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Abstract

Introduction—Recent evidence demonstrated that prehospital plasma in patients at risk of 

hemorrhagic shock was safe for ground transport and resulted in a 28-day survival benefit for air 
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medical transport patients. Whether any beneficial effect of prehospital plasma varies across injury 

mechanism remains unknown.

Methods—We performed a secondary analysis using a harmonized dataset derived from two 

recent prehospital plasma randomized trials. Identical inclusion/exclusion criteria and primary/

secondary outcomes were employed for the trials. Prehospital time, arrival shock parameters and 

24-hour transfusion requirements were compared across plasma and control groups stratified by 

mechanism of injury. Stratified survival analysis and Cox hazard regression were performed to 

determine the independent survival benefits of plasma across blunt and penetrating injury.

Results—Blunt patients had higher injury severity, were older and had a lower GCS. Arrival 

indices of shock and coagulation parameters were similar across blunt and penetrating injury. The 

percentage of patients with a prehospital time less than 20 mins was significantly higher for 

penetrating patients relative to blunt injured patients (28.0% vs 11.6%, p<0.01). Stratified Kaplan-

Meier curves demonstrated a significant separation for blunt injured patients (n=465, p=0.01) with 

no separation demonstrated for penetrating injured patients (n=161, p=0.60) Stratified Cox hazard 

regression verified, after controlling for all important confounders, that prehospital plasma was 

associated with a 32% lower independent hazard for 28 day mortality in blunt injured patients (HR 

0.68, 95% CI 0.47–0.96, p= 0.03) with no independent survival benefit found in penetrating 

patients (HR 1.16, 95%CI 0.4–3.1,p=0.78).

Conclusion—A survival benefit associated with prehospital plasma at 24 hours and 28 days 

exists primarily in blunt injured patients with no benefit shown in penetrating trauma patients. No 

detrimental effects attributable to plasma are demonstrated in penetrating injury. These results 

have important relevance to military and civilian trauma systems.
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Introduction

The management of severe traumatic injury and hemorrhage has significantly evolved over 

the last decade with treatment priorities focusing on prevention of coagulopathy thru 

minimization of crystalloid infusion and early blood component-based resuscitation after 

arrival at definitive care.(1–4) Despite these beneficial changes, the majority of deaths due to 

hemorrhage continue to occur in the first hours after arrival, highlighting the importance of 

potentially beneficial resuscitation strategies during the early phase of care, as close to the 

time of injury as feasible.(5, 6)

Early blood transfusion during the prehospital phase of care has previously been 

demonstrated to be associated with a survival benefit in both military and civilian settings.

(7–9) Most recently, results from two recent prehospital clinical trials demonstrated the 

safety of early prehospital plasma for ground transport and a significant survival benefit of 

those transported via air medical transport.(10, 11) Understanding those injured cohorts who 

benefit most from such prehospital interventions is of utmost importance allowing these 

early blood product resources to be provided to the most appropriate population. Patients 

significantly injured via blunt or penetrating mechanisms are both at risk of hemorrhage and 
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poor outcome but their demographics, injury characteristics, management strategies and 

response to injury vary.(12–16)

Whether the beneficial effect of prehospital plasma varies across blunt and penetrating injury 

mechanisms remains unknown. Our overall objective was to characterize prehospital plasma 

outcomes across mechanism of injury using harmonized data obtained from these two 

recently completed prehospital plasma clinical trials. We hypothesized that the safety and 

beneficial effects of prehospital plasma would be consistent across blunt and penetrating 

mechanism of injury.

Methods

The current analysis is a predefined secondary analysis using data derived from two recently 

published studies, the Control of Major Bleeding After Trauma (COMBAT) Trial(10) and 

the Prehospital Air Medical Plasma (PAMPer) trial.(11) These trials were purposefully 

harmonized prior to commencement of enrollment to address questions that could not be 

answered by either trial individually. Harmonization was performed allowing experimental 

treatment groups, inclusion/exclusion criteria, adverse events, and methods to account for 

patient transport time to be equivalent across the two trials. Inclusion criteria were 

hypotension (SBP < 90mmHg) and tachycardia (HR >108) or severe hypotension (SBP < 

70mmHg) without the tachycardia requirement at any time period in the prehospital 

environment. Common exclusion criteria included prisoner status, known pregnancy, 

isolated penetrating injury to the head, asystole or cardiopulmonary resuscitation (> 5 mins), 

known objection to blood products or wearing opt-out bracelets. For both trials, plasma was 

administered prior to other resuscitative fluids once the patient met all inclusion and no 

exclusion criteria. The FDA, Office of Research Protections of US Army Medical Research 

and Materiel Command and Institutional Review Board at all participating institutions 

approved exception from informed consent requirements, after consultation with community 

members and after public notification regarding the trial took place.

There were differences in the two prehospital plasma trials. The COMBAT was a single 

center clinical trial. Enrolled patients were transported by ground ambulance directly from 

the scene to a level 1 trauma center. Patients enrolled were administered either two units of 

thawed AB plasma or received ground transport standard care. Standard care was goal-

directed crystalloid resuscitation using 0.9% saline. Randomization and enrollment were 

performed at the level of the ambulance. The PAMPer trial was a multicenter, cluster-

randomized trial involving injured patients who were transported by air medical transport to 

a level 1 trauma center, either directly from the scene or from a referring hospital. Patients 

enrolled in PAMPer received two units of either group AB or group A with a low anti-B 

antibody titer (<1:100) thawed plasma or received standard air medical care. Standard care 

consisted of goal-directed, crystalloid-based resuscitation on the basis of hemodynamic 

status for air transport teams at 14 of the 27 participating air medical bases. Air transport 

teams at the other 13 participating air medical bases also carried 2 units of universal donor 

RBC on all flights. If a patient remained hypotensive after the plasma infusion or had 

obvious bleeding, transfusion of RBCs then proceeded according to the local protocol. 

Randomization was at the level of the air medical base for 1-month time periods.
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The primary outcome for the current secondary analysis was 28-day mortality. Secondary 

outcomes of interest included 24-hour mortality; prehospital transport time; presenting 

indices of shock and coagulopathy, units of in-hospital blood components administered 

within 24-hours. All analyses were carried out in the intention-to-treat randomized patients 

used in both published studies.

We first evaluated the treatment effect of prehospital plasma on 28-day mortality across 

blunt and penetrating mechanism of injury using a generalized estimating equations (GEE) 

model.(17) The plasma and injury mechanism interaction was assessed for statistical 

significance, accounting for intra-trial cluster effects and multiple cofounders.

We then performed Kaplan-Meier survival analysis comparing prehospital plasma patients 

versus standard care patients overall and across blunt and penetrating mechanisms of injury 

for both 24-hour and 28-day mortality using log rank comparison.

To verify these unadjusted findings, we then performed a multivariate analysis of survival 

with the use of a Cox proportional-hazard model, to evaluate the treatment effect (plasma vs. 

standard care) with adjustment for stratification factors and other possible confounding 

factors on 24-hour and 28-day survival. The model was generated for the primary outcome 

in patients with blunt injury. All covariates statistically significant on univariate analysis 

(demographics, abbreviated injury severity scores (AIS) and presenting initial vital signs) 

were assessed. In the final model, only covariates with a p-value <0.1 and/or that altered the 

hazard ratio (HR) for the treatment of interested by >5% were utilized to prevent over fitting 

of the model. All regression models passed the proportional-hazards assumption on the basis 

of Schoenfeld residuals.(18) The identical model was utilized for all Cox-regression 

analyses.

For the blood component transfusion comparisons, in order to account for the Poisson 

distribution of units of blood product transfusions within the first 24-hours following arrival, 

groups were compared with a univariate, negative binomial regression which is more 

appropriate than standard non-parametric comparison. These comparisons were performed 

for the harmonized cohort stratified by mechanism of injury as well as by randomized 

(plasma vs. standard care) group when stratified by injury type.

Descriptive statistics characterized the demographics and injuries of the patients and 

outcomes of interest. Categorical variables were presented as frequencies and percentages 

and tested using the Chi-square test. Prehospital transport time was defined as time in 

minutes from arrival on scene to arrival at the emergency department of the trauma center 

(ED). Continuous variables were expressed as means and standard deviations (SDs) or 

medians and interquartile ranges (IQRs) and were tested using the t-test or Mann-Whitney 

test as appropriate. Statistical significance was determined at the P <0.05 level (2-sided). All 

data were analyzed using STATA version 10.0 and SAS, version 9.4 (SAS Institute Inc.).

Results

In this harmonized prehospital plasma study cohort (PAMPer-501 patients, COMBAT-125 

patients; total n=626), patients were severely injured with a median injury severity of 22 
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(IQR 12,34), a mean prehospital systolic blood pressure of 80mmHg (80±31mmHg), a 

median GCS of 6 (IQR 3,15) and an overall mortality of 24.8%. From the primary published 

studies, there was excellent randomization across plasma and standard care arms for both 

studies. Importantly, in the PAMPer study, patients in the standard care arm were more likely 

to receive prehospital packed red blood cells and higher volumes of crystalloid prior to 

arrival, due to the absence of plasma resuscitation capabilities in the standard care arm.

Just under 75% of injuries for the study cohort were due to a blunt mechanism of injury 

(n=465) with the remaining resulting from penetrating injury (n=161). Importantly there 

were ten patients who suffered both blunt and penetrating injuries and these were including 

in the penetrating subgroup. The majority of blunt injuries were secondary to motor vehicle 

collisions while penetrating injuries were almost equally divided across firearm injury and 

stabbings. (Table 1.) There were important differences in the study cohort across those who 

suffered blunt versus penetrating mechanisms of injury. Blunt injured patients were more 

commonly from the PAMPer study while penetrating injury represented the most common 

mechanism for the COMBAT study. Blunt injured patients were older, had higher injury 

severity overall and greater head, chest and extremity abbreviated injury scores. Blunt 

injured patients had a lower arrival systolic blood pressure and lower Glasgow Coma Score 

(GCS). Penetrating patients were more racially diverse and had significantly shorter 

prehospital times.

Upon arrival at the definitive trauma center, patients demonstrated no clinically significant 

differences in presenting hemoglobin or standard coagulation assays. (Table 2.) Blood gas 

comparison demonstrated that blunt injured patients were more likely acidotic and 

thromboelastography (TEG) differences were limited to non-clinically significant lysis at 30 

minutes (LY30) measurements. There were missing laboratory values for a proportion of 

patients however, the missingness did not vary across mechanism of injury.

For the full harmonized study cohort, patients who were randomized to the plasma arm of 

both studies had significantly lower 24-hour (13.5% vs. 20.1%, p=0.028) and 28-day 

mortality rates (20.9% vs. 28.6%, p= 0.026) as compared to those patients randomized to 

standard care prehospital resuscitation. When we compared plasma versus standard care 

arms stratified by mechanism of injury we found statistically significant differences in the 

blunt injury subgroup, without significant differences found in the penetrating group. (Table 

3.) Based upon this, we then tested to determine if the survival benefit of prehospital plasma 

was affected or altered by mechanism of injury. After accounting for intra-trial clustering 

and differences across blunt and penetrating injury, we tested for and found a significant 

interaction between randomization group and mechanism of injury (p<0.001).

We then performed survival analysis with Kaplan-Meier survival analysis for 24-hour and 

28-day mortality to determine when survival differences occurred for each mechanism of 

injury subgroup. (Figure 1.) This analysis revealed a significant and early separation starting 

around 3 hours from randomization that persisted out to 28 days for blunt injured patients. 

(log rank p=0.01) There was no significant separation apparent for those patients with 

penetrating injury. (log rank p=0.59)
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Multivariate analysis of survival with the use of a Cox proportional-hazard model verified 

that after adjusting for all clinically and statistically significant covariates that prehospital 

plasma was independently associated with a survival benefit at 24 hours (HR 0.59, 95%CI 

0.370 – 0.947, p=0.029) and at 28 days (HR 0.68, 95%CI 0.472 – 0.965, p=0.031) in the 

blunt injured subgroup. (Table 4.) When the penetrating subgroup was similarly analyzed, 

no significant association with survival or mortality was found for the plasma variable at 24 

hours (HR 1.16, 95%CI 0.430 – 3.103, p=0.775) or at 28 days (HR 1.16, 95%CI 0.430 – 

3.103, p=0.775).

Finally, we compared 24-hour blood and blood component across randomization groups 

when stratified by mechanism of injury using univariate, negative binomial regression. 

(Table 5.) After taking into account the Poission distribution of blood transfusion, 

prehospital plasma was associated with a 24% reduction in the risk of total blood transfusion 

(incident risk ratio-IRR 0.76) as compared to standard care patients in those who suffered 

blunt injury. Similarly, prehospital plasma was associated with significant risk reductions for 

red blood cell and platelet transfusion in blunt injury. (IRR 0.77, 0.52, respectively) 

Importantly, no significant association between prehospital plasma and blood or component 

transfusion was found in those patients with penetrating injury.

Discussion

Initiating the principles of damage control resuscitation during the prehospital phase of care, 

as close to the time of injury as feasible, has great potential to improve outcomes in those 

patients at high risk of hemorrhage and mortality. Plasma initiated in the prehospital 

environment has been demonstrated to be safe and result in a survival benefit in patients with 

longer prehospital transport times.(10, 11) The current results derived from two a priori 

harmonized clinical trials demonstrate that the survival benefit resulting from prehospital 

plasma is most apparent in those with blunt mechanism of injury. These disparities in 

response to plasma across blunt and penetrating injury are independent of apparent 

differences in injury severity and study cohort characteristics and are disparate from the 

benefits demonstrated for in-hospital plasma.(4) Importantly, plasma was not associated with 

any harm in those with penetrating injury and the penetrating cohort is large due to the 

harmonization of the two studies.

The original trials were not randomized or powered to compare mechanism of injury and the 

response to prehospital plasma. With the given sample of penetrating injury, an effect size of 

HR=0.28 would be required to find a statistically significant difference between treatment 

groups in penetrating trauma. Therefore, although the harmonized dataset provides a larger 

number of penetrating injuries to characterize the relationship, the sample size is too small to 

find a statistically significant difference and is underpowered to rule out an effect of 

prehospital plasma in penetrating injury. Assuming a similar range for the hazard ratio for 

28-day survival (0.5–0.7), a sample size of 527–1,988 would be required to be appropriately 

powered.

There were differences in presenting shock severity and early measurements of 

coagulopathy across the blunt and penetrating injury cohorts that are clinically insignificant 
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and unlikely to explain these disparate findings. Overall, mortality across blunt and 

penetrating injury was significantly lower for penetrating patients and occurred within the 

first hours of admission. The current analysis also demonstrated that transfusion 

requirements were significantly lower in those patients who received prehospital plasma as 

compared to standard care in those with blunt injury, without such findings in penetrating 

patients. These results suggest that the risks of death and poor outcome may be different 

across mechanism of injury and the benefits of plasma may vary accordingly. The plasma 

outcome benefits may in part be due to reduced transfusion requirements in those at highest 

risk of mortality.

The current results demonstrate that prehospital plasma was not associated with a beneficial 

survival effect in penetrating as compared to blunt injured patients. However, these results 

are limited to the injured cohorts analyzed in these two randomized trials. The benefits of 

prehospital plasma in penetrating injury may be more apparent in those penetrating patients 

with longer prehospital times and in those with combined injuries, such as the military 

setting.

The current findings are robust, yet blunt injured patients were significantly different relative 

to those with penetrating mechanism. They were older, had more significant injuries 

including traumatic brain injury, had longer prehospital transit times and higher overall 

mortality. However, even when controlling for these factors in the statistical models the 

survival benefit of plasma in blunt injury alone persisted. The benefits of damage control 

resuscitation during the in-hospital phase of care have not previously been shown to vary 

across mechanism of injury. The benefits of plasma, such as the prevention of coagulopathy 

during the in-hospital phase of care, may play less of a role when given in smaller volumes 

and in the prehospital environment. The inflammatory benefits of plasma including 

endothelial cell protection may be most pertinent to multisystem blunt injury rather than 

penetrating mechanism.(19–21) The higher percentage of penetrating trauma in urban 

environments and the attributable shorter transport times may limit the benefit of plasma 

relative to current prehospital resuscitation. The early time course of mortality for patients 

who suffer penetrating injury may not allow the benefits of plasma to be appreciated. There 

may be a survival bias when enrolling penetrating injured patients as those who may benefit 

the most from prehospital plasma may be unable to be enrolled. Alternatively, those with 

penetrating injury have been previously shown to benefit from ‘permissive hypotension’ or 

‘controlled resuscitation’.(22, 23) Any benefit of prehospital plasma resuscitation in patients 

who suffer penetrating injury may oppose the benefits of hypotensive or controlled 

prehospital resuscitation and mitigate any overall outcome benefit. These disparate findings 

of prehospital plasma across blunt and penetrating have significant relevance to both military 

and civilian practice and provides the impetus to determine the underlying mechanisms 

responsible and promote further research to verify those injured cohorts who are most likely 

to benefit from prehospital resuscitation interventions.

Limitations

There are limitations to this secondary analysis. Although the two studies were harmonized 

a priori and derived from two prospective randomized clinical trials, there were important 
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differences in the study cohorts and the protocols followed. Most important was the 

differences in prehospital transport time and mortality risk between the two studies. 

Although we controlled for relevant differences via a robust statistical approach, the 

potential of residual confounding exists. The enrolled number of patients in the two clinical 

trials were different and the results from the current secondary analysis may be primarily 

driven by the clinical trial with the larger enrolled population.(10, 11)

There may be important differences across blunt and penetrating injuries that cannot be 

accounted for that may alter the current findings presented. Although the penetrating cohort 

was derived from combining both studies, the overall cohort may still be to small too 

provide a complete understanding of the relationship of prehospital plasma in penetrating 

patients. Further dividing penetrating injury into stab wounds and missile injuries limited the 

sample size even further. We attempted to determine if there was any interaction with the 

type of penetrating injury (stab vs. firearm) but mortality was too rare of an event for 

adequate modeling. It may be that subgroups of penetrating injury derive benefit from 

prehospital plasma but the current study was unable to demonstrate any association. 

Although all data was collected prospectively, the acuity of these patients upon presentation 

limited the collection of time sensitive data, including but not limited to laboratory tests 

resulting in missingness. Although the missingness did not vary across any of the groups 

that were compared, missing data represents a significant limitation in interpreting the 

laboratory data and TEG data.

Conclusion

In conclusion, the survival benefit associated with prehospital plasma exists primarily in 

blunt injured patients with no appreciable benefit demonstrated in penetrating trauma 

patients for the current harmonized cohort of injured patients. An associated reduced 

transfusion requirement for plasma patients relative to standard care was also found in blunt 

injury alone. No detrimental effects attributable to plasma are demonstrated in penetrating 

injury. These results have important relevance to military and civilian trauma systems. It 

remains unknown if prehospital plasma is beneficial in penetrating patients in different 

prehospital environments such as prolonged field care situations, with specific types of 

penetrating injuries or in those with particular injury severity. Using data derived from two 

civilian randomized prehospital plasma trials, 24 hour and 28-day survival benefit of 

prehospital plasma is principally demonstrated in blunt injured patients only.
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Figure 1. 
Kaplan-Meier Survival Analysis comparing plasma and standard care arms across blunt and 

penetrating mechanism of injury; caption (Unadjusted Kaplan Meier Curves for 28-day (A, 

B) and 24-hour (C, D) survival for those with blunt (A, C) and penetrating injury (B, D) 

comparing prehospital standard of care (control) to plasma with associated log rank testing)
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Table 1.

Injury characteristics for harmonize study cohort patients stratified by blunt and penetrating mechanism of 

injury; caption (Abbreviations- interquartile range, IQR; body mass index, BMI; injury severity score, ISS; 

abbreviated injury score, AIS; Glasgow coma scale, GCS)

Blunt (n= 465) Penetrating (n=161) p-value

Classification of Mechanism of Injury

Motor Vehicle 247 (53.1%)

Motorcycle 85 (18.3%)

Pedestrian/cyclist 44 (9.5%)

Fall 38 (8.2%)

Other 51 (11.0%)

Firearm 77 (47.8%)

Stabbing 69 (41.0%)

Other 15 (9.3%)

Full Cohort, n (%) 465 (74.3%) 161 (25.7%)

     COMBAT 59 (47.2%) 66 (52.8%)

     PAMPer 406 (81.0%) 95 (19.0%)

Age, median (IQR) 45 (28, 61) 35 (26, 49) <0.001

Male, n (%) 326 (70.1%) 141 (87.6%) <0.001

Race, n (%)

        White 418 (89.9%) 108 (68.4%) <0.001

        Black 28 (6.0%) 45 (28.5%)

        Other/Unknown 19 (4.1%) 5 (3.1%)

Hispanic, n (%) 33 (7.5%) 31 (20.5%) <0.001

BMI, mean (SD) 30.2 (11.9) 27.7 (6.8) 0.040

ISS, median (IQR) 24 (17, 34) 14 (6, 25) <0.001

AIS ≥3, n (%)

        Head 203 (43.7%) 15 (9.3%) <0.001

        Face 16 (3.4%) 6 (3.7%) 0.870

        Chest 271 (58.3%) 54 (33.5%) <0.001

        Abdomen 133 (28.6%) 38 (23.6%) 0.220

        Extremities 168 (36.1%) 25 (15.5%) <0.001

        Skin 8 (1.7%) 9 (5.6%) 0.009

Prehospital Interval

Minutes, median (IQR) 39.3 (28.4, 50.2) 30.6 (19.7, 43.7) <0.001

≤20 Minutes, n (%) 54 (11.6%) 45 (28.0%) <0.001

Arrival Vital Signs, median (IQR)

        Heart Rate 107 (89, 124) 105 (91 121) 0.500

        Systolic Blood Pressure 98 (78, 119) 106 (80, 128) 0.034

J Trauma Acute Care Surg. Author manuscript; available in PMC 2021 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Reitz et al. Page 13

Blunt (n= 465) Penetrating (n=161) p-value

        GCS 3 (3, 15) 14 (3, 15) 0.004

Mortality 24hr (%) 18.7% 11.8% <0.001

Mortality 28-day (%) 29.2% 12.4% <0.001
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Table 2.

Arrival laboratory measurements of resuscitation, shock parameters and coagulopathy across mechanism of 

injury; caption (Abbreviations - complete blood count, CBC; hemoglobin, HGB; international normalized 

ratio, INR; prothrombin time, PT; partial pressure of carbon dioxide, pCO2; maximum amplitude, MA; lysis at 

30 minutes, LY30; activated clotting time, ACT)

Median (IQR)

Blunt Penetrating p

465 161

CBC and Coagulation

HGB 11.6 (9.7, 13.3) 11.5 (10.0, 13.5) 0.350

INR 1.3 (1.1, 1.5) 1.3 (1.1, 1.5) 0.580

PT 14.8 (13.25, 17.5) 14.4 (13.3, 16.5) 0.440

Arterial Blood Gas

pH 7.28 (7.20, 7.34) 7.31 (7.25, 7.37) 0.028

Base Excess −8.2 (−11.3, −6.0) −10 (−15.9, −6.0) 0.129

Thromboelastogram

R time 0.8 (0.6, 0.8) 0.8 (0.7, 0.8) 0.720

Kappa 1.7 (1.2, 2.7) 1.8 (1.2, 2.6) 0.840

αAngle 70.4 (62.0, 74.9) 70.2 (63.5, 74.7) 0.880

MA 58.3 (49.7, 64.5) 59.1 (49.6, 63.0) 0.500

LY30 0.3 (0.0, 2.0) 1.2 (0.0, 3.5) 0.006

ACT 113 (105, 136) 121 (105, 128) 0.310
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Table 3.

Twenty-four hour and 28-day mortality in plasma versus standard care stratified by injury mechanism.

Blunt (n = 465) p-value Penetrating (n = 161) p-value

Standard Care Plasma Standard Care Plasma

24-hour 58 (25.8%) 29 (15.2%) 0.010 8 (10.4%) 11 (13.23%) 0.595

28-day 86 (34.1%) 50 (23.5%) 0.012 8 (10.4%) 12 (14.3%) 0.454
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Table 4.

Multivariate Cox-hazard regression model in blunt injured patients for 24-hour and 28-day mortality

HR 95% CI p-value

Blunt 24-hour

 Plasma (vs. standard care) 0.59 0.370 – 0.947 0.029

 Age 1.01 0.999 – 1.023 0.074

 ISS 1.00 0.987 – 1.019 0.751

 Initial GCS 0.77 0.700 – 0.837 <0.001

 PAMPer (vs. COMBAT) 1.29 0.627 – 5.137 0.276

Blunt 28-day

 Plasma (vs. standard care) 0.68 0.472 – 0.965 0.031

 Age 1.02 1.007 – 1.029 0.001

 ISS 1.02 1.001 – 1.029 0.031

 Initial GCS 0.84 0.801 – 0.883 <0.001

 PAMPer (vs. COMBAT) 2.35 0.980 – 5.628 0.055
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Table 5.

Comparison of blood and blood component transfusion across plasma and standard care patients stratified by 

mechanism of injury; caption (unadjusted negative binomial regression evaluating the incidence rate ratio 

(IRR) of transfusion requirements within the first 24-hours)

24 Hour Transfusions
Blunt Penetrating

IRR 95% CI p IRR 95% CI p

Total 0.76 0.59 – 0.98 0.035 0.79 0.44–1.38 0.400

RBC 0.77 0.61 – 0.98 0.033 0.87 0.46 – 1.65 0.671

Plasma 0.88 0.64 – 1.21 0.443 0.74 0.43 – 1.27 0.270

Platelets 0.52 0.30 – 0.91 0.020 0.58 0.24 – 1.34 0.198
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