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Introduction: Tranexamic acid (TXA) protects the vasculature endothelium after hemor-

rhage, resulting in a decreased capillary leak. These properties may protect patients

receiving TXA from acute respiratory distress syndrome (ARDS), however, clinical studies

have yet to examine this topic. We hypothesized that trauma patients receiving TXA would

have lower incidence of ARDS.

Methods: This was a retrospective review of adult (18þ y) patients who presented to a large

Level I trauma center with an injury severity score� 16 from admit years 2012-2020. Propensity

matching was employed to examine how TXA administration is associated with ARDS.

Results: There were a total of 2751 patients meeting study criteria, with 162 (5.9%) received

TXA. Of the 162 patients that received TXA, only 12 (7.4%) received pre-hospital TXA, while

4 (2.5%) received TXA both pre-hospital and in hospital. Of the 63 patients developing

ARDS, 62 (98.4%) did not receive TXA. After propensity matching, 304 patients remained,

with 152 in each cohort. The incidence of ARDS (P ¼ 0.08), pneumonia (P ¼ 0.68), any

pulmonary complication (P ¼ 0.33), and mortality (P ¼ 0.37) were not different in patients

receiving TXA on propensity matching.

Conclusions: TXA did not protect trauma patients from pulmonary complications; however,

nearly all patients developing ARDS did not receive TXA. Larger studies should examine

this relationship to improve understanding of therapies that may prevent ARDS.

ª 2022 Elsevier Inc. All rights reserved.
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hospitalized trauma patients, making them even more sus-

ceptible to ARDS.5-7 Numerous mechanisms, including dys-

regulated lung inflammation involving functionally distinct

neutrophil activity, alveolar epithelial damage, and endothe-

lial permeability underlie acute lung injury leading to ARDS.4

Following an insult, proinflammatory processes within the

pulmonary endothelium promote wider intercellular gaps.8

The resultant leaky endothelium promotes increased perme-

ability of inflammatory mediators, toxins, and immune cells

that disrupt alveolar epithelial structure and function,

decreasing lung compliance and facilitating a state of respi-

ratory dysfunction.9,10 This time-sensitive disease process has

inspired a shift to prevention therapy research. Treatments

targeting the early cascade of inflammatory lung damage offer

a critical research avenue in ARDS mortality reduction.11

TXA is a potent antifibrinolytic with a wide range of clinical

indications including acute trauma with severe hemorrhage,

obstetric complications, as well as intra and postoperative

hemorrhage. As a synthetic lysine derivative, TXA blocks

plasminogen interaction with preformed plasmin and fibrin

thereby stabilizing fibrin mesh networks.12 Preclinical studies

using in vitro human umbilical vein endothelial cell models

have shown that these antifibrinolytic properties protect

against the endotheliopathy of trauma and reduces endothe-

lial leakiness.13,14 Further pre-clinical investigations, using

animals, have shown that these same properties make tra-

nexamic acid protective against lung injury after burns or

traumatic insult.15,16 While these protective effects are

currently under investigation for use in COVID-19-induced

lung injury,17 the role of tranexamic acid in reducing pulmo-

nary complications for trauma patients has not been exam-

ined. In this study, we set out to determine if patients who

received TXA had a lower incidence of ARDS. We hypothe-

sized that trauma patients receiving tranexamic acid would

have lower incidence of ARDS.
Methods

This study was deemed exempt by the Tulane University

School of Medicine Institutional Review Board and written

informed consent was waived, as the study utilized de-

identified data from the trauma registry. All adult patients

(18þ) who presented at University Medical Center Spirit of

Charity TraumaCenter, an urban, level I trauma center in New

Orleans, Louisiana, between 2012 and 2020 with injury

severity scores (ISS) greater than or equal to 16 were selected

for analysis using our trauma registry. At our trauma center,

TXA administration in the prehospital setting went into use

only recently by themost commonly used emergencymedical

services (EMS) service. Per the EMS service guidelines, TXA is

administered along with calcium when blood products are

given in the pre-hospital setting. TXA administration in hos-

pital is not part of any guideline or transfusion protocol and is

entirely surgeon dependent at our institution. Patient TXA

status was coded as a binary variable and defined as receiving

TXA in either a pre-hospital setting or at any time during

hospital stay. Patients with missing TXA information were

excluded from our analysis. Primary outcome of measure was

development of ARDS. Secondary outcomes included
development of pneumonia or any pulmonary complication,

defined as pneumonia and ARDS combined. These outcomes

were defined as a binary outcome, where patients either

developed ARDS, pneumonia, or pulmonary complications or

did not. ARDS and pneumonia were both defined per trauma

registry requirements.
Statistical analysis

Prior to matching, an unadjusted comparison was performed

between patients receiving TXA and those not receiving TXA.

Standardized mean differences (SMDs) were used to compare

baseline characteristics of unmatched and matched cohorts,

with a SMD greater than 10% considered as a sign of covariate

imbalance and differences between the TXA positive and

negative groups. Unmatched outcomes were analyzed using

chi-squared analysis and the ManneWhitney U test for cate-

gorical and continuous outcomes, respectively. Propensity

score matching with a 1:1 ratio and nearest neighbor match-

ing was used to examine the relationship of TXA with the

development of ARDS or other lung injury. Variables consid-

ered for propensity scorematching included gender, race, age,

blunt versus penetrating injury, need for massive transfusion

protocol, presence of traumatic brain injury, emergency

department (ED) systolic blood pressure (SBP), ED heart rate,

ED Glasgow coma scale (GCS), and ISS. Prehospital variables

were not considered formatching secondary to large amounts

of missing data. Logistic regression analysis with forwards

and backwards stepwise Alkaline information criterion AIC

criterion was then conducted to identify patient characteris-

tics were predictive of ARDS, any pulmonary complication,

pneumonia, or TXA administration. All considered variables

described were selected for matching. Missing data were

present in 4.5% of matching variables, and therefore imputa-

tion was not performed. Matching was not done with

replacement. McNemar’s test and the paired samples Wil-

coxon test were used for outcome analysis of binary and

continuous outcomes, respectively, in our matched sam-

ples.18,19 P-values less than 0.05 were considered statistically

significant. Propensity score matching was performed with

the “MatchIt” package and all statistical analysis was con-

ducted with the R version 3.6.1 (R Core Team, 2019).20
Results

A summary of patients included in the study is shown in

Figure. Therewas a total of 3098 patients with ISS greater than

or equal to 16 during the study period. A total of 214 patients

were then excluded for age less than 18 y, followed by another

133 patients excluded due to missing information regarding

TXA administration. Of the 2751 patients meeting study

criteria, 162 (5.9%) received TXA, while 2589 (94.1%) did not

receive TXA. Of the 162 patients that received TXA, 12 (7.4%)

received pre-hospital TXA and 4 (2.5%) received TXA both

pre-hospital and in-hospital.

https://doi.org/10.1016/j.jss.2022.06.017
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Fig. e A summary of patient selection and inclusion criteria

is shown.

Table 1 e Comparison of demographic and Physiologic variabl

Variable No TXA (N ¼ 258

Age 39.0 [28.0, 56.0]

Male gender 2041 (78.8)

Race (%)

Missing 6 (0.2)

American Indian 3 (0.1)

Asian 33 (1.3)

Black 1255 (48.5)

Native Hawaiian/Pacific Islander 3 (0.1)

Other 161 (6.2)

White 1128 (43.6)

Type of injury

Blunt 1805 (69.7)

Penetrating 761 (29.4)

Thermal 23 (0.9)

Traumatic brain injury 1101 (42.5)

ISS 22.0 [17.0, 27.0]

MTP activated 294 (11.4)

Prehospital GCS 14.0 [4.0, 15.0]

ED GCS 14.00 [3.0, 15.0]

Prehospital SBP 125.0 [99.0, 146.0]

ED SBP 124.0 [100.0, 145.0

Prehospital HR 90.00 [71.0, 109.0]

ED HR 90.0 [70.0, 108.0]

Prehospital shock index 0.85 [0.65, 1.02]

ED shock index 0.79 [0.64, 0.99]

TXA dose total (g) N/A

* Standardized Mean Difference.
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Unmatched comparison

Patient demographics and outcomes of our unmatched cohort

are summarized in Tables 1 and 2. Prior to matching, TXA

patients were younger, less likely to be Asian or Black, and

more likely to be White (all SMDs >10%). Patient’s receiving

TXA had higher ISS, were more likely to have massive trans-

fusion protocol , had lower prehospital GCS, lower prehospital

and emergency department systolic blood pressure, had

higher prehospital and emergency department heart rate, and

worse shock index (all SMDs >10%).

Prior to matching, analysis of in-hospital outcomes

(Table 2) demonstrated that patients that received TXA had

longer length of stay (6.0 versus 11.0 d, P < 0.001). There were

no other statistical differences in outcomes prior to matching

with regards to mortality, ARDS, pneumonia, and any pul-

monary complications. Of the 63 patients that developed

ARDS in the study, 62 (98.4%) did not receive TXA.
Matched comparison

After matching, there remained minor imbalance between

race (SMD 12%) and ED SBP (SMD 14.4%), although ED shock

index was balanced (SMD 8%) between groups (Table 3). All
es in unmatched cohorts.

9) TXA (N ¼ 162) SMD*

37.5 [27.3, 51.0] 11.20%

125 (77.2) 4.00%

21.30%

0 (0.0)

0 (0.0)

0 (0.0)

72 (44.4)

0 (0.0)

12 (7.4)

78 (48.1)

25.90%

97 (59.9)

65 (40.1)

0 (0.0)

51 (31.5) 23.00%

26.0 [19.0, 34.0]

71 (43.8) 30.30%

13.00 [4.0, 15.0] 78.00%

14.00 [3.0, 15.0] 5.10%

110.0 [85.0, 132.0] 12.00%

] 110.0 [82.0, 130.0] 23.00%

106.50 [84.8, 125.8] 16.60%

109.00 [89.8, 133.3] 46.90%

0.96 [0.73, 1.24] 58.10%

1.04 [0.74, 1.37] 38.5%

1.00 [1.00, 2.00] e

https://doi.org/10.1016/j.jss.2022.06.017
https://doi.org/10.1016/j.jss.2022.06.017


Table 2 e Outcomes of Unmatched cohorts.

Outcomes No TXA (N ¼ 2589) TXA (N ¼ 162) P-value

Hospital LOS (median, IQR) 6.0 [2.0, 14.0] 11.0 [2.0, 24.8] <0.001

Mortality (death) 754 (29.1) 55 (34.0) 0.22

ARDS 62 (2.4) 1 (0.6) 0.23

Pneumonia 145 (5.6) 10 (6.2) 0.90

Any pulmonary complications 183 (7.1) 10 (6.2) 0.78
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other matched variables were successfully matched (SMDs

<10%). The TXA cohort had higher pre-hospital shock indexes,

lower pre-hospital SBPs, and lower ED SBPs.

A comparison of outcomes in the matched cohorts is

shown in Table 4. The two groups were not different with

respect to development of ARDS (4.6% versus 0.7%, P ¼ 0.08). In

addition, there was no difference in any pulmonary compli-

cation (no TXA 10.5% versus 6.6%, P ¼ 0.33) or in-hospital

mortality (no TXA 37.5% versus 32.2%, P ¼ 0.37). Patients that

received TXA had significantly longer LOS (11 d versus 8 d,

P < 0.001).
Discussion

Pre-clinical studies have shown that tranexamic acid can

protect the endothelium after traumatic insult. These same

properties may result in decreased capillary leak in the lung,

with clinical investigations demonstrating some lung protec-

tive properties when TXA is administered after traumatic
Table 3 e Comparison of demographic and Physiologic variabl

Variable No TXA (N ¼
Agey 39.0 [27.0, 55.0]

Male Gendery 112 (73.7)

Race (%)y

Black 66 (43.4)

Other 7 (4.6)

White 79 (52.0)

Penetrating injury (n, %)y 53 (34.9)

Traumatic brain Injuryy 56 (36.8)

ISS (median [IQR])y 25.0 [19.0, 34.0]

MTP activatedy 60 (39.5)

Prehospital GCS (median, IQR) 12.0 [3.0, 15.0]

ED GCS (median, IQR)y 12.0 [3.0, 15.0]

Prehospital SBP (median, IQR) 117.00 [90.0, 143

ED SBP (median, IQR)y 115 [89.00, 143.0

Prehospital HR (median, IQR) 101.00 [83.25, 11

ED HR (median, IQR)y 109.5 [90.75, 131

Prehospital shock index (median, IQR) 0.86 [0.65, 1.11]

ED shock index (median, IQR) 0.95 [0.76, 1.22]

* Standardized Mean Difference.
yVariable was included in propensity score matching.
insult. In this study,we evaluatedmoderate to severely injured

patients to determine if TXA administration was associated

with lower incidence of ARDS. We did not find an association

between TXA administration and lower incidence of ARDS.

Beyond its involvement in fibrinolysis, tranexamic acid

also has potent anti-inflammatory properties.21,22 ARDS is an

inflammatory process that occurs in the lung, and the reduc-

tion of the inflammatory cascade that occurs after trauma

may be away to decrease the risk of ARDS.We did not observe

a lower incidence of ARDS in patients that received tranexa-

mic acid. However, it is important to note that nearly all pa-

tients that developed ARDS did not receive TXA and that the

incidence of ARDS is relatively low, therefore, this study may

not be powered to detect such a benefit. Pre-clinical studies

have described decreased inflammation in the lungs after

burn or traumatic injurywith TXA administration.15,16 Further

studies are need to determine if tranexamic acid may play a

role in decreasing incidence of ARDS.

An important secondary outcome we examined was the

development of pneumonia. We did not observe a lower
es in matched cohorts.

152) TXA (N ¼ 152) SMD*

38.0 [28.0, 51.0] 8.3%

117 (77.0) 7.6%

11.8%

67 (44.1)

11 (7.2)

74 (48.7)

56 (36.8) 4.1%

51 (33.6) 6.9%

26.0 [19.0, 34.0] 6.8%

63 (41.4) 4%

13.0 [3.0, 15.0] 7.7%

14.0 [3.0, 15.0] 9.9%

.0] 110.0 [86.0, 132.0] 17.8%

0] 110.0 [82.00, 130.0] 14.4%

2.00] 106.00 [84.75, 124.75] 1.8%

.0] 109.0 [89.8, 128.50] 5.5%

0.96 [0.72, 1.21] 16.1%

1.02 [0.74, 1.37] 8%

https://doi.org/10.1016/j.jss.2022.06.017
https://doi.org/10.1016/j.jss.2022.06.017
https://doi.org/10.1016/j.jss.2022.06.017


Table 4 e Comparison of outcomes in propensity matched group.

Variable No TXA (N ¼ 152) TXA (N ¼ 152) P-value

Hospital LOS (median, IQR) 8.00 [1.0, 15.0] 11.0 [3.0, 25.5] P < 0.001

Mortality (death) 57 (37.5) 49 (32.2) P ¼ 0.37

ARDS 7 (4.6) 1 (0.7) P ¼ 0.08

Pneumonia 13 (8.6) 10 (6.6) P ¼ 0.68

Any pulmonary complication 16 (10.5) 10 (6.6) P ¼ 0.33

t a gh a v i e t a l � t r an e x am i c a c i d a nd l ung i n j u r y 473
incidence of pneumonia in patients that received tranexamic

acid. Prior studies have demonstrated antimicrobial effects of

tranexamic acid, including lower infection rates with the

administration of TXA perioperatively. Draxler et al. observed

a reduced incidence of surgical site infection following cardiac

surgery in patients treatedwith TXA. No patients in that study

developed pneumonia, so lung infection could not be exam-

ined.23 Oertil et al. found lower local wound complication rates

with peri- and post-operative tranexamic acid.24 Furthermore,

the orthopedic literature has shown lower joint infection after

knee replacement surgery with TXA.25,26 The present study is

the first to examine rates of pneumonia after acute traumatic

injury. A pre-clinical study using amurinemodel of traumatic

brain injury failed to show improved bacterial clearance with

tranexamic acid administration.27 Clinical and pre-clinical

studies are needed to determine if tranexamic acid can help

prevent pneumonia in acutely injured trauma patients.

The CRASH-2 and CRASH-3 trial showed a survival

advantage when TXA is given within 3 h of injury in bleeding

trauma patients.28,29 We found no change in mortality in our

matched cohort of patients receiving TXA. Many variables

exist that may explain this discrepancy in survival. Some

studies that showed a survival benefit did so with the

administration of a total of 2 g of TXA, while the median

dosage for our study was 1 g. Other studies have shown no

benefit to providing the second TXA dose to bring the total

dose to 2 g.30 In addition, giving TXA early after injury and in

the prehospital setting is an important component of the

CRASH-2 and CRASH-3 trials. At our trauma center, TXA

administration in the prehospital setting went into use only

recently by the most commonly used EMS service, which ex-

plainswhy only 12 patients in the cohort received pre-hospital

TXA. Per the EMS service guidelines, TXA is administered

along with calcium when blood products are given in the pre-

hospital setting. Further studies are needed to determine how

timing and dosage of TXA can influence outcomes. TXA may

be especially beneficial in patients with traumatic brain

injury.29 It is important to note that our matched cohort was

balanced with respect to incidence of traumatic brain injury.

This study was not without limitations, including those

related to retrospective analysis of trauma registries. Registry

data was used to examine both pneumonia and ARDS. The

trauma registry relies on accurate reporting and coding.While

we cannot confirm that the data is devoid of coding errors, any

such errors are likely random and unlikely to create bias with

such a large sample size. In addition, incidence of blood

transfusion is related to pulmonary complications. While

activation of the massive transfusion protocol was a variable
that we considered in our matched cohort, precise data on

blood products transfused could not be examined. In addition,

we could not consider anatomical location of injury given

limitation with the database. Chest trauma is a known risk

factor for ARDS and could have played a role in the develop-

ment of ARDS. Finally, our analysis was limited to in-hospital

outcomes and the long-term effects of TXA on pulmonary

complications could not be examined.

In conclusion, administration of TXA in moderate to

severely injured trauma patients was not associated with

lower incidence of ARDS. However, all but one patient that

developed ARDS did not receive TXA. Larger studies are

needed to examine whether TXA may protect acutely injured

trauma patients from pulmonary complications.
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Meeting Preseentattion

The results of this study were presented at the virtual Shock

Society Annual Conference on October 11-15th, 2021.
r e f e r e n c e s

1. Daurat A, Millet I, Roustan JP, et al. Thoracic Trauma Severity
score on admission allows to determine the risk of delayed
ARDS in trauma patients with pulmonary contusion. Injury.
2016;47:147e153.

2. Wu J, Sheng L, Ma Y, et al. The analysis of risk factors of
impacting mortality rate in severe multiple trauma patients
with posttraumatic acute respiratory distress syndrome. Am J
Emerg Med. 2008;26:419e424.

3. Birkner DR, Halvachizadeh S, Pape HC, Pfeifer R. Mortality of
adult respiratory distress syndrome in trauma patients: a
systematic review over a period of four decades. World J Surg.
2020;44:2243e2254.

4. Meyer NJ, Gattinoni L, Calfee CS. Acute respiratory distress
syndrome. Lancet. 2021;398:622e637.

5. Hoyt DB, Simons RK, Winchell RJ, et al. A risk analysis of
pulmonary complications following major trauma. J Trauma.
1993;35:524e531.

6. Hudson LD, Milberg JA, Anardi D, Maunder RJ. Clinical risks
for development of the acute respiratory distress syndrome.
Am J Respir Crit Care Med. 1995;151:293e301.

7. Moore FA, Moore EE, Read RA. Postinjury multiple organ
failure: role of extrathoracic injury and sepsis in adult
respiratory distress syndrome. New Horiz. 1993;1:538e549.

8. Millar FR, Summers C, Griffiths MJ, Toshner MR,
Proudfoot AG. The pulmonary endothelium in acute
respiratory distress syndrome: insights and therapeutic
opportunities. Thorax. 2016;71:462e473.

9. Bastarache JA, Wang L, Geiser T, et al. The alveolar epithelium
can initiate the extrinsic coagulation cascade through
expression of tissue factor. Thorax. 2007;62:608e616.

10. Piantadosi CA, Schwartz DA. The acute respiratory distress
syndrome. Ann Intern Med. 2004;141:460e470.

11. Spragg RG, Bernard GR, Checkley W, et al. Beyond mortality:
future clinical research in acute lung injury. Am J Respir Crit
Care Med. 2010;181:1121e1127.

12. Cai J, Ribkoff J, Olson S, et al. The many roles of tranexamic
acid: an overview of the clinical indications for TXA in
medical and surgical patients. Eur J Haematol. 2020;104:79e87.

13. Diebel LN, Martin JV, Liberati DM. Early tranexamic acid
administration ameliorates the endotheliopathy of trauma
and shock in an in vitro model. J Trauma Acute Care Surg.
2017;82:1080e1086.

14. Diebel ME, Martin JV, Liberati DM, Diebel LN. The temporal
response and mechanism of action of tranexamic acid in
endothelial glycocalyx degradation. J Trauma Acute Care Surg.
2018;84:75e80.

15. Teng Y, Feng C, Liu Y, Jin H, Gao Y, Li T. Anti-inflammatory
effect of tranexamic acid against trauma-hemorrhagic shock-
induced acute lung injury in rats. Exp Anim. 2018;67:313e320.
16. Carter DW, Prudovsky I, Kacer D, et al. Tranexamic acid
suppresses the release of mitochondrial DAMPs and reduces
lung inflammation in a murine burn model. J Trauma Acute
Care Surg. 2019;86:617e624.

17. Ness T. Tranexamic Acid (TXA) and Corona Virus 2019 (COVID19)
in Inpatients (TCInpatient). ClinicalTrials gov; 2020.

18. Austin PC. Balance diagnostics for comparing the distribution
of baseline covariates between treatment groups in
propensity-score matched samples. Stat Med.
2009;28:3083e3107.

19. Staffa SJ, Zurakowski D. Five steps to successfully implement
and evaluate propensity score matching in clinical research
studies. Anesth Analg. 2018;127:1066e1073.

20. Zhang Z. Propensity score method: a non-parametric
technique to reduce model dependence. Ann Transl Med.
2017;5:7.

21. Barrett CD, Moore HB, Kong YW, et al. Tranexamic acid
mediates proinflammatory and anti-inflammatory signaling
via complement C5a regulation in a plasminogen activator-
dependent manner. J Trauma Acute Care Surg.
2019;86:101e107.

22. Jimenez JJ, Iribarren JL, Lorente L, et al. Tranexamic acid
attenuates inflammatory response in cardiopulmonary
bypass surgery through blockade of fibrinolysis: a case
control study followed by a randomized double-blind
controlled trial. Crit Care. 2007;11:1e10.

23. Draxler DF, Yep K, Hanafi G, et al. Tranexamic acid modulates
the immune response and reduces postsurgical infection
rates. Blood Adv. 2019;3:1598e1609.

24. Oertli D, Laffer U, Haberthuer F, Kreuter U, Harder F.
Perioperative and postoperative tranexamic acid reduces the
local wound complication rate after surgery for breast cancer.
Br J Surg. 1994;81:856e859.

25. Lacko M, Jarcuska P, Schreierova D, Lackova A, Gharaibeh A.
Tranexamic acid decreases the risk of revision for acute and
delayed periprosthetic joint infection after total knee
replacement. Jt Dis Relat Surg. 2020;31:8e13.

26. Hong GJ, Wilson LA, Liu JB, Memtsoudis SG. Tranexamic acid
administration is associated with a decreased odds of
prosthetic joint infection following primary total hip and
primary total knee arthroplasty: a national database analysis.
J Arthroplasty. 2021;36:1109e1113.

27. Draxler DF, Awad MM, Hanafi G, et al. Tranexamic acid
influences the immune response, but not bacterial clearance
in a model of post-traumatic brain injury pneumonia. J
Neurotrauma. 2019;36:3297e3308.

28. Collaborators CRASH-2. The importance of early treatment
with tranexamic acid in bleeding trauma patients: an
exploratory analysis of the CRASH-2 randomised controlled
trial. Lancet. 2011;377:1096e1101.e2.

29. Roberts I, Shakur-Still H, Aeron-Thomas A, et al. Effects of
tranexamic acid on death, disability, vascular occlusive
events and other morbidities in patients with acute traumatic
brain injury (CRASH-3): a randomised, placebo-controlled
trial. Lancet. 2019;394:1713e1723.

30. Guyette FX, Brown JB, Zenati MS, et al. Tranexamic acid
during prehospital transport in patients at risk for
hemorrhage after injury: a double-blind, placebo-controlled,
randomized clinical trial. JAMA Surg. 2021;156:11e20.

http://refhub.elsevier.com/S0022-4804(22)00372-9/sref1
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref1
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref1
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref1
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref1
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref2
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref2
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref2
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref2
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref2
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref3
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref3
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref3
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref3
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref3
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref4
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref4
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref4
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref5
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref5
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref5
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref5
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref6
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref6
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref6
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref6
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref7
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref7
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref7
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref7
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref8
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref8
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref8
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref8
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref8
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref9
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref9
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref9
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref9
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref10
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref10
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref10
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref11
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref11
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref11
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref11
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref12
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref12
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref12
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref12
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref13
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref13
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref13
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref13
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref13
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref14
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref14
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref14
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref14
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref14
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref15
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref15
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref15
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref15
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref16
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref16
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref16
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref16
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref16
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref17
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref17
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref18
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref18
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref18
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref18
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref18
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref19
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref19
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref19
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref19
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref20
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref20
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref20
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref21
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref21
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref21
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref21
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref21
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref21
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref22
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref22
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref22
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref22
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref22
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref22
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref23
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref23
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref23
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref23
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref24
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref24
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref24
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref24
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref24
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref25
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref25
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref25
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref25
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref25
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref26
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref26
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref26
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref26
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref26
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref26
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref27
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref27
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref27
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref27
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref27
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref28
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref28
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref28
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref28
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref28
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref29
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref29
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref29
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref29
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref29
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref29
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref30
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref30
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref30
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref30
http://refhub.elsevier.com/S0022-4804(22)00372-9/sref30
https://doi.org/10.1016/j.jss.2022.06.017
https://doi.org/10.1016/j.jss.2022.06.017
https://doi.org/10.1016/j.jss.2022.06.017

	A Propensity-Matched Analysis of Tranexamic Acid and Acute Respiratory Distress Syndrome in Trauma Patients
	Introduction
	Methods
	Statistical analysis

	Results
	Unmatched comparison
	Matched comparison

	Discussion
	Author Contributions
	Acknowledgments
	Disclosure
	Funding
	Meeting Preseentattion
	References


