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Objectives

• Go over 3 papers in 90 minutes

• Brief 5 minute overview of the paper (big picture)

• Interactive audience discussion



CRASH-3 Trial
Published online: 14 October 2019

• CRASH-1 trial?

• CRASH-2?

• CRASH-3…

• CRASH-4?



CRASH 3 trial

• Does tranexamic acid work in 
patients with TBI?

• RCT placebo controlled trial in 175 
hospitals in 29 countries!

• Inclusion: Adults with moderate or 
severe TBI (GCS <12) within 3 hours of 
injury or any haemorrhage on CT

• Excluded: major extracranial 
haemorrhage

(Some changes to the study design 
during recruitment)



CRASH 3: methods

• Good randomisation and blinding

• Intervention: 1gm tranexamic acid over 10 minutes followed by 1gm infusion over 8 hours 
vs. matched placebo

• Primary outcome: head injury related death by 28 days

• Prespecified analysis that excluded GCS 3 or bilateral unreactive pupils

• Secondary outcomes: lots- including safety outcomes





CRASH 3: participating countries

• Pakistan (4567)

• UK (3143)

• Malaysia (1567)

• Georgia (771)

• Spain (425)

• Nigeria (409)

• Colombia (335)

• Nepal (225)

• Albania (214)

• Japan (165)

• UAE (126)

• Myanmar (121)

• Cameroon (116)

• Afghanistan (87)

• Mexico (79)

• Italy (72)

• Iraq (55)

• Cambodia (45)

• Zambia (44)
• Romania (35)
• El Salvador (28)
• Egypt (20)
• Slovenia (15)
• Ireland (12)
• PNG (10)
• Canada (7)
• Jamaica (7)
• Indonesia (6)
• Kenya (1)



CRASH 3 results

• NNT 77 or 66

• No difference in safety outcomes

• Some limitations reported



CRASH 3 Trial:

• “…given the absence of any adverse effects in this trial, the 
implications of wrongly concluding that tranexamic acid is 
ineffective are likely to be far more consequential than are 
those of wrongly concluding that tranexamic acid is effective.”



CRASH 3: 
Authors 

conclusion

“Our results show that tranexamic acid is 
safe in patients with TBI and that 
treatment within 3 hours of injury reduces 
head injury-related death. Patients should 
be treated as soon as possible.”



CRASH 3: Thoughts?





High 
sensitive 
Troponin:

5 Nov 2019



April 2011: Roche 
5th generation hsTnT



“Routine practice” in South Australia

• 5th generation Troponin “masked” and reported to <29ng/L

• State-wide chest pain protocol

• Troponin measured at baseline then at 3 (and/or 6) hours

• Admission if: positive troponin, ongoing chest pain, known CAD

• Discharge if: negative troponin, & outpatient functional testing if age >65 or >3 cardiac 
risk factors. Otherwise GP follow up



What if…

• Troponin at 0 and 1 hour (but at least >3 hours 
after symptom onset)

• Report troponin to <5ng/L

• Change protocol to: 

• Rule out & discharge if <5ng/L

• Rule out & discharge if <12ng/L and change in 
troponin over 1 hour <3ng/L

• Rule in & admit if >52ng/L or change >5ng/L

• “Continued observation with repeat testing 
and possible hospital admission” for the 
others. 



Methods

• Population: Low risk patients suitable for discharge if ruled-out

• Randomise patients to either strategy: 0/1 vs. standard protocol

• Primary outcome measure: incidence of composite all-cause mortality or new MI within 30 
days

• Secondary end points: representation, readmission, coronary revascularization, etc

• Noninferiority margin was set for a number needed to harm of 200 (0.5%)

• (Study ended enrolment in April 2019 due to lack of equipoise)



Summary so far… 



Results

• 3288 patients analysed and followed to 30 days

• Median age 59

• Median HEART score 3

• Primary outcome: 1% miss in both arms (non-inferior)



Secondary outcomes

• Patients in the 0/1 hour arm more likely to be discharged from ED 
45% vs. 32%

• LOS less in 0/1 hour arm - 4.6hr vs. 5.6hr

• 0/1 hour arm had less referral for functional testing (stress test etc)

• More patients in subgroup with initial troponin <29ng/L had greater 
rate of coronary angiography (7.1% vs. 5.3%) and revascularisation 
(2.5% vs. 1%)



Authors conclusion



Thoughts?



Vitamin C for 
Sepsis



The craze…



Vitamin C has 
to be good…

• Vit C deficiency common in sepsis

• Plasma levels are associated with degree of 
organ failure

• Plays a critical role in many physiologic 
processes typically deranged in sepsis

• Small trials and retrospective cohort studies of 
vitamin C have demonstrated promising results 
among patients with burns, sepsis, and septic 
shock





The question… Does Vitamin C help patients with severe sepsis 
and severe acute respiratory failure



Methods

• Randomized double-blind placebo 
controlled trial

• 7 ICU’s in the USA (2014-2017)

• Inclusion: Sepsis plus ARDS present for less 
than 24 hours

• Intervention: IV infusion of Vit C 
(50mg/kg) q6hrs for 96 hours vs. placebo

• 3 co-primary outcomes: change in mSOFA, 
CRP and thrombomodulin at 0, 48, 96 and 
168 hours 

• 46 prespecified secondary outcomes



Results



Results

• 1262 patients screened

• 170 patients randomised

• No difference in any primary 
outcome



Secondary outcomes

• 43 of the 46 outcomes were not 
significantly different (p >0.05)

• 28 day mortality 46% vs. 30% 
(p=0.03) 

• Between group difference 16% 
[95% CI, 2%-31%]





Author’s conclusion





Thoughts?



Summary take home points

• Tranexamic acid for TBI?

• High sensitive troponin?

• Vitamin C for sepsis?


