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Abstract

Introduction Tranexamic acid (TXA) has shown to be beneficial in selected patients with hemorrhagic shock. Recently,
TXA has gained interest in isolated traumatic brain injury (TBI) patients with variable results. There are limited data on
TXA in polytrauma with associated TBI. This study investigated the role of TXA in severely injured patients with associ-
ated severe TBI.

Methods A 7.5-year prospective cohort study was performed to investigate the relation between prehospital TXA and
mortality in consecutive trauma patients with associated severe TBI (Abbreviated Injury Scale (AIS)head > 3) admitted to
a Level-1 Trauma Center ICU. Indication for prehospital TXA administration was (suspicion of) hemorrhagic shock, and/
or systolic blood pressure (SBP) <90 mmHg. Demographics, data on physiology, resuscitation, and outcomes were pro-
spectively collected.

Results Two hundred thirty-four patients (67% males) with median age of 49 years and ISS 33 (98% blunt injuries) were
included. Thirteen patients (6%) developed thromboembolic complications; mortality rate was 24%. Fifty-one percent of
patients received prehospital TXA. TXA patients were younger, had more deranged physiology on arrival, and received
more crystalloids and blood products <24 h. There was, however, no difference in overall outcome between TXA patients
and no-TXA patients.

Conclusions Despite having a more deranged physiology TXA patients had similar outcome compared to no-TXA patients
who were much older. Thromboembolic complication rate was low. Prehospital tranexamic acid has no evident effect on
outcome in polytrauma patients with associated critical brain injury.
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TBI Traumatic brain injury hypothesized that TXA administration was not related to
TXA Tranexamic acid mortality.

Materials and methods
Introduction

Traumatic brain injury (TBI) has become the lead-
ing cause of death after trauma in the western world
[1]. Death by TBI is often caused by acute intracra-
nial bleeding which often continues for several hours
after injury. Ongoing intracranial bleeding can lead to
raised intracranial pressure, brain herniation, and death
[2]. Tranexamic acid (TXA) reduces bleeding by inhibit-
ing fibrinolysis [3]. The Clinical Randomization of an
Antifibrinolytic in Significant Hemorrhage 2 (CRASH-2)
trial showed that early administration of TXA in adults
who had either significant hemorrhage, hypotension, or
who were considered to be at risk of significant hemor-
rhage after injury resulted in significant improvement in
(hemorrhage-caused) mortality [4]. These results have
led to liberal TXA administration in trauma patients with
hemorrhagic shock. Since TXA might also be beneficial
to TBI patients with intracranial bleeds, a sub-analysis of
CRASH-2 trial was performed investigating the role of
TXA in isolated TBI. These data showed a non-significant
reduction in hemorrhage growth, fewer focal ischemic
lesions, and fewer deaths [5]. The subsequent CRASH-3
trial including adults with isolated TBI who were rand-
omized to either TXA or placebo showed a reduced head
injury-related death in patients with mild to moderate
TBI who received TXA within 3 h after injury [6]. This
reduced mortality risk, however, was not demonstrated
in patients with severe head injury [6]. Additionally,
pooled CRASH-2 and CRASH-3 trial data showed that
TXA reduced early deaths in non-moribund TBI patients
regardless of TBI severity [7]. In contrast, several other
studies showed no improvement in survival nor in neu-
rologic outcome in patients with moderate to severe TBI
although some studies reported a reduction in progression
of intracranial hemorrhage after TXA [8-12]. A recent
study showed even an increased mortality in patients with
severe isolated TBI if TXA was prehospitally adminis-
tered [13].

In literature, most studies on TXA focused either on
patients in hemorrhagic shock or on patients with isolated
TBI. In our hospital the vast majority of severely injured
patients die of associated traumatic brain injury [1]. There-
fore, we conducted a retrospective analysis of prospectively
collected data of polytrauma patients with associated mod-
erate to severe TBI to investigate whether prehospital TXA
administration would have an influence on mortality. We
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Study setting

From November 2013, a 7.5-year prospective population-
based cohort study was undertaken to investigate outcomes
in severely injured patients admitted to the Intensive Care
Unit (ICU) of a major (Level-1) trauma center. Details of
the hospital and catchment area were previously described
[14]. All consecutive polytrauma patients with associated
severe TBI (AIS head >3) who were admitted to the adult
ICU were included. Severe TBI was defined as being seri-
ous (AIS head 3), severe (AIS head 4), or critical (AIS head
5) [10]. Patients with associated AIS head 6 were excluded
since these injuries are generally regarded as unsurvivable.
Patients who had AIS head scores based on isolated C-spine
injuries were excluded as well since the natural history,
pathology, and potential impact of these injuries are likely
different from true TBI injuries.

ICU admission could be either directly from the emer-
gency department (ED) or postoperatively from the operat-
ing room (OR) after urgent surgery. A flowchart of patient
inclusion is shown in Fig. 1.

Data collection

All data were prospectively collected by authors KW and LL
and included demographics, shock, and resuscitation param-
eters. Crystalloid and blood products administration, includ-
ing Packed Red Blood Cells (PRBC), Fresh Frozen Plasma
(FFP), and Platelets (PLT), was documented in the first 24 h
after admission. Additionally, prehospital administration of
tranexamic acid (TXA) was recorded. Our prehospital protocol
recommends administering TXA within 3 h of injury for signs
of the presence of impending hemorrhagic shock, hypotension
(systolic blood pressure <90 mmHg), and/or clinical suspicion
of major hemorrhage. Prehospital TXA dosage was 1 g bolus;
1 g infusion was repeated over 8 h at discretion of the treating
surgeon, anesthesiologist, and/or intensivist. In our hospital
TXA is not routinely used in (suspicion of) isolated TBI.

Denver MOF scores [15] and ARDS Berlin criteria [16]
were registered daily up until 28 days or discharge from ICU.
Primary outcome was the relation between prehospital TXA
administration and in-hospital mortality in severely injured
patients with associated severe TBI. Secondary outcome was
the relation between prehospital TXA and complications,
such as inflammatory (ARDS, MODS), thromboembolic,
and/or infectious complications.
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F;gt.i;mflowchart of included Total number of trauma patients (age>15)
P admitted to hospital
n=38120
Patients admitted to ICU, directly or via
OR
n=1446
Isolated TBI* (including asphyxiation,
drowning, burns)
n =983
Severely injured patients admitted to
ICU
n =463
Severely injured patients with
associated AlShead <3
n=190
Severely injured patients with
associated AIS head >3
n=273
Severely injured patients with
—>  AlShead >3 based on C-spine injury
n=39
Severely injured patients with associated
moderate/severe TBI
n=234
* |Isolated traumatic brain injury (TBI) was defined as Abbreviated Injury Score (AlS) head >3 and AIS
<2 or less in other regions
Ethical approval are presented as median and interquartile range (IQR).

The local ethics committee approved this prospective obser-
vational study and waived consent (reference number WAG/
mb/16/026664).

Statistical analysis

All statistical analysis was performed using IBM SPSS
Statistics, version 25.0 (Armonk, NY, USA). Results

Kruskal-Wallis was used to test continuous variables for
equality between patients who received TXA and patients
who did not. Categorical data were tested with either Chi-
square or Fisher’s exact test based on the number of patients
(values less than 6). Variables with univariate statistical sig-
nificance of less than 0.10 were included in a multivariate
logistic regression analysis to identify independent risk fac-
tors for mortality and are presented as odds ratios and 95%
confidence intervals. Kaplan—-Meier curves with log rank
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(Mantel-Cox) test were used to calculate 30-day survival.
Statistical significance was defined as P <0.05.

Results
Demographics

Two hundred thirty-four severely injured patients (67%
male) with a median age of 49 (28-63) years who were
admitted to ICU were included. Ninety-eight percent of
injuries (n=231) were caused by a blunt mechanism, 63%
(n=147) was prehospitally intubated, and median ISS was
33 (27-38) with most severe injuries located in the brain
(Abbreviated Injury Scale (AIS) head 4 (3—4) and chest
(AIS chest 3 (2-4)). Thirty-eight patients (16%) under-
went an urgent laparotomy. Physiology, resuscitation and
outcome data are presented in Table 1.

Fifty-one percent of patients (n = 120) received prehos-
pital TXA. Median prehospital time was 1:01 (0:57-1:09)
h. Consequently, prehospital TXA was administered within
an hour after injury. Patients who received prehospital
TXA were younger, more often prehospitally intubated,
and underwent more often an urgent laparotomy (Table 1).
Further, they were more acidotic with higher PaCO2, and
lower hemoglobin (Hb) in ED. They received more crys-
talloids and blood products <24 h than patients who did
not receive prehospital TXA. There was, however, no dif-
ference in outcome between TXA and no-TXA patients
(Table 1). In patients with SBP <90 mmHg on arrival in
ED there was also no difference in outcome between TXA
and no-TXA patients (supplemental Table S1).

Fifty-seven (24%) patients died: Fifty (88%) of them
died of TBI, 4 (7%) died of respiratory insufficiency,
1(2%) died of cardiac origin, 1(2%) due to MODS, and
1(2%) due to sepsis. Median time to in-hospital death was
7 (3—12) days; only 2 patients died later than 30 days after
admission (43 and 120 days, respectively). Patients who
died were older, more severely injured (mostly more severe
brain injury), and had worse physiology with lower Hb on
arrival in ED. Further, they received more crystalloids and
blood products in the first 24 h after admission. TXA was
not related to death. Patients who survived stayed longer in
ICU and in hospital and developed more often infectious
complications (Table 2). In multivariate analysis only age
and AIS head were independent predictors for mortality
(Table 3).

Sub-analysis per traumatic brain injury severity

When comparing polytrauma patients per brain injury
severity (AIS head 3-5), there was (besides the difference
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in ISS) no difference in demographics, physiology, resus-
citation parameters nor in ventilator days, ICU-LOS, or
H-LOS between the 3 groups. Polytrauma with AIS head 3
developed most often thromboembolic complications, but
died less frequently than patients with AIS head 4 or AIS
head 5 (Table 4). TBI was the cause of death in all AIS
head 5 patients compared to 81% in AIS head 4, and 67%
in AIS head 3 (p =0.06, supplemental Table S2).

When analyzing prehospital TXA administration and
mortality per AIS head classification, no significant differ-
ence between TXA and mortality between AIS head groups
was observed (p =0.40, Table S3).

Figure 2 shows the relation between prehospital TXA
administration and 30-day mortality in polytrauma patients
with associated AIS head 3 to 5. There was no difference
in survival between TXA and no-TXA patients. Also, there
was no difference in 30-day mortality within separate AIS
head groups (Fig. 2).

Discussion

In this cohort of polytrauma patients with associated severe
to critical TBI, there was no difference in outcome between
patients who received prehospital TXA and those who did
not even though TXA patients had a more deranged physi-
ology. This could potentially be interpreted as improved
outcome by TXA. However, this should be concluded with
caution since none of the patients died of hemorrhage; more-
over, if only patients with SBP <90 mmHg in ED were ana-
lyzed, there was no difference in morbidity and mortality
between patients with and without TXA. Further, patients
without TXA did as well as TXA patients despite being
11 years older. This is particularly interesting since age was
an independent predictor for mortality in multivariate analy-
sis and physiologic parameters were not.

When analyzing TBI severity in the various subgroups,
there was no difference in physiology between the groups,
although there was an increased mortality with increasing
AIS head. This was confirmed by the fact that AIS head
was the largest independent predictor for mortality. There
was no difference in 30-day mortality in patients with and
without prehospital TXA in the whole population, nor in
sub-analysis with patients with associated AIS head 3 to 5.

Despite the fact that TXA patients had a more deranged
physiology on arrival, there was no difference in outcome,
which could be possibly explained by the fact that prehos-
pital transport times in our region are short with prompt
resuscitation making the beneficial effects of TXA smaller
compared to regions with long transport times and limited
resources.

The results of this study are in line with CRASH-
2-Intracranial Bleeding Study (IBS), a sub-analysis of
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Table 1 Demographics in polytrauma patients with associated severe traumatic brain injury (AIS head 3-5)
Total population (n=234) Prehospital TXA (n=120) No prehospital TXA P value
(n=114)
Age (years) 49 (28-63) 42 (23-59) 53 (33-65) 0.007*
Male gender 157 (67) 80 (67) 77 (63) 0.89
Blunt MOI 230 (98) 118 (98) 112 (98) 1.0
Prehospital intubation 147(63) 96 (79) 51 (45) <0.001%*
Urgent laparotomy 38 (16) 26 (22) 12 (11) 0.02%*
ISS 33 (27-38) 34 (27-41) 29 (25-38) 0.06
AIS head 4 (3-4) 4(3-4) 4 (3-5) 0.51
AIS face 1(0-2) 0(0-2) 1(0-2) 0.52
AIS chest 3(2-4) 3(2-4) 3(2-3) 0.35
AIS abdomen 0(0-2) 0(0-2) 0(0-2) 0.37
AIS pelvis/extremities 2 (1-3) 2 (2-3) 2 (0-3) 0.13
AIS external 0 (0-1) 0(0-1) 0 (0-1) 091
SBP_ED (mmHg) 123 (101-142) 120 (100-140) 127 (102-150) 0.07
SBP <90 mmHg_ED 38 (16) 23 (19) 15(13) 0.29
Hb_ED (mmol/L) 8.0 (7.2-8.9) 7.6 (7.0-8.4) 8.2(7.8-9.1) 0.001*
pH_ED 7.31 (7.24-7.36) 7.29 (7.21-7.35) 7.34 (7.28-7.38) <0.001%*
PaC02_ED (mmHg) 46 (42-53) 48 (43-56) 45 (39-49) <0.001%*
BD _ED (mmol/L) —3.0(-6.0-0.0) -3.0(-7.0-1.0) —2.0 (- 5.0-0.0) 0.04%*
PT_ED (sec) 144 (12.9-16.4) 14.6 (13.0-17.5) 14.1 (12.5-15.7) 0.06
Resuscitation parameters
Crystalloids <24 h (L) 7.2 (5.0-10.0) 7.9 (5.7-10.7) 6.1 (4.4-8.6) 0.001*
PRBC<24 h (U) 0(04) 2 (0-4) 0(0-4) 0.002*
PRBC>10 units<24 h 19 (8) 14 (12) 54 0.05
FFP<24 h (U) 0(04) 0 (0-5) 0(0-3) 0.02%*
PLT <24 h (U)* 0(0-1) 0(0-1) 0 (0-0) 0.02%*
Outcome parameters
Ventilator days 7 (3-12) 7 (3-12) 6 (2-12) 0.59
Ventilator free days 12 (1-19) 13 (1-19) 12 (3-19) 0.93
ICU LOS (days) 8 (3-14) 8 (3-15) 8 (3-14) 0.62
H-LOS (days) 20 (10-34) 20 (9-36) 20 (11-33) 0.59
MODS 36 (15) 19 (16) 17 (15) 0.86
ARDS 52) 3(3) 2(2) 1.0
Infectious complications 98 (42) 49 (41) 49 (43) 0.79
Thromboembolic complications 13 (6) 6(5) 7 (6) 0.78
GOS at discharge 3(1-3) 3(1-3) 3(2-3) 0.40
Mortality 57 (24) 32 (27) 25(22) 0.45

Data are expressed in median (IQR) or absolute numbers (%)

MOI mechanism of injury, ISS injury severity score, AIS abbreviated injury scale, ED emergency department, SBP systolic blood pressure, Hb
hemoglobin, PaC02 partial pressure of carbon dioxide in arterial blood, BD base deficit, PT prothrombin time, PRBC packed red blood cells,
FFP fresh frozen plasma, PLT platelets, /CU intensive care unit, LOS length of stay, H-LOS hospital length of stay, MODS multiple organ dys-
function syndrome, ARDS adult respiratory distress syndrome, GOS Glasgow outcome score

* = statistically significant

#1 unit of platelets contains 5 donors

CRASH-2 in which 270 patients were included who also
suffered from TBI (which was defined a GCS <14 and
CT head abnormalities compatible with TBI) that also
showed no statistical difference in mortality [5]. The

CRASH-2 study, however, also included mild and mod-
erate TBI patients and is therefore not fully comparable
to our study population in which only patients with AIS
head >3 were included. Several other studies on isolated
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Table 2 Comparison of patients

- - Survival (n=177) Deceased (n=57) P value
who survived and who did not
Age (years) 46 (28-59) 56 (32-73) 0.01*
Male gender 119 (67) 38 (67) 1.0
Blunt MOI 174 (98) 56 (98) 1.0
Prehospital intubation 106 (60) 41 (72) 0.12
ISS 29 (26-36) 38 (29-44) <0.001*
AIS head 4 (3-4) 4 (4-5) <0.001*
AIS face 0(0-2) 1(0-2) 0.57
AIS chest 3(2-3) 3(3-4) 0.11
AIS abdomen 0(0-2) 0(0-2) 0.02*
AIS pelvis/extremities 2 (1-3) 2 (2-3) 0.35
AIS external 0(0-1) 0(0-1) 0.04*
Urgent laparotomy 26 (15) 12 (21) 0.30
SBP_ED (mmHg) 125 (104-142) 120 (93-140) 0.19
SBP <90 mmHg_ED 25 (14) 13 (23) 0.11
Hb_ED (mmol/L) 8.0 (7.3-9.0) 7.6 (6.5-8.4) 0.04*
pH_ED 7.33 (7.27-7.37) 7.24 (7.18-7.32) <0.001*
PCO2_ED (mmHg) 46 (41-52) 48 (44-56) 0.02%
BD_ED (mmol/L) —2.0 (- 5.0-0.0 —6.0(-9.0-2.0) <0.001*
PT_ED (sec) 14.0 (12.9-15.8) 14.9 (12.8-18.5) 0.06
Resuscitation parameters
Prehospital TXA 88 (50) 32 (56) 0.40
Crystalloids <24 h (L) 6.8 (4.5-9.2) 9.0 (6.1-12.2) <0.001*
PRBC<24 h (U) 0(0-4) 2 (0-6) 0.002%*
PRBC > 10 units<24 h 12 (7) 6(11) 0.25
FFP <24 h (U) 0(0-4) 2 (0-5) 0.01*
PLT <24 h (U)* 0 (0-0) 0(0-1) 0.03*
Outcome parameters
Ventilator days 7(3-12) 6 (3-10) 0.32
Ventilator free days 15 (10-20) 0(0-1) <0.001*
ICU LOS (days) 9 (4-15) 7 (3-13) 0.02*
H-LOS (days) 26 (16-37) 7 (3-13) <0.001*
MODS 25 (14) 11 (19) 0.35
ARDS 4(2) 1(2) 1.0
Infectious complications 84 (47) 14 (25) 0.002%*
Thromboembolic complications 11 (6) 2(4) 0.74

Data are expressed in median (IQR) or absolute numbers (%)

1SS injury severity score, AIS abbreviated injury scale, ED emergency department, SBP systolic blood pres-
sure, Hb hemoglobin, PaCO02 partial pressure of carbon dioxide in arterial blood, BD base deficit, PT pro-

thrombin time, TXA tranexamic acid

* =gtatistically significant

TBI patients also demonstrated no clear beneficial effect
of TXA [8-12], although data from subgroup analysis of
the meta-analysis by Al Lawati et al. suggested that TXA
might decrease hematoma expansion [9]. Data from the
CRASH-3 trial that included only patients with isolated
TBI demonstrated a beneficial effect of early TXA admin-
istration in mild and moderate TBI, but this effect was not
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observed in patients with severe TBI, which was actually
the group of patients of interest in our studied population
[6].

Our data are also in contrast with the results in the
study by Bossers et al. that showed an increased mortal-
ity in isolated severe TBI patients who received prehospi-
tal TXA [13]. The results of this study, however, should be
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Table 3 Independent predictors for mortality

Variables in B coefficient P value Oddsratio 95% C.I

the equation —
Lower Upper

Age 0.041 0.000  1.042 1.020 1.065
AIS head 1.282 0.000  3.603 2.119  6.125
Hb_ED —0.016 0.260  0.984 0956 1.012
BD_ED —0.012 0.069  0.989 0.976  1.001
pH_ED —0.028 0264 0972 0.926 1.021
Constant 13.046 0.482  463329.772

AIS abbreviated injury scale, Hb hemoglobin, BD base deficit, ED
emergency department

interpreted with caution there were some issues regarding
confounding by indication and missing data [17].

TXA patients were more often prehospitally intubated
with higher PaCO2 and lower pH. In a previous study we
suggested that this relative hypoventilation could be associ-
ated with TBI resulting in more often prehospital intubation
in TBI patients [18]. This was confirmed by the fact that in
this current study 63% of patients were prehospitally intu-
bated compared to 50% in a general polytrauma population
[18]. Interestingly, there was no relation between prehospi-
tal intubation and severity of TBI nor mortality. This sug-
gests that the rationale for prehospital intubation was signs
of deranged physiology with associated suspicion of TBI
rather than injury severity itself.

In this cohort, patients with serious TBI developed more
often thromboembolic complications than severe and critical
TBI patients; however, there was no correlation with TXA
administration. Numbers were too small to draw substan-
tial conclusions, but it might be partly explained by higher
survival rates.

To our knowledge, this is the first prospective cohort
study describing the effect of TXA on polytrauma patients
with combined severe to critical TBI. The indication for
prehospital TXA administration in severely injured patients
was suspicion of hemorrhagic shock, a rather liberal crite-
rion, which could lead to unlimited administration of TXA.
This liberal approach is confirmed by a previous study on
TXA in polytrauma and the fact that half of the studied
patients received prehospital TXA even though only 20%
was objectively in shock on arrival in ED [18]. None of the
patients died of exsanguination. This could be explained
by the fact that patients with both impeding exsanguina-
tion and associated severe TBI are likely to be deceased

prior to arrival in ED. Based on the current data a liberal
attitude regarding prehospital TXA in polytrauma patients
with associated critical TBI does not demonstrate negative
effects on mortality.

A few limitations need to be acknowledged: First of all,
this was a retrospective analysis of a single-center pro-
spective cohort study with its accompanying limits. This
includes confounding by indication and this is very dif-
ficult to account for. However, it is unlikely that another
Randomized Controlled Trial (RCT) the size of CRASH-2
trial will be conducted any time soon. Further, absolute
mortality reduction by TXA was low even with more
than 20,000 included patients [4]. Despite its limitations
a prospective cohort study can add valuable information
to that obtained from an RCT and even be as informative
as an RCT [19]. Further, one could argue that the num-
ber of included patients was fairly low. However, patient
numbers from the current study were comparable to the
number of included patients in the two other existing stud-
ies that included polytrauma with TBI [5, 8]. Another
limitation is the fact that the treating clinicians were also
the researchers, and that no details on comorbidities and
(anticoagulant) medication nor any data on prehospital
and in-hospital Glasgow Coma Scale and pupillary reac-
tivity were collected.

In this study it was decided to investigate the influ-
ence of prehospital TXA on outcome in polytrauma
patients with associated severe TBI. No data on in-hos-
pital TXA administration were shown to avoid confusion
with too many data in one paper. In a previous study we
have demonstrated that median time to TXA adminis-
tration was an hour after injury [18]. This prompt TXA
administration makes the division of prehospital ver-
sus in-hospital administration of TXA rather arbitrary
and the location of TXA administration less relevant
than having TXA administered early after injury. This
importance of timing rather than geographical location
of TXA administration has been highlighted by others
as well [20].

In conclusion, in this cohort of polytrauma patients
with associated serious to critical TBI TXA patients had
similar outcome compared to no-TXA patients despite
having a more deranged physiology on arrival in ED,
although no-TXA patients were 11 years older. There
seems to be no obvious detrimental nor beneficial effect
in administering prehospital TXA in polytrauma with
associated TBI.
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Table 4 Demographics, physiology, and outcome per AIS head classification

AIS head3 (n=282) AIS head 4 (n=96) AIS head 5 (n=56) P value
Age (years) 49 (29-62) 49 (31-65) 47 (24-62) 0.68
Male gender 53 (65) 65 (68) 39 (70) 0.82
Blunt MOI 80 (98) 94 (98) 56 (100) 0.52
Prehospital intubation 46 (56) 64 (67) 37 (66) 0.29
Urgent laparotomy 15 (18) 18 (19) 509) 0.24
ISS 27 (22-34) 31 (29-40) 38 (35-43) <0.001*
AIS face 1(0-2) 1(0-2) 0(0-2) 0.30
AIS chest 3(24) 3(3-4) 3(2-3) 0.56
AIS abdomen 2(0-2) 0(0-2) 0 (0-0) 0.05
AIS pelvis/extremities 2 (2-3) 2 (1-3) 2 (1-3) 0.45
AIS external 0(0-1) 0(0-1) 0(0-1) 0.06
SBP_ED (mmHg) 120 (104-140) 124 (100-142) 129 (99-150) 0.17
SBP <90 mmHg_ED 11 (13) 16 (17) 11 (20) 0.61
Hb_ED (mmol/L) 8.0 (7.2-9.1) 8.0 (7.3-8.7) 8.2 (7.2-9.1) 0.85
pH_ED 7.32 (7.26-7.38) 7.31 (7.24-7.36) 7.31 (7.23-7.35) 0.42
PaC02_ED (mmHg) 46 (39-54) 46 (43-52) 48 (42-53) 0.13
BD _ED (mmol/L) —3.0(-5.3-0.0) —2.0(-6.0-1.0) —-3.0(-7.0-0.0) 0.63
PT_ED (sec) 13.7 (12.9-15.3) 14.9 (13.3-17.0) 14.4 (12.6-16.9) 0.40
Resuscitation parameters
Prehospital TXA 46 (56) 48 (50) 26 (46) 0.51
Overall TXA 55 (67) 59 (62) 34 (61) 0.67
Crystalloids <24 h (L) 7.0 (4.3-10.0) 6.9 (5.1-10.4) 7.7 (5.5-9.5) 0.44
PRBC <24 h (U) 0(0-4) 0(0-4) 0(0-4) 0.90
PRBC>10 units <24 h 709) 7(7) 4(7) 0.95
FFP <24 h (U) 0(04) 0(04) 0(0-4) 0.27
PLT <24 h (U)* 0 (0-0) 0(0-1) 0(0-1) 0.06
Outcome parameters
Ventilator days 5(2-10) 8 (5-14) 6 (2-10) 0.75
Ventilator free days 14 (8-21) 13 (1-20) 2 (0-13) 0.33
ICU LOS (days) 6 (3-12) 10 (5-16) 6 (3-13) 0.11
H-LOS (days) 20 (13-31) 26 (12-40) 16 (4-28) 0.06
MODS 10 (12) 21 (22) 509 0.06
ARDS 1(D) 44 0 0.18
Infectious complications 32 (39) 48 (50) 18 (32) 0.08
Thromboembolic complications 9(11) 0 4(7) 0.005*
GOS at discharge 3034 3(1-3) 2 (1-3) <0.001*
Mortality 6(7) 26 (27) 25 (45) <0.001*

Data are expressed in median (IQR) or absolute numbers (%)

MOI mechanism of injury, ISS injury severity score, AIS abbreviated injury scale, ED emergency department, SBP systolic blood pressure, Hb
hemoglobin, PaC02 partial pressure of carbon dioxide in arterial blood, BD base deficit, PT prothrombin time, 7XA tranexamic acid, PRBC
packed red blood cells, FFP fresh frozen plasma, PLT platelets, /CU intensive care unit, LOS length of stay, H-LOS hospital length of stay,
MODS multiple organ dysfunction syndrome, ARDS adult respiratory distress syndrome, GOS Glasgow outcome score

* = statistically significant

#1 unit of platelets contains 5 donors
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