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	16. Abstract 
	BACKGROUND:

The aim of the CRASH-2 trial was to assess the effects of early administration of tranexamic acid on death, vascular occlusive events, and blood transfusion in trauma patients with significant haemorrhage. Tranexamic acid significantly reduced all-cause mortality. Because tranexamic acid is thought to exert its effect through inhibition of fibrinolysis, we undertook exploratory analyses of its effect on death due to bleeding.

METHODS:

The CRASH-2 trial was undertaken in 274 hospitals in 40 countries. 20,211 adult trauma patients with, or at risk of, significant bleeding were randomly assigned within 8 h of injury to either tranexamic acid (loading dose 1 g over 10 min followed by infusion of 1 g over 8 h) or placebo. Patients were randomly assigned by selection of the lowest numbered treatment pack from a box containing eight numbered packs that were identical apart from the pack number. Both participants and study staff (site investigators and trial coordinating centre staff ) were masked to treatment allocation. We examined the effect of tranexamic acid on death due to bleeding according to time to treatment, severity of haemorrhage as assessed by systolic blood pressure, Glasgow coma score (GCS), and type of injury. All analyses were by intention to treat. The trial is registered as ISRCTN86750102, ClinicalTrials.gov NCT00375258, and South African Clinical Trial Register/Department of Health DOH-27-0607-1919.

FINDINGS:

10,096 patients were allocated to tranexamic acid and 10,115 to placebo, of whom 10,060 and 10,067, respectively, were analysed. 1063 deaths (35%) were due to bleeding. We recorded strong evidence that the effect of tranexamic acid on death due to bleeding varied according to the time from injury to treatment (test for interaction P<.0001). Early treatment (≤1 h from injury) significantly reduced the risk of death due to bleeding (198/3747 [5.3%] events in tranexamic acid group vs 286/3704 [7.7%] in placebo group; relative risk [RR] 0.68, 95% CI 0.57-0.82; P<.0001). Treatment given between 1 and 3 h also reduced the risk of death due to bleeding (147/3037 [4.8%] vs 184/2996 [6.1%]; RR 0.79, 0.64-0.97; P=.03). Treatment given after 3 h seemed to increase the risk of death due to bleeding (144/3272 [4.4%] vs 103/3362 [3.1%]; RR 1.44, 1.12-1.84; P=.004). We recorded no evidence that the effect of tranexamic acid on death due to bleeding varied by systolic blood pressure, Glasgow coma score, or type of injury.

INTERPRETATION:

Tranexamic acid should be given as early as possible to bleeding trauma patients. For trauma patients admitted late after injury, tranexamic acid is less effective and could be harmful.
FUNDING:
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	sECTION 2: CRITICAL APPRAISAL OF VALIDITY

	1. Number of patients starting each arm of the study?
	Tranexamic acid: 10,096; placebo 10,115

	2. Main characteristics of study patients (inclusions, exclusions, demographics, settings, etc.)?
	Inclusion criteria: Adult trauma patients less than 8 hours from injury, with or at risk of significant bleeding as determined by treating physician.

	3. Intervention(s) being investigated?
	Administration of tranexamic acid

	4. Comparison treatment(s), placebo, or nothing?
	Placebo

	5. Length of follow-up? Note specified end points e.g. death, cure, etc.
	4 weeks

	6. What outcome measures are used? List all that assess effectiveness.
	Primary outcome: all-cause mortality categorized as follows: bleeding, vascular occlusion (myocardial infarction, cerebrovascular accident, pulmonary embolism), multi-organ failure, head injury, other.

	7. What is the effect of the intervention(s)? Include absolute risk, relative risk, NNT, CI, p-values, etc.
	Death due to all causes: 3076; death due to bleeding: 1063.
Risk of death due to bleeding was reduced by tranexamic acid. There was no effect on death due to nonbleeding causes.

Risk of death due to bleeding with tranexamic acid: 489/10,069 (4.9%).
Risk of death due to bleeding with placebo: 574/10,067 (5.4%) (RR 0.85; 95% CI, 0.76-0.96; P=.0077).
The effect of tranexamic acid on death due to bleeding varied according to the time from injury to treatment:
Treatment given ≤1 hour from time of injury: tranexamic acid reduces risk.

Risk of death due to bleeding with tranexamic acid: 198/3747 (5.3%).
Risk of death due to bleeding with placebo: 286/3704 (7.7%) (RR 0.68; 95% CI, 0.57-0.82; P<.0001).
Treatment given 1-3 hours from time of injury: tranexamic acid reduces risk.
Risk of death due to bleeding with tranexamic acid: 147/3037 (4.8%).
Risk of death due to bleeding with placebo: 184/2996 (6.1%) (RR 0.79; 95% CI, 0.64-0.97; P=.03).
Treatment given >3 hours from time of injury: tranexamic acid increases risk.
Risk of death due to bleeding with tranexamic acid: 144/3272 (4.4%).
Risk of death due to bleeding with placebo: 103/3362 (3.1%) (RR 1.44; 95% CI, 1.12-1.84; P=.004).

	8. What are the adverse effects of intervention compared with no intervention?
	None reported

	9. Study addresses an appropriate and clearly focused question - select one
	Well covered

	10. Random allocation to comparison groups
	Well covered

	11. Concealed allocation to comparison groups
	Well covered

	12. Subjects and investigators kept “blind” to comparison group allocation
	Well covered


	13. Comparison groups are similar at the start of the trial
	Well covered

	14. Were there any differences between the groups/arms of the study other than the intervention under investigation? If yes, please indicate whether the differences are a potential source of bias.
	Well covered

	15. Were all relevant outcomes measured in a standardized, valid, and reliable way?
	Well covered

	16. Are patient-oriented outcomes included? If yes, what are they?
	Yes; all-cause mortality categorized as above, as well as analysis for death due to bleeding.

	17. What percent dropped out, and were lost to follow up? Could this bias the results? How?
	Most patients (99.6%) had follow-up. Only 0.4% were not followed up, which was not addressed, but we estimate minimal impact on the results (no bias) due to the large sample size.

	18. Was there an intention-to-treat analysis? If not, could this bias the results? How?
	Yes, all analyses were by intention to treat.

	19. If a multi-site study, are results comparable for all sites?
	Yes, multi-site study. All site results were comparable.

	20. Is the funding for the trial a potential source of bias? If yes, what measures were taken to insure scientific integrity?
	The sponsors had no role in study design, data collection, data analysis, data interpretation, or writing of the report.

	21. To which patients might the findings apply? Include patients in the study and other patients to whom the findings may be generalized.
	Adult trauma patients with or at risk of significant bleeding who are less than 3 hours from the time of trauma.

	22. In what care settings might the findings apply, or not apply?
	Outpatient centers, long-term care facilities.

	23. To which clinicians or policy makers might the findings be relevant?
	Emergency departments, trauma centers.
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	SECTION 4: CONCLUSIONS

	1. Validity: How well does the study minimize sources of internal bias and maximize internal validity? Give one number on a scale of 1 to 7 (1=extremely well; 4=neutral; 7=extremely poorly)
	1 

	2. If 4.1 was coded as 4, 5, 6, or 7, please describe the potential bias and how it could affect the study results. Specifically, what is the likely direction in which potential sources of internal bias might affect the results?
	 

	3. Relevance: Are the results of this study generalizable to and relevant to the health care needs of patients cared for by “full scope” family physicians? Give one number on a scale of 1 to 7 (1=extremely well; 4=neutral; 7=extremely poorly)
	1 

	4. If 4.3 was coded as 4, 5, 6, or 7, please provide an explanation.
	 

	5. Practice-changing potential: If the findings of the study are both valid and relevant, does the practice that would be based on these findings represent a change from current practice? Give one number on a scale of 1 to 7 (1=definitely a change from current practice; 4=uncertain; 7=definitely not a change from current practice)
	2 

	6. If 4.5 was coded as 1, 2, 3, or 4, please describe the potential new practice recommendation. Please be specific about what should be done, the target patient population and the expected benefit.
	 

	7. Applicability to a Family Medical Care Setting:

Is the change in practice recommendation something that could be done in a medical care setting by a family physician (office, hospital, nursing home, etc), such as a prescribing a medication, vitamin or herbal remedy; performing or ordering a diagnostic test; performing or referring for a procedure; advising, educating or counseling a patient; or creating a system for implementing an intervention? Give one number on a scale of 1 to 7 (1=definitely could be done in a medical care setting; 4=uncertain; 7=definitely could not be done in a medical care setting)
	1 

	8. If you coded 4.7 as a 4, 5, 6 or 7, please explain. 
	 

	9. Immediacy of Implementation: Are there major barriers to immediate implementation? Would the cost or the potential for reimbursement prohibit implementation in most family medicine practices? Are there regulatory issues that prohibit implementation? Is the service, device, drug or other essentials available on the market? Give one number on a scale of 1 to 7 (1=definitely could be immediately applied; 4=uncertain; 7=definitely could not be immediately applied)
	4 

	10. If you coded 4.9 as 4, 5, 6, or 7, please explain why.
	Uncertain as to the availability of tranexamic acid in emergency departments and trauma centers.

	11. Clinical meaningful outcomes or patient-oriented outcomes: Are the outcomes measured in the study clinically meaningful or patient oriented? Give one number on a scale of 1 to 7 (1=definitely clinically meaningful or patient oriented; 4=uncertain; 7=definitely not clinically meaningful or patient oriented)
	1 

	12. If you coded 4.11 as a 4, 5, 6, or 7 please explain why.
	 

	13. In your opinion, is this a Pending PURL? Give one number on a scale of 1 to 7 (1=definitely a Pending PURL; 4=uncertain; 7=definitely not a Pending PURL)

Criteria for a Pending PURL:

· Valid: Strong internal scientific validity; the findings appears to be true.

· Relevant: Relevant to the practice of family medicine

· Practice changing: There is a specific identifiable new practice recommendation that is applicable to what family physicians do in medical care settings and seems different than current practice.

· Applicability in medical setting:

· Immediacy of implementation 
	1 
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