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Abstract
Background—Trauma patients present with a coagulopathy, termed early trauma induced
coagulopathy (ETIC), which is associated with increased mortality. This study investigated
hemostatic changes responsible for ETIC.

Methods—Case-control study of trauma patients with and without ETIC, defined as prolonged
prothrombin time (PT), was performed from prospective cohort of consecutive trauma patients
who presented to level I trauma center. Univariate and multivariate analyses were performed.

Results—The case control study group (n=91) was 80% male, mean age of 37 years, 17%
penetrating trauma and 7% mortality rate. ETIC patients demonstrated decreased common and
extrinsic pathway factor activities (factors V and VII) and decreased inhibition of the coagulation
cascade (antithrombin and protein C activities) as compared to the matched control non-ETIC
patients. Both cohorts had evidence of increased thrombin and fibrin generation (prothrombin
fragment 1.2 levels, thrombin-antithrombin complexes, soluble fibrin monomer,), increased
fibrinolysis (D-dimer levels) and increased inhibition of fibrinolysis (plasminiogen activator
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inhibitor-1 activity) above normal reference values. ETIC versus non-ETIC patients had increased
mortality and received increased amount of blood products.

Conclusion—ETIC following injury is associated with decreased factor activities without
significant differences in thrombin and fibrin generation suggesting that despite these
perturbations in the coagulation cascade patients displayed a balanced hemostatic response to
injury. The lower factor activities are likely secondary to increased hemodilution and coagulation
factor depletion. Thus, decreasing the amount of crystalloid infused in the early phases following
trauma and administration of coagulation factors may prevent the development.
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INTRODUCTION
In 2006, 179,065 Americans died from injury, up from 148,209 in 2000, and unintentional
injury was the leading cause of death in persons between the ages of 1 and 44 in the US.1,2
Coagulopathy is recognized as a major contributor to trauma related mortality and
historically has been considered a secondary entity.3,4 This secondary coagulopathy is
thought to result from an ongoing cycle of dilution and consumption of coagulation factors,
hypothermia and acidosis.4 Consequently, severely injured patients have been treated
preferentially with damage control measures that focus on preventing hypothermia and
acidosis in order to avert the resulting coagulopathy and concomitant high mortality rate.5

The concept of early trauma induced coagulopathy (ETIC) introduces a new paradigm of
coagulopathy as an early and primary event in trauma patients detected at presentation to the
trauma center. Other studies have proposed alternate terms which include acute traumatic
coagulopathy, early coagulopathy of trauma and acute coagulopathy of trauma-shock.6,7
This early and primary coagulopathy is supported by retrospective trials which
independently identified a prolonged clotting assay upon hospital admission in 10 to 34% of
trauma patients as a predictor of mortality.8 MacLeod et al analyzed a trauma registry
database of 7638 patients investigating prothrombin time (PT), partial thromboplastin time
(PTT), platelet count, age, Injury Severity Score (ISS), presence of head injury, admission
vital signs and base deficit (BD) as predictors of mortality. The study demonstrated that a
prolonged PT independently predicted a 35% increase in the likelihood of mortality and a
substantially greater risk of mortality with a prolonged PTT.9 Other groups have
corroborated these findings using trauma registries.10-12

The pathophysiology of ETIC has not been fully elucidated, but two proposed theories have
emerged. The first hypothesis revolves around tissue factor (TF) mediated activation of
extrinsic coagulation pathway, suppression of anticoagulant systems, and impaired
fibrinolysis resulting in a disseminated intravascular coagulation (DIC) like picture.
Alternatively, the second proposal postulates that shock and thus tissue hypoperfusion leads
to activation of protein C, systemic anticoagulation, and resultant hyperfibrinolysis.

The first theory is supported by indirect evidence that DIC is a predictor of adult respiratory
distress syndrome (ARDS), multiorgan failure (MOF) and death in trauma patients.13 The
diagnosis of DIC is based on published scoring systems (International Society on
Thrombosis and Haemostasis [ISTH] and Japanese Association for Acute Medicine
[JAAM]) incorporating clinical symptoms (presence of bleeding and organ dysfunction) and
laboratory results (elevated fibrinogen degradation products [FDP], low platelet count, low
fibrinogen and prolonged PT).14 Gando et al have postulated that trauma patients have a
fibrinolytic (i.e. hemorrhagic) DIC phenotype in the early stage of trauma that changes to
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DIC with antifibrinolytic (i.e. thrombotic) phenotype within a few days of admission,
accounting for the increased incidence of venous thromboembolism. Supporting data
obtained soon after trauma demonstrated decreased fibrinogen and increased FDP (i.e.
fibrinolytic DIC) correlated with mortality and bleeding, which may result from tissue
hypoxia leading to increased tissue plasminogen activator (tPA) activity. This is followed by
antifibrinolytic DIC (i.e. thrombotic DIC; secondary to plasminiogen activator inhibitor 1
[PAI-1] mediated inhibition of fibrinolysis), associated with systemic inflammatory
response syndrome (SIRS; secondary to neutrophil activation and endothelial damage),
MOF and poor outcome.15

The second theory investigated by Brohi et al suggests that ETIC occurs secondary to
systemic anticoagulation via inhibition of the coagulation cascade (i.e. factors Va and VIIIa)
and diversion of thrombin from fibrin generation by activated protein C (APC). In addition,
Brohi et al hypothesize that ETIC is exacerbated by APC consumption of PAI-1 resulting in
enhanced fibrinolysis. Thus, shock is a primary driver of early coagulopathy resulting in
decreased clearance of thrombin, which binds to thrombomodulin and leads to APC release
and inactivation of activated clotting factors, while the later prothrombotic state results from
depletion of APC.6

Therefore, a congruent understanding of the development of ETIC after injury is required.
This will improve patient outcome by identifying appropriate therapies and preventative
measures. The study's primary objective was to determine the hemostatic changes in patients
with ETIC (i.e. patients with prolonged PT) as compared to those without a prolonged PT at
presentation to level I trauma center. In addition, multivariate analysis was performed to
identify significant predictors of red blood cell (RBC) transfusion, increased hospital length
of stay, and 28 day all cause mortality in this cohort.

MATERIALS AND METHODS
Patients

ETIC Prospective Study—A prospective observational cohort study of all trauma
admissions with trauma team activation at Grady Memorial Hospital (GMH), a level 1
trauma center, was performed from 7/16/2008-5/30/2009. Trauma team activation criteria
were developed from standard criteria published by the American College of Surgeons
Committee on Trauma and published in Resources for Optimal Care of the Injured Patient
manual 2006 edition and modified for GMH use. All patients were treated according to
standard GMH Trauma Protocols in accordance to their injury complex and clinical status as
determined by the treating physicians. Patients were excluded if they were < 18 years of age,
observed < 24 hours, pronounced dead prior to blood sampling, known to be taking an
anticoagulant or had a personal history of coagulopathy.

Case Control Study—From this larger cohort, a case control study was performed.
Patients included in this study were all patients with available frozen plasma samples who
had ETIC (defined as a prolonged PT upon admission) (termed Study Cohort) and age and
gender matched controls without a prolonged PT (termed Control Cohort).

This research proposal was approved by the Emory University Internal Review Board and
the Grady Research Oversight Committee and was granted a waiver of informed consent.
The trial was registered on ClinicalTrials.gov (identifier NCT00744003).
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Data collection
Data collected included demographic data, length of time to arrival, time to initial blood
draw, timing and amount of fluid and blood product administration, vital signs including
Glasgow Coma Scale (GCS), results of standard trauma laboratory tests (hematocrit [Coulter
LH 780, Beckman Coulter, Brea, California], base excess [BE; iSTAT System, Abbott Point
of Care Inc, Princeton, New Jersey], PT [Recombiplastin 2G, Beckman Coulter, Brea,
California], PTT [Synthasil, Beckman Coulter, Brea, California], and fibrinogen [HemosIL
Fibrinogen-C, Beckman Coulter, Brea, California]), injury complex and patient outcome
including hospital length of stay, and 28 day mortality.

Sample analysis
Residual plasma remaining after routine coagulation testing obtained at the time of
admission was frozen within 4 hours of collection for future coagulation testing. Laboratory
assays performed included factor V activity (r2 Diagnostics Inc, South Bend, Indiana), factor
VII activity (r2 Diagnostics Inc, South Bend, Indiana), factor VIII activity (r2 Diagnostics
Inc, South Bend, Indiana), factor XIIIa (Berichrom FXIII, Dade Behring, Marburg,
Germany), protein C activity (Protein C Reagent, Dade Behring, Marburg, Germany),
protein S activity (Protein S Ac, Dade Behring, Marburg, Germany), antithrombin (AT;
Berichrom Antithrombin III, Dade Behring, Marburg, Germany), prothrombin fragment 1.2
(PF1.2; Enzygnost F1.2, Dade Behring, Marburg, Germany), thrombin-antithrombin
complexes (TAT; Enzygnost TAT Micro, Dade Behring, Marburg, Germany), soluble fibrin
monomer (FM; STA Liatest FM, Diagnostica Stago, Parsippany, New Jersey), D-dimer
(STA Liatest D-DI, Diagnostica Stago, Parsippany, New Jersey), and PAI-1 (StachromR
PA1, Diagnostica Stago, Parsippany, New Jersey) (figure 1).

Statistical Methods
All data were entered into an Excel database (Microsoft Corp, Redmond, WA). Data
analyses were performed by SPSS Statistics 17 (SPSS Inc, Chicago, IL). Quantitative
variables were reported as means with standard deviations for normally distributed data. All
group comparisons for quantitative data were done using Student's T-test for means. All
categorical data was summarized using frequencies and all group comparisons were
performed using X2 test and a Fisher's exact test for any comparisons where one group had a
sample size that is less than 5. Correlation analyses were performed using Pearson
correlation with 2-tailed significance. Multivariable analyses were performed using
variables that were significant on univariate analysis. Significant differences were defined as
those <0.05.

RESULTS
ETIC Prospective Study

During the study period, a total of 1,143 trauma team activations occurred at GMH with 808
activations meeting inclusion criteria. 545 trauma team activations were captured during the
study period, of which 383 (70%) were included in the study. Reasons for exclusion
included less than 24 hour admission (26%), non-trauma service admission (1%),
pronounced dead upon arrival (2%), and patients with a personal history of cirrhosis or
history of recent anti-coagulant administration (2%). Of the patients who met inclusion
criteria, 371 had an admission PT (97%), of which 67 (18%) were prolonged (defined as
greater than the normal range), and 354 had an admission PTT (92%), of which 11 (3%)
were prolonged. Two of the eleven patients with elevated PTT had normal PT values.

In the ETIC Prospective Study, the mean age of the included patients was 39 ± 16.4 years
with 74% (n=282) males. Most patients experienced blunt trauma (75%, n=284) with an ISS
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of 9 (interquartile range 5-16). The average time from injury to arrival at GMH was 50
minutes (min) (interquartile range 36-66 min) and time from arrival to blood draw was 8
min (interquartile range 5-13 min); there was no statistical difference in modes of arrival,
time to arrival, or time to blood draw between patients with ETIC and those without ETIC
(data not shown). The overall mortality rate was 7.9%; patients with ETIC had a 2.5 fold
increased risk of 28 day mortality with a mortality rate of 20.2% as compared to 4.7% in
patients without ETIC (p<0.001).

Case Control Study
91 patients were selected for additional coagulation testing. Of these, 38 samples from
patients with prolonged PT (Study Cohort) were paired with age and sex matched controls
with normal PT (Control Cohort). In univariate analysis, Study Cohort patient's compared to
Control Cohort, had more severe injuries, lower EMS diastolic blood pressures, and received
more fluid resuscitation in transit and while in the ECC (table 1). Sixteen patients had
temperature taken either pre-admission, upon admission or prior to blood sampling (average
36.4C, standard deviation 0.7C): only one patient had a temperature less than 35C, who also
had low blood pressure, prolonged PT, low platelet count, and low hematocrit. RBC
transfusion prior to blood sampling for laboratory tests occurred in two patients (both in the
Study Cohort); no patients received plasma, platelets, or cryoprecipitate before plasma
samples for coagulation testing were obtained. The base excess did not significantly differ
significantly between the two groups. The Study Cohort compared to the Control Cohort had
lower, but not statistically significant, survival rates, longer hospital length of stay, and
increased likelihood of blood transfusion (table 1).

Coagulation factor measurements demonstrated decreased activity of factors V and VII in
Study versus Control Cohorts, but factor VIII levels were not significantly different, most
likely attributable to an acute phase response following trauma (table 2). Both Cohorts had
evidence of increased activation of the coagulation system with increased thrombin
generation and fibrin formation as evidenced by increased production of PF1.2, TAT, and
FM. Inhibition of the coagulation cascade was demonstrated by decreased AT and protein C
activity in Study and Control Cohorts but no difference in protein S activity. Both Cohorts
displayed increased fibrinolysis as evident by similar D-dimer levels. Inhibition of
fibrinolysis as measured by PAI-1 activity was not significantly different between the
Cohorts and levels were increased above normal reference values in both Cohorts.

Using data from the Case Control Study, correlations of PT, PTT, and protein C activity
with other coagulation factors and outcome were also performed.16 PT did correlate with D-
dimer levels (p=0.025), factor VII activity (p<0.001), and AT activity (p<0.001), but did not
correlate with BE (p=0.595), PF1.2 (p=0.520), and PAI-1 activity (p=0.521). PTT did
correlate with PT (p<0.001), and PF1.2 levels (p=0.048), but did not correlate with BE
(p=0.596), D-dimer levels (p=0.319), PAI-1 activity (p=0.683), and AT activity (P=0.967).
Protein C activity correlated with PT (p<0.001), D-dimer levels (p=0.011), and PF1.2
(p=0.004), but did not correlate with PAI-1 activity (p=0.787), PTT (p=0.678), and BE
(p=0.789). In addition, protein C activity was not correlated with 28-day mortality
(p=0.132).

Correlations of the presence of head injury with coagulation values were performed. PT,
PTT, and protein C did not correlate with Glasgow Coma Score (PT, p=0.683; PTT,
p=0.791; and protein C, p=0.210), head AIS score (PT, p=0.582; PTT, p=0.641; and protein
C, 0.163), and positive head CT (PT, p=0.824; PTT, p=0.496; and protein C, p=0.062).

Multiple regression analysis was performed on three models: length of hospital stay, RBC
utilization, and mortality (table 3). RBC utilization (R = 0.846), length of hospital stay (R =
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0.665) and mortality (R = 0.577) models showed the positive correlations: ISS, EMS
crystalloid, PT and AT activity were significantly associated with length of hospital stay;
ISS and PT were significantly associated with RBC transfusion; and ISS and PT were
significantly associated with mortality. In addition, using a linear regression model ISS was
significantly correlated with EMS crystalloid administration (p=0.012), but not with
hematocrit (p=0.196), PT (p=0.269), and factor VII (p=0.050).

DISCUSSION
The data support more severe injury, as demonstrated by increased ISS scores and resultant
hypotension, results in increased amounts of crystalloid administered in transit to the
emergency department. This subsequent hemodilution results in a lower hematocrit and
lower factor activities, most importantly factor VII, leading to the prolonged PT which
defines ETIC. The difference in factor VII activity between the two Cohorts is primarily
responsible for the differences in PT. Moreover, the presence versus absence of ETIC was
associated with decreased factor activities without significant impairment in thrombin and
fibrin generation; both cohorts had evidence of increased thrombin and fibrin generation, as
measured by increased PF1.2, TAT and FM levels. In addition, both cohorts demonstrated
evidence of significant fibrinolysis, as verified by elevated D-dimer levels, without an
increase in the antifibrinolytic activity of PAI-1. Activities of anticoagulant pathways, AT
and protein C, were also decreased, likely as a result of depletion and/or dilution..17 Thus, it
appears at the initial hospital admission time point, patients with ETIC have multiple
derangements in the coagulation profiles; however, when evaluating the relationship
between thrombin generation and fibrinolysis appear to have a balanced physiologic
response to trauma.

The data presented here is in contrast to two alternate proposed theories: 1) TF mediated
activation of extrinsic coagulation pathway, suppression of anticoagulant systems, and
impaired fibrinolysis leading to a DIC like picture; and 2) tissue hypoperfusion leading to
activation of protein C and systemic anticoagulation.

Gando et al have postulated that trauma patients have a fibrinolytic (hemorrhagic) DIC
phenotype in the early stage of trauma.15 Supporting data demonstrated early following
trauma decreased fibrinogen and increased FDP correlated with mortality and bleeding
(fibrinolytic DIC), which may result from tissue hypoxia leading to increased tPA activity.
Although the fibrinogen levels are lower in the Study Cohort versus Control Cohort (which
is likely secondary to hemodilution and/or depletion), the D-dimer levels are not statistically
different between Cohorts in the current study. In addition, neither fibrinogen nor D-dimer
levels were significant predictors of RBC transfusion (as a marker for bleeding) or mortality
in multivariate analysis. Gando et al's study included patients with an ISS ≥ 9 (ISS 24± 13 in
survivor group and 32±13 in the nonsurvivor group) while patients in this study had an
average ISS of 12±10.15 Thus, injury severity may result in differences seen in coagulation
factor levels and their correlation with outcome between these studies.

Multiple publications from Brohi et al suggest that ETIC occurs secondary to systemic
anticoagulation via inhibition of the coagulation cascade (factors Va and VIIIa) and
diversion of thrombin from fibrin generation by APC.8 In addition, Brohi et al hypothesize
that ETIC is exacerbated by APC consumption of PAI-1 resulting in enhanced fibrinolysis.
Brohi et al propose shock as a primary driver of early coagulopathy resulting in decreased
clearance of thrombin, which binds thrombomodulin leading to formation of APC resultant
inactivation of activated clotting factors (factor Va and VIIIa) and shunting of the
hemostatic response from fibrin generation.6 In this current study, protein C activity was
decreased in the Control Cohort, in addition, to activity of factor V; however, factor VIII or
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PAI-1 were not decreased as would be expected if APC was the primary perturbation in the
coagulation cascade. Moreover, the Study Cohort despite lower protein C activity had
evidence of thrombin generation and fibrin formation that was not significantly different
from Control Cohort. In addition, decreased activity of protein C would not account for the
prolonged PT that defines ETIC. In multivariate analysis, protein C was not a significant
predictor of increased mortality, hospital length of stay, or increased risk of bleeding as
gauged by RBC transfusion requirements. In addition, BE as a marker tissue hypoperfusion
did not correlate with mortality or bleeding, presence of ETIC, or protein C levels. Thus,
these results differ from Brohi's findings where decreased protein C activity correlated with
base deficit, PAI-1 and mortality.16 In contrast to the study above the inclusion criteria for
Brohi et al's study was similar to this study and the patients' ISS scores were similar
(average 17, range 9-26). 16

In the ETIC prospective study, which included all patients who met trauma team activation
criteria and trauma registry inclusion, 19% of patients had ETIC and patients with versus
without ETIC had increased mortality independent of ISS. These findings are consistent
with other studies investigating ETIC.9-12

One limitation to this study is the ETIC Case Control Study patient selection depended on
obtaining an adequate plasma sample upon hospital admission. Patients with severe injury
frequently go directly to the operating room for definitive care and thus do not have samples
obtained. In addition patients with mild injury are typically admitted less than 24 hours and
were not included in this study. As a result, this study focused on the hemostatic changes in
moderately injured patients. A second limitation of this study includes the inability to
accurately determine hemodilution. The study used markers of hemodilution including
hematocrit (which is 100% intravascular and the majority of patients did not receive RBC
transfusion) and fibrinogen (which is 80% intravascular). In future studies, alternate markers
such as α2-macroglobulin (which is 100% intravascular) may be used to further demonstrate
the impact of hemodilution on coagulation factor levels. Third, this study included a single
time point for coagulation factor activities. Given data that trauma patients are initially
hypocoagulable and become hypercoagulable during their admission, these additional time
points would be beneficial to study to see at what point these changes occur and what are the
important factors which contribute to these changes.6,15 Fourth, the PT reagent used in this
study was sensitive to factor VII levels, thus mildly decreased factor VII levels resulted in
prolongation of PT(this was noted during method validation (data not shown)).

Lastly, patient outcome data was limited to mortality and length of stay, and because of the
difficulty obtaining plasma samples from those more severely injured who went directly to
the operating room this group and thus those patients less likely to survive may be under-
represented.

In conclusion, the results of the current study support the presence of ETIC in trauma
patients is associated with more severe injury, hemodilution with resultant coagulation
factor depletion, increased risk of bleeding and mortality. In addition, Study and Control
Cohorts (i.e. those with and without ETIC) had comparable increases in markers of thrombin
generation and fibrinolysis. Thus, ETIC is likely at one end of the continuum of the normal
response to trauma and may not be a unique pathophysiological mechanism. While a
prolonged PT remains a strong predictor of mortality and correlates with injury severity, it
may not fully explain the mechanism of coagulopathy. The prevention and/or treatment of
ETIC, based on these data, includes conservative intravenous fluid administration as well as
adequate factor replacement through plasma transfusion or other factor containing
concentrates. Future studies should address the limitations of this study as well as
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investigate the effects of decreased crystalloid use and increased plasma use on ETIC and its
associated outcomes.
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Figure 1.
Coagation pathway: Intrinsic and extrinsic pathways with the primary activators and
inhibitors are diagramed. Activators are demonstrated with solid arrows and inhibitors with
dashed arrows. Factors measured in the study are in boxes.
Abbreviations: TF (tissue factor), FVII (factor VII), FVIIa (activated factor VII), FVIII
(factor VIII), FVIIIa (activated factor VIII), FX (factor X), FXa (activated factor X), FV
(factor V), FVa (activated factor V), TAT (thrombin-antithrombin), AT (antithrombin), PT
(prothrombin), T (thrombin), FG (fibrinogen), FM (fibrin monomer), F (fibrin), TM
(thrombomodulin), TM-T (thrombomodulinthrombin), PS (protein S), PC (protein C), PS-
C4BP (protein S- x), TAFI (tissue activatable fibrinolysis inhibitor), TPA (tissue
plasminogen activator), UK (urokinase), PAI-1 (plasminogen activator inhibitor- 1),
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Table 1

Demographic data of Control Cohort (patients without ETIC) and Study Cohort (patients with ETIC)

Control
Cohort

Study
Cohort

p value

n=53 n=38

Age 38±16 38±20 0.989

Male (%) 81% 79% 0.796

Blunt (%) 89% 77% 0.154

ISS 9±7 14±13 0.014

Positive head CT (%) 35.7% 45.8% 0.444

Head AIS 1±2 1±2 0.980

EMS Data

Crystalloid (ml) 452±552 852±1166 0.040

Systolic BP (mmHg) 135±24 128±28 0.329

Diastolic BP (mmHg) 80±20 65±24 0.009

Respiratory rate 18±8 19±5 0.672

Heart Rate (bpm) 96±26 104±29 0.226

GCS 13±4 13±4 0.696

ECC Data

Crystalloid (ml) 96±183 350±1042 0.091

Systolic BP (mmHg) 136±26 134±35 0.771

Diastolic BP (mmHg) 78±18 77±20 0.898

Respiratory rate 17±8 19±8 0.281

Heart Rate (bpm) 97±21 97±26 0.482

GCS 14±3 13±4 0.331

Laboratory Data

Platelet count (103/μl) 273±60 212±88 <0.001

PT (sec) 12.0±0.7 15.1±1.9 <0.001

PTT (sec) 26.9±3.7 32.2±25.3 0.138

Fibrinogen (mg/dl) 312±110 250±95 0.027

Hematocrit (%) 41.5±4.2 36.1±7.1 <0.001

Base excess −3.9±3.2 −3.4±5.4 0.740

Outcome Data

Hospital LOS (days) 9±13 15±24 0.120

28 d Mortality 3.7% 8.1% 0.646

24 Hour Blood Utilization Data

RBC units transfused 0±0 2±4 0.002

RBC patients transfused (%) 1.8% 32.4% <0.001

Plasma units transfused 0±0 1±3 0.002

Plasma patients transfused (%) 0.0% 29.7% <0.001

Platelet units transfused 0±0 2±4 0.010

Platelets patients transfused (%) 0.0% 13.5% 0.011

Cryoprecipitate units transfused 0±0 1±3 0.100
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Control
Cohort

Study
Cohort

p value

Cryoprecipitate patients transfused (%) 0.0% 5.4% 0.172
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Table 2

Coagulation data of Control Cohort (patients without ETIC) and Study Cohort (patients with ETIC)

Coagulation factor (normal range) Control
Cohort

Study
Cohort

p value

n=53 n=38

Factor V (50-150%) 114±29 77±29 <0.001

Factor VII (50-150%) 99±25 63±20 <0.001

Factor VIII (50-150%) 157±50 152±42 0.703

Factor XIIIa (50-130%) 117±29 94±36 0.007

Antithrombin (80-125%) 100±17 80±21 <0.001

Protein C (70-140%) 83±22 64±21 <0.001

Protein S (75-130%) 55±20 51±18 0.372

PF1.2 (65-288 pmol/l) 769±394 716±469 0.592

TAT (1-4.1 (μ/l) 34±28 32±23 0.873

Fibrin Monomer (<7 μg/ ml) 70±60 89±62 0.141

D-dimer (<260 ng/ml) 3545±4960 5080±6334 0.211

PAI-1 (<15 U/ml) 14±11 15±20 0.673
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Table 3

Regression analysis for variables predicting hospital length of stay, RBC transfusion and mortality

Hospital Length of Stay B SE β p value

ISS 1.88 0.61 0.59 < 0.01

EMS blood pressure, diastolic 0.02 0.20 0.02 0.92

EMS blood pressure, systolic 0.30 0.19 0.33 0.12

EMS crystalloid −0.01 0.00 −0.41 0.03

PT 7.44 3.32 0.49 0.03

PTT 0.48 1.22 0.07 0.70

Platelet count 0.03 0.05 0.09 0.59

Fibrinogen −0.05 0.04 −0.25 0.24

Protein C 0.47 0.25 0.40 0.06

Antithrombin −0.01 0.27 0.00 0.98

RBC Transfusion

ISS 0.13 0.04 0.51 <0.01

EMS blood pressure, diastolic 0.00 0.01 −0.05 0.82

EMS blood pressure, systolic −0.01 0.01 −0.10 0.62

PT 0.55 0.20 0.51 0.01

PTT 0.28 0.08 0.60 <0.01

Platelet count 0.00 0.00 0.12 0.41

Protein C 0.02 0.02 0.20 0.34

Fibrin monomer 0.00 0.00 0.16 0.23

PAI-1 0.04 0.02 0.34 0.05

Mortality

ISS 0.01 0.00 0.42 <0.01

EMS blood pressure, diastolic 0.00 0.00 −0.10 0.15

EMS blood pressure, systolic 0.00 0.00 0.18 0.01

EMS crystalloid 0.00 0.00 0.07 0.23

PT 0.03 0.01 0.26 <0.01

PTT 0.00 0.00 −0.03 0.67

Hematocrit 0.00 0.00 0.08 0.21

Platelet Count 0.00 0.01 −0.01 0.84

B- Un-standardized coefficient, SE – sampling error, β – standardized regression coefficient
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