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Abstract

Introduction: Venous thromboembolism(VTE) remains a significant source of post-injury 

morbidity and mortality. HMG-CoA reductase inhibitors (rosuvastatin) significantly reduced 

pathologic clotting events in healthy populations in a prior trial. Furthermore, acetylsalicylic 

acid (ASA) has been shown to be non-inferior to prophylactic heparinoids for VTE prevention 

following orthopedic surgery. We hypothesized that a combination of rosuvastatin/ASA, in 

addition to standard VTE chemoprophylaxis, would reduce VTE in critically ill trauma patients.

Methods: This was a double-blind, placebo-controlled, randomized trial, evaluating VTE rates 

in two groups: 1)ASA+statin (Experimental) and 2)Identical placebos (Control). Injured adults, 

18–65 years old, admitted to the surgical intensive care unit without contraindications for VTE 

prophylaxis were eligible. Upon initiation of routine VTE chemoprophylaxis (i.e. heparin/heparin-

derivatives), they were randomized to the Experimental or Control group. VTE was the primary 

outcome.

Results: Of 112 potentially eligible patients, 33% (n=37, median new injury severity scale=27) 

were successfully randomized, of whom 11% had VTEs. The Experimental group had no VTEs, 
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while the Control group had 6 VTEs (4 PEs and 2 DVTs) in 4 (22%) patients (p=0.046). The 

Experimental treatment was not associated with any serious adverse events. Due to the COVID-19 

pandemic, the study was interrupted at the second interim analysis at <10% of the planned 

enrollment, with significance declared at p<0.012 at that stage.

Discussion: The combination of ASA and rosuvastatin with standard VTE prophylaxis showed 

a favorable trend toward reducing VTEs with no serious adverse events. An appropriately powered 

phase III multicenter trial is needed to further investigate this therapeutic approach.

Level of Evidence: Level II, Therapeutic
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Introduction

Venous thromboembolism (VTE), which includes both deep venous thrombosis (DVT) and 

pulmonary embolism (PE), are acute threats to trauma patients following major injury 

and its ensuing critical illness (1–7). Administration of chemoprophylaxis with heparin 

agents and intermittent pneumatic compression devices of the lower extremities have 

reduced the incidence of VTE in trauma patients and other surgical and hospitalized 

populations (7–10). However, since the introductions of these preventive measures, there 

have been minimal further reductions. Interestingly, a recent seminal study by the CLOTT 

group showed that most macro-level pulmonary clots are not embolic but instead result 

from injury-induced inflammation, endotheliopathy, and hypercoagulability (2). At the 

microvascular level, thrombosis is also involved in the pathogenesis of postinjury organ 

dysfunction, principally of the lungs and kidneys, and remains a major cause of death and 

morbidity after trauma (11–14). For both of these macro- and microvascular thrombotic 

phenomena in trauma, a growing body of evidence has suggested that the persistence of 

inappropriate formation of pathologic clot after injury may be a result of resistance to 

fibrinolysis or fibrinolysis shutdown combined with endotheliopathy and other coagulation 

and inflammatory disturbances (12, 15–18).

Acute lung injury (ALI) after cardiac surgery is a demonstrative example, where it 

has been associated with increased coagulation activity and fibrin formation combined 

with insufficient fibrinolytic activity in the immediate postoperative period (19). Fibrin 

degradation is impaired by plasminogen-activator-inhibitor-1 (PAI-1) (12), where PAI-1 is 

the major inhibitor of two plasminogen activators; urokinase-type plasminogen activator 

(u-PA), which activates fibrinolysis at the tissue level, and tissue-type plasminogen activator 

(t-PA), which activates intravascular fibrinolysis (18). Trauma and most surgical patients 

have increased levels of PAI-1, which have been correlated with the subsequent development 

of organ failure including ALI (20). Platelets also play a role in both VTE and lung injury, 

thus anti-platelet agents (such as ASA) have been increasingly used in populations at-risk 

for thrombotic complications, including trauma patients (21, 22).
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In 2009, the JUPITER randomized trial found that in 17,802 seemingly healthy patients who 

had mild elevations of the inflammatory marker C-reactive protein that administration of 

rosuvastatin dramatically reduced vascular thrombotic events and all-cause mortality (23). 

While the molecular mechanisms for these results were not explored in JUPITER, there 

are several properties of HMG-CoA reductase inhibitors (“statins”) that could contribute. 

One plausible explanation is that statins reduce tissue factor expression and thrombin 

generation while also enhancing thrombomodulin (endothelial anticoagulant-promoting 

surface protein) expression (24, 25). Additionally, statins have also been shown to reduce 

levels of plasminogen activator inhibitor-1 (PAI-1) in both circulation and at the endothelial 

level (26, 27), thereby releasing the brakes on fibrinolysis to maintain vascular patency. 

Indeed, PAI-1 elevation has been established in trauma patients and its level tracks closely 

with severity of injury (28), and PAI-1 is also known to be associated with both VTE (29, 

30) and organ failure across multiple fields of medicine (31–34). Thus, it is possible that the 

reduction in thrombotic events observed in JUPITER was a direct result of reduced PAI-1 

levels.

Another interesting observation is that trauma patients treated with anti-platelet agents 

prior to injury have a reduced incidence of organ failure, included ARDS, and improved 

overall survival (21, 22). Furthermore, in major orthopedic operations the administration 

of ASA has been shown to reduce the incidence of VTE and PE by approximately one-

third (35), and a recent large RCT (36) indicated thromboprophylaxsis with ASA was non-

inferior to low-molecular weight heparins in this population. Interestingly, one retrospective 

study showed that while statin use alone appears to attenuate ARDS, the effect seems 

more pronounced when combined with ASA (37). Building on the fact that statins can 

reduce PAI-1 levels through reduced endothelial transcription and thus allow endogenous 

fibrinolysis to maintain vascular patency, it is also well-known that platelets also serve as a 

major source of circulating PAI-1 levels through release from platelet alpha-granules upon 

platelet activation (38, 39). Thus, the combination of aspirin and statins may complement 

one another to reduce PAI-1, allowing for endogenous fibrinolysis to maintain vascular 

patency and thereby decrease the overall procoagulant state observed after injury.

Given their separate and complementary mechanisms of action to reduce the pro-thrombotic 

environment after injury, we hypothesized that rosuvastatin and aspirin administered in 

combination to severely injury trauma patients would reduce the incidence of VTE in the 

surgical intensive care unit (SICU) and performed a randomized controlled trial to evaluate 

the study question.

Methods

Trial Design:

The STAT trial was a single-center, phase II, pragmatic, randomized, double-blind, placebo 

controlled adaptive clinical trial, designed to evaluate whether daily rosuvastatin 20mg and 

aspirin 325mg delivered orally or via enteric tube could reduce the incidence of VTE in 

critically ill trauma patients. A secondary hypothesis was that this drug combination would 

reduce the incidence of acute lung injury and increase ventilator free days. The study 

enrollment was done in an urban, level 1 trauma center with a mature trauma system. The 
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study was approved by our institutional review board (#16–0391) and registered prior to 

starting enrollment on clinicaltrials.gov (NCT02901067). An independent data and safety 

monitoring board (DSMB) was engaged to monitor the trial. The full study protocol is 

available upon request.

Participants:

Injured patients were eligible if they met the following entry criteria: 1) age 18–65 years; 

2) admitted to the SICU for a traumatic injury with an expected hospital stay ≥3 days; 

3) ICU admission <48 hours after their injury (initially this was limited to <24hours, but 

it was adapted to <48 hours to increase enrollment); 4) consent was obtained <72 hours 

post-injury. The exclusion criteria principally related to contraindications to anticoagulation 

or study medications: 1) known inherited bleeding disorder or coagulopathy, 2) known 

contraindication for pharmacologic anticoagulation, 3) spinal column fracture with epidural 

hematoma, 4) head trauma/central nervous system (CNS) injury (severe traumatic brain 

injury, defined as AIS head >3; intracranial hemorrhage; or other CNS injury with 

neurosurgery service objection to enrollment), 5) ongoing hemorrhage requiring blood 

product transfusion, 6) thrombocytopenia (platelet count < 50,000/mcl), 6) non-operatively 

managed liver or spleen injuries (American Association for the Surgery of Trauma AAST 

Grade III or above), 7) known chronic kidney disease (CKD) (Glomerular Filtration Rate 

< 15ml/min), rising blood creatinine > 1.5x baseline), 8) inclusion in other trials, 9) 

documented previous cerebral ischemic stroke, 11) known allergy or other contraindication 

to statins or ASA, and 12) pregnancy. In addition, we did not include known prisoners due 

to their inability to freely consent, and did not include patients who were already receiving 

statin or ASA therapy pre-injury as it would be unethical to place them in the control group.

Interventions, procedures and monitoring:

Upon consent and in tandem with the initiation of the routine SICU VTE chemoprophylaxis, 

the study medications (20mg rosuvastatin and 325mg aspirin) or identical placebos were 

administered once daily via enteric route. Patients assigned to the intervention arm received 

the standard of care prophylactic anticoagulation (40mg subcutaneous enoxaparin twice 

daily) plus the combination of experimental drugs (20mg of rosuvastatin daily and 325mg 

of aspirin) daily either orally or via feeding tube. These doses are consistent with those 

currently recommended in the postoperative period following cardiac surgery (40). The 

regimen was maintained during the entire ICU stay while patients were concomitantly 

receiving the standard of care VTE chemoprophylaxis (heparin or heparin-derivatives). 

Patients diagnosed with VTE were withdrawn from the study drugs and received the 

appropriate VTE treatment per institutional ICU protocols.

An ultrasonography was conducted by a radiologist blinded to treatment assignment to 

evaluate the central line sites and veins in the legs for blood clots on the third day of 

study drug. If the subject was discharged sooner than the third day, the ultrasonography was 

done at discharge. The results of the ultrasound were not available for patient clinical care 

as routine ultrasound surveillance for thrombotic events was not recommended for trauma 

patients (41). Pulmonary embolism (PE) was ascertained by pulmonary imaging in patients 

who developed suggestive clinical symptoms per the clinical treatment team’s discretion.
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We determined hepatic and renal function as well as signs of myositis and rhabdomyolysis 

before initiation and upon the end of the therapy or as clinically necessary (i.e., any 

clinical indications of organ dysfunction). Stopping rules included: 1) bleeding (any 

ongoing bleeding requiring blood transfusion or operative procedure, unexplained drop in 

hemoglobin level >2 g/dl within 24 hours after the start of the study, or a drop in hemoglobin 

level greater than 1 g/dl daily for three consecutive days leading to VTE chemoprophylaxis); 

2) Liver dysfunction (>3 times baseline aspartate aminotransferase, AST); 3) Renal 

dysfunction (> 2 times baseline serum creatinine); 4) Myositis or rhabdomyolysis (>10 

times baseline serum creatine kinase concentration); 5) Study patient received aspirin, 

as prescribed by their SICU attending; and 6) Thrombocytopenia (<50,000/uL requiring 

transfusion of platelets while receiving the study drug). These criteria were monitored twice 

daily by trained professional research assistants. Any of the above stopping rules was reason 

for unmasking study group assignment and were reported as a Serious Adverse Event (SAE) 

to the DSMB for immediate review.

Outcomes:

All outcomes were pre-specified in the trial protocol. The primary outcome was VTE 

incidence (both DVT and PE) during the index hospitalization. Secondary outcomes 

included incidence of ALI within 2 weeks post-injury based on the Berlin Criteria 

(42), ventilator-free days (out of 28 days), incidence of arterial thrombotic complications 

(myocardial infarction, MI; and cerebrovascular accident, CVA), all-cause 30-day mortality, 

ICU free days, and organ failure (defined by the Denver MOF score (14)). Viscoelastic 

coagulation assays using thrombpelastography (TEG) were captured for exploratory analysis 

of relationships between fibrinolysis phenotypes, study intervention, and VTE outcomes.

Sample Size:

The sample size was limited by the trauma center volume. We expected to enroll 88 eligible 

patients/year during five years (total expected enrollment=440, annual trauma volume=245 

patients, of whom about 50 patients were enrolled in other trials) assuming a 35% exclusion 

rate plus higher-than-usual 30% attrition/refusal rate. Trauma SICU series have reported 

variable VTE incidence under surveillance from 3–6% (4, 41, 43), in which case we could 

only detect reductions to 0–1% with 80% power, 95% confidence, and 2 interim looks at the 

data, with significance adjusted by the O’Brien-Fleming alpha spending function. However, 

certain at-risk patients, such as those deemed eligible for this study, have higher VTE rates 

of 11–28%, in which case, the study could detect 39–64% relative reductions (41).

Due to unforeseen circumstances, particularly the COVID-19 pandemic, an unpredicted high 

proportion of patients fulfilling exclusion criteria or refusing consent, and the change in 

anesthesia protocols to include ketorolac as an analgesia adjunct (which raised concerns 

about increased bleeding complications if given in conjunction to ASA and statin), we 

obtained permission from the DSMB and the IRB to produce the first interim analysis 

(significance declared at p<0.0001) at n=36 and a final second interim analysis (significance 

declared at p<0.012), when the study was terminated at n=37. The study lasted between 

February 2017 and August 2021, with the last patient being enrolled in March 2020.
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Randomization:

Upon consent and receiving an order for prophylactic anticoagulation, the hospital pharmacy 

randomized the patient to the control or experimental arms in a 1:1 ratio according to a 

computer-generated randomization schedule.

Blinding:

Healthcare providers, research assistants and patients were blinded to study allocation 

(double-blind design). The hospital pharmacists were aware of the patient’s treatment arm 

so that rapid un-blinding was possible in the event of an adverse event possibly related to a 

study medication.

Statistical Methods:

All analyses were conducted as intent-to-treat and no patient crossed over. Effectiveness of 

randomization was assessed using standardized mean differences at baseline, and absolute 

values <0.20 were deemed as indicators of acceptable balance. Numerical variables are 

reported as median and interquartile range. Subgroup analyses were not possible due to 

the small sample size. Continuous variables were contrasted using the Wilcoxon-rank-sum 

non-parametric test. Dichotomous outcomes (mortality, adverse events, thromboembolic 

events) were contrasted between treatment arms with a Chi-squared test or Fisher Exact test 

if expected cell values were <5. Survival analysis was performed using Kaplan-Meier curves 

and Cox proportional hazards censoring for death as a competing risk and compared with 

the log-rank and Wilcoxon tests. The O’Brien-Fleming alpha-spending function determined 

that the p-value to declare significance at the second interim analysis was p<0.012.

Results

Overall, 2027 adult trauma patients were screened, of whom 1915 were determined to be 

ineligible (reasons for exclusions are included in Supplemental Table 1), and 112 patients 

were determined to meet eligibility requirements. Of these, 69 (62%) declined the study, 

a much higher proportion than anticipated based on previous trials. As illustrated in the 

CONSORT diagram in Figure 1, 43 (38%) elected to participate and signed the consent. 

Four patients (4/43, 9%) were withdrawn (1 was placed in police custody; 1 requested to 

be withdrawn from the study; 2 were found to have contraindications to study medications), 

and two of the participants (2/43, 5%) were not randomized, one due to early transfer 

from the ICU, and one received ASA prescribed by the clinical team. Of the remaining 37 

patients, in this analysis 18 (49%) were randomized to the Control group and 19 (51%) to 

the Experimental group.

Table 1 shows the characteristics of patients in each group. Per the CONSORT guidelines, 

we do not present p-values for the baseline characteristics. The study groups were mostly 

balanced in risk factors, except for a slight imbalance in blunt trauma, with the Experimental 

group having a higher proportion of blunt trauma than Control patients. However, as 

detailed below all 4 VTEs occurred in blunt trauma patients, which would have placed the 

Experimental group at higher risk of VTE. Thus, if anything, this imbalance would dampen 

any effect of the Experimental intervention. Nine patients (24.3%) required study medication 
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discontinuation per the stopping criteria (4 in the Experimental group; and 5 in the Control 

group) as shown in Table 2.

Outcomes: There were 2 DVTs (both common femoral vein) diagnosed by study screening 

ultrasound (1 of which was also detected clinically due to symptoms), and 4 PE diagnosed 

by pulmonary imaging (all segmental or larger, with no hemodynamic compromise), which 

occurred in 4 patients (2 patients had both DVT and PE). All VTEs occurred in the Control 

group (Table 3, p = 0.046, Hazard ratio Control vs Experimental: 1.20; 95% confidence 

interval: 0.62– 2.30), and all were treated the therapeutic anticoagulation upon diagnosis. 

PEs occurred on hospital days 2, 5, 8 and 12, while the DVTs were diagnosed on hospital 

days 3 and 7 (Figure 2, Log-rank test p=0.04; Wilcoxon test p=0.04). Two PEs (on 

hospital days 8 and 12) did not have an associated DVT diagnosed clinically or by the 

study surveillance, consistent with the results of the CLOTT study group (2). No patients 

developed ALI, MI, or stroke.

SAE and complications: One patient in the Control group developed an intra-abdominal 

abscess, and one patient in the Experimental group developed a pelvic fluid collection 

requiring drainage. There were no confirmed bleeding complications. Two SAEs in two 

patients were reported to the DSMB and IRB, for which, in accordance to protocol, the 

group assignment was unblinded and revealed to be the Control group: 1) severe, acute 

thrombocytopenia (<50,000/mcl) in a 31-year-old female with polytrauma due to motor 

vehicle crash; and 2) significant drop in hemoglobin in a 19-year-old male with polytrauma 

after a train crash; endoscopy revealed non-bleeding ulcers and no other source of bleeding 

were found. There were no SAEs in the Experimental group.

Discussion

Notwithstanding that the trial was underpowered due to slow enrollment and early 

termination in the setting of COVID-19, the results of this trial, while not statistically 

significant, are encouraging. The trial findings support the notion that targeting both 

endothelial and platelet-derived mediators (PAI-1) of macro- and microvascular thrombosis, 

maintained by suppressed fibrinolysis, may be an effective strategy to prevent VTE after 

trauma. Our study hypothesis was built, in part, on the results of the JUPITER trial that 

showed rosuvastatin administration markedly reduces thromboembolic complications in 

healthy outpatients (23), and also in part on multiple orthopedic surgery trials and medical 

patient trials that have shown benefit to ASA for preventing VTE (35, 44).

While our study did not have sufficient enrollment to observe an effect on organ 

failure, the observed reduction in macrovascular thrombotic events may offer promise for 

microvascular thrombotic burden in organ dysfunction, such as ALI and acute kidney injury. 

Acute respiratory distress syndrome (ARDS) directed trials using statins (simvastatin and 

rosuvastatin) 55, 56 have failed to demonstrate a benefit, however, these trials focused 

on treatment, while our proposed goal was prevention. In addition, trauma patients were 

under-represented in these studies. There were only 6 trauma patients in the “Rosuvastatin 

for Sepsis-Associated Acute Respiratory Distress Syndrome study” (45), while only 44 

(8%) of the 540 patients were victims of trauma in the HARP-2 trial (46), which tested 
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simvastatin to treat ARDS. In these ARDS treatment studies, the hypothesis was that 

statins inhibited the HMG-CoA reductase which itself would reduce systemic inflammatory 

mediators (TNF-α, IL-1ß, IL-6, and IL-8). However, statin inhibition of HMG-CoA results 

in a number of pleiotropic effects (25, 47–49) including downregulation of endothelial 

PAI-1 transcription, which is up-regulated post injury, resulting in suppressed fibrinolysis 

and in turn is associated with macro- and micro-thrombotic complications (50). One of 

the main mechanisms hypothesized to underly the benefit from the combination of ASA 

and statins in our cohort relied on their ability to individually reduce PAI-1 levels in 

circulation. Endothelial cells produce and secrete PAI-1 upon a sufficient stimulus of 

the endothelium (e.g. increased TNF-alpha, such as seen in trauma and sepsis) (51), 

while platelets store their PAI-1 in alpha-granules that extrude their contents upon platelet 

activation (38, 39). By targeting endothelial cell PAI-1 transcription with statins (26), and 

preventing platelet degranulation through ASA treatment (52), a lower threshold to achieve 

endogenous fibrinolysis capable of maintaining macro- and microvascular patency would 

logically follow. As a result, one would expect to observe less VTE and lower frequency 

and severity of organ failure through less fibrinolysis resistance, and thus greater ability to 

maintain vascular patency.

A major drawback in studies targeting VTE in trauma patients is the relatively low incidence 

of this outcome (albeit associated with devastating morbidity and mortality). This hampers 

our ability to conduct prevention and treatment trials, as the sample size to achieve enough 

numbers is large. Our recent publication of the predictive performance of the TEG tPA-

challenge Ly30 showed that early fibrinolysis resistance at 12 hours postinjury was an 

independent predictor of VTE (53). Interestingly, initial fibrinolysis resistance was not 

associated with VTE, suggesting this may be an over-compensatory mechanism. Fibrinolysis 

activation with subsequent reduced fibrinolysis has been reported as early as 1964 (54), 

and subsequently named “fibrinolysis shutdown” after trauma (55). These investigators 

described a rapidly developing pattern of fast-acting inhibitor of tPA after trauma leading 

to fibrinolysis shutdown. To that end, higher levels of PAI-1 have also been detected in the 

plasma of patients who developed VTE after total hip surgery compared with those without 

VTE (56).

There are several limitations to this study. First and foremost, the trial was terminated early 

due to slow and difficult enrollment in the face of the unprecedented COVID-19 pandemic 

as well as higher than anticipated refusal rate. This led to a markedly underpowered study. 

Second, it was a single institution study, with limited generalizability. Finally, a large 

fraction of screened patients were not eligible for study, and while the enrollment criteria 

would potentially be less restrictive in future clinical practice it does limit applicability to a 

subset of the trauma patient population.

In summary, the combination of ASA and rosuvastatin in critically ill trauma patients was 

safe and may reduce the incidence of VTE, but the study was underpowered to detect a 

significant difference. These promising results warrant a larger Phase III study to determine 

if there is true benefit. The tPA challenge TEG LY30, already approved in Europe for 

clinical use, may prove to be an important tool to enable targeted enrollment.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: 
CONSORT diagram

Sauaia et al. Page 13

Blood Coagul Fibrinolysis. Author manuscript; available in PMC 2024 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2: 
Probability of developing VTE by study group (Log-rank test p=0.04; Wilcoxon test 

p=0.04).
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Table 1:

Patient baseline characteristics (categorical variables are expressed in N (%) and numerical variables in 

median (interquartile range)). Standardized mean differences (SMD) assess group balance and effectiveness of 

randomization (SMD<=|0.20| indicates acceptable balance). AIS: Abbreviated Injury Scale

Variables Total Control Experimental SMD

(N=37) (N=18) (N=19)

Sex

 Female 9 (24.3) 5 (27.8) 4 (21.1) 0.16

 Male 28 (75.7) 13 (72.2) 15 (78.9)

Ethnicity

 Hispanic 15 (40.5) 7 (38.9) 8 (42.1) 0.07

 Not Hispanic 21 (56.8) 11 (61.1) 10 (52.6)

Race

 Asian 1 (2.7) 1 (5.6) 0.02

 Black 2 (5.4) 1 (5.6) 1 (5.3)

 Other 2 (5.4) 1 (5.6) 1 (5.3)

 White 31 (83.8) 15 (83.3) 16 (84.2)

Age (years) 34.9 (26.0–45.8) 39.8 (27.4–55.0) 31.8 (23.8–40.6) 0.07

BMI (kg/m 2 ) 28.1 (24.8–33.4) 26.4 (23.6–31.6) 29.0 (25.0–35.1) −0.02

INJURY SEVERITY

Blunt vs Penetrating

 Blunt 29 (78.4) 15 (83.3) 14 (73.7) 0.24

 Penetrating 8 (21.6) 3 (16.7) 5 (26.3)

New Injury Severity Score 27.0 (17.0–34.0) 26.5 (22.0–34.0) 27.0 (17.0–34.0) 0

Max AIS head/neck 0.0 (0.0–0.0) 0.0 (0.0–2.0) 0.0 (0.0–0.0) 0

Max AIS chest 3.0 (0.0–3.0) 3.0 (0.0–3.0) 3.0 (0.0–3.0) 0

Max AIS abdomen/pelvis 2.0 (0.0–3.0) 2.0 (0.0–3.0) 2.0 (2.0–4.0) 0

Max AIS extremities 2.0 (0.0–3.0) 2.0 (0.0–3.0) 2.0 (0.0–3.0) 0

PHYSIOLOGY

Field systolic blood pressure (mmHg) 99.0 (82.0–122.0) 90.0 (80.0–122.0) 101.0 (96.0–118.0) 0

Field heart rate (bpm) 100.0 (78.0–114.0) 98.0 (77.0–109.0) 100.0 (87.0–116.0) −0.04

Field shock index 1.0 (0.7–1.1) 0.9 (0.7–1.1) 1.0 (0.8–1.2) 0

Field Glasgow coma scale 14.0 (8.0–15.0) 14.5 (9.0–15.0) 14.0 (8.0–15.0) 0

Admission systolic blood pressure (mmHg) 98.0 (80.0–113.0) 96.0 (76.0–108.0) 98.0 (82.0–118.0) −0.04

Admission heart rate (bpm) 95.0 (73.0–112.0) 96.0 (75.0–110.0) 90.0 (71.0–117.0) 0.02

Admission shock index 1.0 (0.8–1.2) 1.0 (0.8–1.3) 1.0 (0.8–1.1) 0

Admission Glasgow coma scale 15.0 (9.0–15.0) 15.0 (11.0–15.0) 15.0 (8.0–15.0) 0

TRANSFUSIONS

Red blood cells (RBC) units/6 hours 1.0 (0.0–4.0) 0.0 (0.0–6.0) 1.0 (0.0–4.0) 0

Massive transfusion (>10 RBC units/6hrs or death<6 hours after 
>=1 RBC unit)

8 (21.6) 4 (22.2) 4 (51.4) 0.03

Plasma units/ 6 hours 0.0 (0.0–2.0) 0.0 (0.0–5.0) 0.0 (0.0–2.0) 0

Platelet units/ 6 hours 0.0 (0.0–1.0) 0.0 (0.0–1.0) 0.0 (0.0–1.0) 0
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Variables Total Control Experimental SMD

(N=37) (N=18) (N=19)

Cryoprecipitate units/6 hours 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0

Tranexamic acid /3 hours 2 (5.4) 1 (5.6) 1 (5.3) 0.01
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Table 2:

Reason for study medication discontinuation: 9 (24.3%) patients required study drug discontinuation: 5 

(27.8%) patients in the Control group versus vs 4 (21.1%) in the Experimental group, p=0.71.

group Reason for discontinuation Hospital day drug was discontinued VTE

Control Attending discretion 4 No

Control Pulmonary embolism 3 Yes

Control Received ASA per attending discretion 7 No

Control Platelet count <50,000/mcl 3 Yes

Control Suspicion of gastric bleeding, not confirmed 19 No

Experimental Suspicion of pulmonary embolism, not confirmed 2 No

Experimental Platelet count <50,000/mcl 1 No

Experimental Pharmacy miscommunication 2 No

Experimental Pharmacy miscommunication 4 No
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Table 3:

Patient outcomes by group (*note that significance is p < 0.012). (categorical variables are expressed in N (%) 

and numerical variables in median (interquartile range)).

Control Experimental P-value

(N=18) (N=19)

Pulmonary Embolism 3 (16.7) 0 0.1050

Pulmonary Embolism Occurrence (Hospital Day) 2, 5, 8, 12

Deep Venous Thrombosis 2 (11.1) 0 0.2297

Overall VTE 4 (22.2) 0 0.0463

Hospital days 12.5 (6.0–33.0) 14.0 (8.0–18.0) 0.8314

ICU days 5.0 (2.0–13.0) 4.0 (3.0–10.0) 0.8785

ICU free days 23.0 (15.0–26.0) 24.0 (15.0–25.0) 1.0000

Ventilation days 2.0 (0.0–6.0) 2.0 (0.0–5.0) 0.8284

Ventilator free days 26.0 (22.0–28.0) 26.0 (23.0–28.0) 0.9014

Death 0 1 (5.6) Anoxic brain injury; deemed non-preventable 1.0000
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