival 

8. Prehospital administration of 2 units of plasma will improve metabolic status (lactate, blood gases, pH, base deficit) at 
the time of ED arrival 

9. Prehospital administration of 2 units of plasma will improve International Society on Thrombosis and Haemostasis 
Disseminated Intravascular Coagulation Score (ISTH DIC Score) at the time of ED arrival and at 24 hours after ED arrival 
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5. Clinical Protocol Harmonization Approach 

This protocol harmonization will be conducted in two stages, Primary Harmonization and Secondary Harmonization.  
Primary Harmonization will be accomplished prior to the start of patient enrollment with the purpose to support the 
unifying hypotheses stated in this document.  This will include such key aspects as experimental treatments and 
inclusion/exclusion criteria, among others.  Secondary harmonization will be accomplished later and will include specific 
assay methodology and other aspects of the study.  The approach to harmonization will be to attain agreement among 
site principal investigators and then to obtain local IRB, USAMRMC Human Use Review Office, Secretary of the Army, 
and FDA approval for any required protocol modifications.  Ideally, all changes that require FDA and/or Secretary of the 
Army approval will be accomplished as part of primary harmonization.  It is hoped that items harmonized during 
secondary harmonization will require only IRB notification or, at most, IRB concurrence for approval. 

Primary harmonization will include the following aspects of each clinical study: 

1. Experimental Treatment Groups 

2. Inclusion and Exclusion Criteria 

3. Timing of blood samples and identification of key parameters and assays  

4. Adverse events 

5. Methods to account for patient transport time 

6. Enabling language and permissions for secondary harmonization.  

Secondary Harmonization will include the following aspects of each clinical study: 

1. Assay procedures and reagents 

2. Blood sampling and handling procedures 

3. Sample processing and storage procedures 

4. Timing and number of blood samples (additional harmonization beyond that stated for primary harmonization)  

5. Consolidation of procedures and laboratories to run assays 

1. Experimental Treatment Groups 

Across the three individual studies (Combined Study), the experimental treatment groups will be: 

Control: Prehospital standard of care crystalloid resuscitation or fluid infusion 

Treatment: Prehospital administration of 2 units of plasma 

The individual study sites differ somewhat with respect to the specific plasma component and preparation procedures 
to be used (Table 1).  These are dictated by local blood bank policy and it will not be possible to change these 
parameters.  However, we believe that the procedures to be used for each individual study are similar enough to enable 
the overarching analyses described in the preplanned meta-analysis section.  The volume of blood products 
administered will be recorded in units or volume.  Randomization will be accomplished as described in each individual 
site protocol (Appendices1-3). 
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Table 1. Treatment Groups at Individual Sites 

Parameter Colorado (COMBAT) Pittsburgh (PAMPer) Virginia (PUPTH) 

Blood Component Type AB FP24 thawed 
plasma 

Type AB thawed plasma Type A thawed plasma 

Handling Procedures Plasma will be carried 
frozen and will be 
thawed in the 
ambulance using FDA 
approved microwave or 
other approved method 

Thawed plasma (TP) will 
be carried as 
refrigerated thawed 
plasma.  Thawed 
plasma will not be older 
than 5 days (post-thaw), 
and will be rotated 
every 5 days.   

Thawed plasma will be 
carried as refrigerated 
thawed plasma in EMS 
supervisor vehicles. 

How administered Gravity feed with 
manual compression.  
TP will be administered 
by a paramedic or 
higher level care 
provider via a dedicated 
large bore line.  If not 
randomized to TP, then 
standard crystalloid will 
be administered in the 
same manner. A limited 
amount of crystalloid 
may be administered 
prior to TP.  The volume 
administered will be 
documented. 
Crystalloid will not be 
warmed in field.   

Gravity feed with 
manual compression.  
TP will be administered 
by a paramedic or 
higher level care 
provider via a dedicated 
large bore line.  If not 
randomized to TP, then 
standard crystalloid will 
be administered in the 
same manner. A limited 
amount of crystalloid 
may be administered 
prior to TP.  The volume 
or units administered 
will be documented. 
Plasma and crystalloid 
will not be warmed in 
field.   

Gravity feed with 
manual compression.  
TP will be administered 
by EMS supervisor via a 
dedicated large bore 
line.  If not randomized 
to TP, then standard NS 
resuscitation will be 
administered in the 
same manner  A limited 
amount of crystalloid 
may be administered 
prior to TP.  The volume 
administered will be 
documented. Plasma 
and crystalloid will not 
be warmed in field.   

Procedure Patients randomized to 
the plasma group will 
receive 2 units of 
plasma before 
crystalloids.  If the 
plasma is not ready and 
a patient needs fluids, 
Normal saline (NS) will 
be administered until 
plasma is ready.  There 

Patients that are 
randomized to the 
plasma group will 
receive 2 units of 
plasma prior to 
administration of any 
other fluids or blood 
components.  .  The 
volume or units of 
crystalloid administered 

Patients randomized to 
the plasma group will 
receive 2 units of 
plasma before 
crystalloids.  If the 
plasma is not ready and 
a patient needs fluids, 
NS will be administered 
until plasma is ready.  
There is no limit to 
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is no limit to crystalloid 
volume.  The volume of 
crystalloid administered 
and when it is 
administered (before or 
after plasma) will be 
documented for all 
patients in both 
treatment groups. 

and when it is 
administered (before or 
after plasma) will be 
documented for all. 
patients in both 
treatment groups.  The 
volume or units and 
timing of red cell 
administration will also 
be documented. 

crystalloid volume.  The 
volume of crystalloid 
administered and when 
it is administered 
(before or after plasma) 
will be documented for 
all patients in both 
treatment groups. 

Control Group Normal saline will be 
used for resuscitation.  
There will be no limit to 
total NS administered. 
The volume of 
crystalloid administered 
will be documented for 
each patient. 

Crystalloid resuscitation 
will be performed using 
(NS or lactated Ringer’s 
solution (LR)) as needed 
(no upper limit).   

Those patients with 
persistent hypotension 
(SBP>90mmHg) with 
completion of the 2 
units of plasma or initial 
crystalloid treatment 
will follow a goal 
directed prehospital 
crystalloid resuscitation 
standard operation 
procedure which 
includes crystalloid 
bolus infusion or 
uncrossmatched blood 
depending on the 
particular air medical 
service for patients who 
remain hypotensive 
after the plasma 
intervention. 

The volume or units and 
timing of both 
crystalloid and red cells 
will be documented. 

Normal saline will be 
used for resuscitation  
The volume of 
crystalloid administered 
will be documented for 
each patient. 

Standard of care Normal saline as 
needed (no upper 

Crystalloid (NS ro LR) as 
needed (no upper 
limit).  Some 

Normal saline as 
needed (no upper 
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limit). participating sites also 
administer packed red 
cells during aero-
medical transport. 

limit). 

 

2. Inclusion and Exclusion Criteria 

Inclusion and exclusion criteria are compatible among the three individual studies.  Inclusion and exclusion criteria are 
phrased differently among the three individual protocols (Appendices 1-3).  There are differences in specific wording and 
details of the inclusion and exclusion criteria as written.  These are summarized in Tables 2 and 3.  For purposes of the 
combined harmonization protocol, simplified inclusion and exclusion criteria have been developed (Tables 4-5).  We 
believe that these simplified inclusion and exclusion criteria reflect the primary features and intent identified in each 
protocol and describe, for the combined protocol, valid criteria that identify the harmonized patient population for 
purposes of the harmonized analysis and interpretation of the combined studies.  Although there may remain slight 
differences in inclusion and exclusion criteria, it is expected that the number of enrolled patients that fall outside of the 
simplified, harmonized criteria will be so small as to not appreciably affect the projected power of the planned analyses 
through exclusion of these patients from the harmonized dataset.  Exclusion would only be required for the primary and 
secondary unified hypotheses.. 

Table 2. Inclusion Criteria For Each Clinical Study 

Criteria COMBAT PAMPer PUPTH 

Type of injury  Acutely injured trauma 
patients in severe, 
presumed hemorrhagic 
shock. 

Blunt or penetrating 
injured patients with 
hemorrhagic shock 

 

Blunt or penetrating 
trauma 

Age Age >/= 18 years Age 18 to 90 years Age>/=18 years 

Gender Either sex Either sex Either sex 

Hemorrhagic Shock 
Status 

Acutely injured, with 
presumed hemorrhagic 
shock from acute blood 
loss defined as SBP<70 
mmHg or SBP 71-90 
mmHg with HR>108 
beats per minute. 

Acutely injured, with 
presumed hemorrhagic 
shock from acute blood 
loss defined as SBP<70 
mmHg or SBP 71-90 
mmHg with HR>108 
beats per minute. 

BP systolic </=70 mmHg 
or BP systolic 70-90 
mmHg with HR >/=108 
BPM 

 

 

 

   Major, ongoing 
hemorrhage, expected 
unstable vital signs 
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consistent with above 

Transport  Air medical transport to 
tertiary definitive care 
trauma center 
participating in the trial 

 

Consent   If lucid, able to consent (if 
feasible LAR/next of kin 
available and provides 
consent (abbreviated)), 
otherwise exception from 
informed consent 

 

Table 3. Exclusion Criteria For Each Clinical Study 

Criteria COMBAT PAMPer PUPTH 

Age Age<18 years Age >90 or <Age 18 
years of age 

Age <18 years 

Not expected to 
survive 

Unsalvageable injuries 
(defined as asystolic or 
CPR prior to 
randomization) 

 Not expected to survive 
transport to VCUMC 

Head or CNS injury Isolated gunshot wound 
to the head (a highly 
lethal injury that is not 
primarily due to blood 
loss) 

Penetrating cranial 
injury 

Penetrating head trauma 

  Traumatic brain injury 
with brain matter 
exposed 

 

  Documented  cervical 
cord injury with motor 
deficit 

 

 

Pregnancy Visibly or verbally 
reported pregnant 
woman 

Known pregnancy Known/obvious 
pregnancy 
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Prisoner Known prisoner Known prisoner Prisoner 

Cardiac activity Unsalvageable injuries 
(defined as asystolic or 
CPR prior to 
randomization) 

Trauma arrest with >5 
minutes of CPR without 
return of vital signs 

Cardiac arrest or CPR prior 
to randomization 

Decline 
participation 

Patient has an opt-out 
bracelet or necklace  

 Wearing an opt out wrist 
band 

 Family member present 
at the scene objects to 
the patient’s 
participation 

 Refusal to participate  

Objections to Blood 
Products 

Known or religious 
objection to blood 
products 

 Wearing medical alert 
jewelry/bracelet, etc. 
found to indicate 
Jehovah’s Witness or 
similar with objections to 
blood transfusions 

IV access  Inability to obtain 
intravenous or 
interosseous access 

Inability to obtain IV 
access to administer TP 

Other  Isolated fall from 
standing injury 
mechanism 

Arrival of EMS supervisor 
at the time ambulance 
transport is underway 

  Isolated drowning or 
hanging victims 

Not English or Spanish-
speaking 

  Isolated burns > 
estimated 20% total 
body surface area 

Communication barrier at 
the time of eliciting 
refusal (non-English or 
non-Spanish speaking) 

  Referral hospital In-
patient admission 

Documented “Do not 
resuscitate” (DNR) order 
found/known 

 

Table 4. Harmonized Inclusion Criteria 

Acutely injured patients with blunt or penetrating trauma in severe hemorrhagic shock  
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Transported by ground or air ambulance 

Presence of electrical activity and/or measureable or palpable blood pressure at time of randomization 

Age>/=18 years 

Shock definition: Acutely injured, with presumed hemorrhagic shock from acute blood loss defined as 
SBP</=70 mmHg or with SBP 71-90 mmHg and HR>/=108 beats per minute  

Either sex 

Volume or units of crystalloid administered prior to randomization can be documented 

 

Table 5. Harmonized Exclusion Criteria 

Age <18 years 

Inability to obtain intravenous or interosseous access 

Penetrating cranial injury. 

Traumatic brain injury with brain matter exposed. 

Visibly or verbally reported pregnant woman 

Cardiac arrest or CPR prior to randomization 

Known prisoner 

Unsalvageable injuries 

Known religious objection to blood products 

Patient has an opt-out bracelet, necklace or wallet card 

Patient (if lucid) or family member at scene declines participation in the study 

 

3. Timing of blood samples and identification of key parameters and assays 

Timing of collection of data for key parameters that support the unifying hypotheses will be standardized across studies 
to the following times: 1) Emergency Department arrival (within 1 hour of arrival and prior to in-hospital transfusion of 
fluid administration; 2) 24 hours after ED arrival; and 3) 28-30 days after ED arrival.  This represents the minimum that 
will be performed.  Data will also be collected at other time points as described in each individual site protocol. 
Additional assays are included as specified in each site specific protocol (Appendices 1-3). 

The clinical data both at presentation and throughout hospitalization will be obtained and recorded in individual 
databases established at each study site (Table 6).  Clinical data entered will include a summary of injuries on admission, 
illness during the index admission, medical history, medications, and infectious and non-infectious complications, as well 
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as time and cause of death. Patient data entry will end with the index hospital stay. Outpatient information will not be 
included.  A combined data base will be established for the combined study that will minimize need for manual data 
entry.  This will be established and validated prior to the first interim data analysis. The ClinPortal web-based data 
collection tool at Washington University in Saint Louis will be used to compile and integrate data from each clinical study 
site. 

Table 6. Key data collection will include the following 

Parameter Time 

ED 
Arrival 

24 Hr 30 d 

Mortality (Documented by telephone contact if discharged before 30 days) x x x 

24 Hour Blood Transfusion Requirements (total and by blood component)  x  

Standard coagulation assays: prothrombin time (PT), international 
normalization ratio (INR), and fibrinogen concentration (Clauss Method) 

x x  

Thromboelastography (TEG): Tissue factor activated rapid TEG (r-TEG) will be 
used. Parameters will include activated clotting time (ACT, seconds), angle 
(alpha, degrees), coagulation time (K, seconds), maximum amplitude (MA, 
mm), clot strength (G, dynes/cm2), and estimated percent lysis (EPL, %).  

x x  

D-dimer x x  

Multiple Organ Failure (Using standard MOF checklist/criteria (TBD))  x x 

Nosocomial Infection (number of events, organism and antibiotic sensitivity)  x x 

Acute Lung Injury (Using standard ALI checklist/criteria (Appendix 5 TBD)  x x 

Transfusion Related Acute Lung Injury (Using standard TRALI checklist/criteria 
(Appendix 6 TBD) 

 x x 

Resuscitation Fluid Requirements x x x 

Lactate x x  

Arterial Blood Gases x x  

Platelet Count x x  

Hematocrit x x  

Red Blood Cell Count x x  

Hemodynamic Parameters (SBP and HR) x   
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Transport Time x   

Time from 911 call (estimate of time of injury) to ED arrival x   

Injury Severity Score (Calculated within 14 days of entry into study)    

 

Timing of data and sample collection for each study and for the harmonized approach is depicted in Figure 1. 

Scene ED 2h 4h 6h 8h 12h 24h 72h 5d 7d 30d

Colorado Study

Pittsburgh Study

Virginia Study

Primary Harmonization Time Points for Primary and Secondary Outcomes 

(Mortality Only)

 

4. Adverse Events 

Adverse events will be reported according to the reporting procedures established for each individual study, as 
described within each protocol (Appendices 1-3) 

5. Methods to account for patient transport time 

Time of injury will be estimated based on the time of the initial 911 call.  Transport time will be calculated as the time 
from EMS arrival on scene to time of arrival at the ED 

Figure 1. Timing of blood samples (black arrows) and data collection times for each study and for the combined 
harmonized study.  Harmonization time points (red arrows) indicate the time points that will be harmonized across the 
three studies.  These are the time points that support the unifying hypotheses and primary and secondary outcomes 
identified in the harmonization protocol. 

6. Enabling language and permissions for secondary harmonization.  
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Each site protocol will include language that will provide permission to: archive samples, share samples with other 
laboratories, perform additional assays on samples, store data, transfer and share data, and perform future data 
analyses beyond the scope of the specific approved study and specifically delineated procedures.  In addition, a 
maximum blood volume approval will be sought for each individual site protocol to facilitate planning for any future 
additional blood samples that may be included.  For additional blood samples, or for any other change related to 
secondary harmonization or other reason, appropriate approvals will be sought.  It is anticipated that each of the three 
studies will be included as the DoD component of the NHLBI/DoD Trans-Agency Research Consortium for Trauma-
Induced Coagulopathy (TACTIC) grant program.  This program will likely require the collection of samples for analysis of 
genetically-related parameters.  Therefore, permissions will be specifically sought for collection of these types of 
samples.  These may include additional consent procedures.  

Secondary Harmonization will include the following aspects of each clinical study: 

1. Selected assay procedures and reagents 

2. Blood sampling and handling procedures 

3. Timing of interim reviews 

4. Sample processing and storage procedures 

5. Timing and number of blood samples (additional harmonization beyond that stated for primary harmonization)  

6. Consolidation of procedures and laboratories to run selected assays 

Details for secondary harmonization will be determined later. 

7. Coordinating Procedures  

Communication plan.  Coordination of the three separate studies will be facilitated by monthly conference calls, periodic 
site visits by USAMRMC personnel, and twice yearly in-person meetings.  In addition, procedures will be established to 
report progress and for transfer data.  Additional communications will be established as needed to address specific 
topics.  Study sites will share full protocols, manuals of operations, and specific details of assays and other procedures as 
needed to facilitate coordination of studies.  In cases where it is determined that assays or other procedures will be 
standardized among the three study sites, detailed procedures will be exchanged, technicians will be cross-trained, and 
assays (or other procedures) will be validated at each individual site. 

Data consolidation plan.  A specific, detailed data consolidation plan will be developed well in advance of the first 
interim data analysis that is planned for each study site.  The time of the first interim analysis will also be the time of the 
first full test of the consolidated data set and all associated data transfer procedures. 

Study monitoring will be conducted in accordance with USAMRMC standard procedures for monitoring human use 
protocols.  This will include periodic site visits by study monitors, periodic progress reports, and other communications. 

Data Safety Monitoring Board (DSMB) Procedures.  Each individual study site will be responsible for its DSMB.  Reporting 
will be in accordance with FDA and USAMRMC requirements.  

Local protocol approvals will be the responsibility of each individual study site.  All study sites will share lessons-learned 
with the overall team. 
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Investigational New Drug (IND) applications will be the responsibility of each individual study site.  All study sites will 
share lessons-learned with the overall team. 

Community consultation procedures will be the responsibility of each individual study site.  All study sites will share 
lessons-learned with the overall team. 

Secretary of the  Army Approval.  Each individual site protocol will require approval from the Office of the Secretary of 
the Army.  The approvals will be facilitated by the USAMRMC Human Research Protections Office.  Each individual site 
protocol will be submitted along with the Combined Study Harmonization Protocol to demonstrate that the studies are 
part of a coordinated program and to facilitate approval. 

8. Data Meta-Analysis Plan 

Unifying Hypotheses 

The following hypotheses will be addressed by the combined study harmonization plan and meta-analysis. 

It is expected that all patients enrolled in the COMBAT and PUPTH studies  will be included in the meta-analyses that 
address the primary and secondary unifying hypotheses.  The PAMPer Study includes five enrolling sites. Two of these 
sites will have a slightly different prehospital treatment.  Procedures at these two sites include the possibility of initiating 
transfusion of packed red blood cells enroute, prior to ED arrival.  It is anticipated that for some parameters, this will 
require sub-analysis.  For the purpose of addressing the primary and secondary outcomes,  these sites will be excluded.  
Overall sample size projections, with and without PAMPer sites allowing prehospital packed red blood cells, are shown 
in Table 7. 

Primary Outcome 

1. Prehospital administration of 2 units of plasma will reduce mortality at 30 days after ED arrival 

Secondary Outcomes 

2.  Prehospital administration of 2 units of plasma will reduce mortality at time of emergency department (ED) arrival 

3. Prehospital administration of 2 units of plasma will reduce mortality at 24 hours after ED arrival 

4. Prehospital administration of 2 units of plasma will reduce 24 hour transfusion requirements 

5. Prehospital administration of 2 units of plasma will improve standard coagulation parameters at the time of ED arrival 

6. Prehospital administration of 2 units of plasma will improve clot viscoelastic properties (thromboelastograph (TEG) 
parameters) at the time of ED arrival 

7. Prehospital administration of 2 units of plasma will improve hemodynamic parameters (systolic blood pressure (SBP) 
and heart rate (HR)) at the time of ED arrival 

8. Prehospital administration of 2 units of plasma will improve cellular hematologic parameters (hematocrit, red cells, 
platelet count) at the time of ED arrival 

9. Prehospital administration of 2 units of plasma will improve metabolic status (lactate, blood gases, pH, base deficit) at 
the time of ED arrival 
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10. Prehospital administration of 2 units of plasma will improve International Society on Thrombosis and Haemostasis 
Disseminated Intravascular Coagulation Score (ISTH DIC Score) at the time of ED arrival and at 24 hours after ED arrival 

Table 7. Sample Size Projections 

Site Total Sample Size Sample Size Excluding Sites That 
Transfuse Red Cells Enroute 

Colorado 150 150 

Pittsburgh 545 375 

Virginia 270 270 

Total 965 795 

Meta-analysis objectives: 

Table 8 shows the various planned primary (P), secondary (S), and exploratory (E) outcome measures across the three 
studies. Analysis of ED arrival and 24 hour mortality will provide a more fine-grained look at the mortality and may 
provide insights into trends in other variables (time dependency, survivor bias, etc.).  In addition, analyses will be 
performed to support each of the secondary hypotheses (hypotheses 2-10) described above. 

Table 8. Pre-planned Primary and Secondary Outcome Measures 

Outcome PAMPer COMBAT PUPTH 
30/28 Day Mortality P P S6 
Multiple Organ Failure S1 S1 S6 
Post Admission Coagulopathy S3 S2 S3 
Clot Strength S3 S3 S3 
Acidosis/Shock S4 S4 
24 Hour Mortality E1 
Blood Product Use S1, S2 E5 S5 
Nocosomial Infection S1 S6 
Lung Injury S1 E3 
TRALI S1 
1st 24hr Vasopressor Support S2   
Inflammation S4 
Ventilator (Free) Days E3 S6 

Statistical Analysis Plan 

For all primary and secondary endpoints the null hypothesis that Plasma=Standard of Care (SOC) will be tested against 
the alternative hypothesis that Plasma<SOC (Plasma>SOC for Clot Strength) using the appropriate independent sample 
test at a significance cutoff of 0.05. For normally distributed continuous variables, or those which can be log transformed 
to normality (e.g. transfusion requirement), a t-test will be used.  For non-normally distributed continuous variables the 
Mann-Whjtney U test will be used.  Binary endpoints (e.g. 30 day mortality) will be tested using the Fisher Exact Test.  
For all secondary endpoints and exploratory subgroup analysis, the significance cutoff will be Bonferroni corrected. If 
warranted by highly correlated endpoints which are individually significant but do not meet Bonferroni corrected 
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significance cutoffs, exploratory Westfall-Young Bootstrap (sampled permutation) minP based p-values and step-down 
null hypothesis rejection decisions will also be presented.   

Size and power of pooled data analysis: 

Individual participant data (IPD) from the three studies will be pooled for meta-analysis using a one-step approach.  
Potential study specific clustering effects will be accounted for by adding study membership as a random effects 
covariate. This constitutes a two level grouped design which will allow covariate analysis and adjustment at the patient 
and study levels. Any study terminated at or after the first interim analysis, but before planned completion due to 
adverse events will be included in the meta-analysis. 

Figures 2 provides the power estimates for a range of potential pooled sample sizes for 30 day survival.  An estimated 
control mortality of 22% from the PAMPer study was chosen over the slightly less conservative 26% estimate from the 
COMBAT study.  The combined study power curves represent a best case scenario which assumes a negligible effect 
from covariates and an interclass correlation (ICC) of 0.  We expect a low ICC based on our high degree of harmonization 
and demonstrated equivalency of primary treatments.  Adjusting for covariates at the patient and study levels will 
reduce their negative impact on grouped power.  The unequal number of patients expected across the three studies will, 
with a non-0 ICC, work to slightly decrease expected power.   

 

   

 

 

 

 

 

Subgroup analysis: 

Figure 2.  Power (a) and detectable effect size (b) as a function of sample size for 30 day mortality.  The 
curved black line in each plot represents a 30 day control mortality estimate of 22% (PAMPer study).  
Vertical lines represent the expected number of total patients for the PAMPer (red), COMBAT (blue), 
and PUPTH (green) studies.  Patient estimates for the PAMPer study exclude sites which allow 
administration of prehospital packed red blood cells and are taken before the 1.75 multiplication 
adjustment for grouped design. The black vertical line gives the pooled sum of these patient values. The 
intersection of the curved and vertical black lines represents the upper limit of meta-analysis power (a) 
and effect size (b). Power calculations use a two tailed test of proportions differences.   

a   b   
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Table 9 shows planned subgroup analyses for the three studies. Trauma type (blunt vs. penetrating), head injury, and 
shock are shared across two of the three studies and will be conducted for the primary and secondary meta-analysis 
outcomes. Additionally, any subgroup analysis which shows treatment effects in an individual study will be repeated in 
the meta-analysis if permitted by collected data. Where differing metrics are planned for a single subgroup (e.g. 
lactate/BE vs. systolic blood pressure + heart rate for shock), the metric used for meta-analysis will be that which is 
present in, and most directly comparable across, the three studies.  

Table 9. Pre-planned Subgroup Analysis 

Subgroup PAMPer COMBAT PUPTH 
Blunt vs. Penetrating Trauma yes yes 
Brain Injury/TBI yes yes 
Shock/hypoperfusion yes yes 
24hr Transfusion Req. yes yes 
Scene vs. Hospital Referral yes 
Number of Surgeries   yes 
Vit. K Antagonist Medication yes 
PRBC Req. yes yes 
Antiplatelet Medication yes 
Transport Time yes 
Injury Severity yes 

 

Covariate adjustment and missing data etc: 

Table 10 shows the planned covariate adjustments for the three studies. A similar approach will be taken as for 
subgroup analysis, using multiple regression to adjust for covariates which are planned in at least 2/3 studies or those 
which show significant treatment significant group imbalance in at least one study. For this analysis, a single SBP/HR 
shock metric will be used.  

Table 10. Pre-planned Covariate Adjustment 

  Covariate PAMPer COMBAT PUPTH 
Demographic Age yes yes 
  Gender yes yes 
    
Injury Severity Score yes yes 
  Blunt vs. Penetrating  yes yes 
  Brain: TBI/GCS yes yes 
    
Shock Field SBP yes 
  Field HR yes 
  Field Hemocrit yes 
  Lactate+BE yes 
    
Coagulation INR yes 
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Blood Blood Transfusion Units yes yes 
  Pre-Hospital Crystalloid yes 
    
Other Site yes 
  Transport Times yes 

 

As mentioned above, we plan to account for major study cite differences by treating study membership as a random 
effects covariate.  In addition, we will assess study site heterogeneity of all potential covariates from table 10 including 
pre-hospital crystalloid volume.  While not conclusive, this analysis in conjunction with planned covariate analysis may 
suggest predominant causes for any study cite treatment differences.   

For the primary and secondary meta-analysis outcomes, missing data is expected to be very rare and will be imputed 
using multiple imputation. One potential issue related to missing data is that of the effect of early mortality on additive 
metrics such as total 24 hour blood product use. While not a longitudinal variable as such, 24 hour blood product use is 
likely to be correlated with time of early death. We will treat blood product use between death and 24hours as “non-
ignorable missing data with known mechanism” and use a maximum likelihood modeling approach to impute the 
“missing” portion.  

Intent to treat analysis: primary and secondary outcome data will be collected in all patients regardless of treatment 
received.  An “intent-to-treat” approach will be used for all primary/secondary outcome analyses, i.e., we will compare 
the outcomes of the two groups according to the group assignment at time of randomization, regardless of what 
treatment participants actually received.  In addition to the “intent to treat” approach, the harmonized combined data 
will also support exploratory analyses, which may incorporate analysis based on the treatment received including red 
blood cell transfusion. 

9. Annexes  

a. Each site protocol 

c. Timeline of harmonized protocol events (TBD) 

d. Combined dataset format (TBD) 

e. Coordination plan with TACTIC (TBD) 
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Clinical Protocol Appendix 9 

PAMPer Roles and Responsibilities at UPMC January 2013 

e Research Assistants, 
Clinical Research 

Coordinators:
Verify eligibility 

assessment; collect blood 
for TEG analysis, etc., 

attempt to contact familiy
if not present; collect data; 

review AEs , SAE's
Monitor  randomization 

and age of plasma in 

Prehospital personnel: 
Eligibility criteria assessment ; 
administer plasma or sham 
bag;  continue resusitative 
efforts; provide clinical care

Emergency Department:
continue resuscitative efforts; 
provide clinical care

Investigators:
Verify eligibility; protocol adherence; 

informed consent process; monitor for AE's 
and SAE's 

Blood Bank:
Provide 

Plasma to 
bases; 
contact 

courier for 
restock and 

 


