Intramuscular tranexamic acid for the treatment of symptomatic mild
traumatic brain injury in older adults: a randomised, double-blind,
placebo-controlled trial
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BACKGROUND
• Every year in England & Wales, about 1.4 million patients
attend UK Emergency Departments (ED) with a Traumatic Brain
Injury (TBI)
• Most are categorised as mild (Glasgow Coma Scale (GCS) score 1315)
• The term ‘mild’ is misleading in older adults who have higher
death rates and worse neurological outcomes than younger adults
• TBI is a strong risk factor for dementia, particularly in older adults

• Even mild TBI without loss of consciousness doubles dementia risk

BACKGROUND
Older adults have worse outcomes after TBI
(more older adults die and fewer have a full recovery)

BACKGROUND
TBI patients have microbleeds not visible on CT scan, which
early TXA treatment may prevent

BACKGROUND
• The CRASH-3 trial showed that:
o early (within 3 hours of injury) tranexamic acid (TXA)
treatment improves outcome in patients with mild head
injuries who have bleeding on a CT scan
o with no evidence of adverse effects or complications

• CRASH-3 only included patients with GCS 12-15 if bleeding
was present on CT scan.

• But many of these patients are scanned too late to benefit from
treatment

• Earlier TXA treatment may prevent intracranial bleeding and
increase the number of patient who can benefit

BACKGROUND
Intramuscular TXA is well tolerated and rapidly absorbed
reaching therapeutic blood levels within 11 minutes of injection
Therapeutic concentrations
reached after 1 gram TXA:
• 5 mg/L = ≅ 4 minutes
• 10 mg/L ≅ 11 minutes

TRAUMA-INTACT Trial: ClinicalTrials.gov Identifier: NCT03875937

AIM
To assess the effectiveness and safety of early intramuscular TXA
administration in older adults with symptomatic mild head
injury
To provide reliable evidence about the effects of early
intramuscular TXA on intracranial haemorrhage, disability,
death, and dementia

TRIAL DESIGN
• Randomised, double blind, placebo-controlled trial

• 10,000 older adults
• Symptomatic mild head injury
• Patients randomly allocated to receive intramuscular TXA
(500mg) or matching placebo (0.9% NaCl)

• The trial will be conducted by ambulance services and in
emergency departments of trauma centres and trauma units in
the UK

PILOT PHASE
A pilot phase is planned due to the current SARS-CoV-2 pandemic
The pilot phase will allow us to:
• assess the potential impact on recruitment rate
• determine whether the trial procedures are fit for purpose
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ELIGIBLITY CRITERIA
• Appears 70 years or more
• Signs of head injury (e.g. laceration, bruise, swelling, pain in head or face) and
has/had impaired consciousness (loss of consciousness, amnesia, confusion)
or nausea or vomiting

• GCS ≥ 13
• Not known to have dementia
• Within 3 hours of injury (do not include if interval cannot be estimated)
• Not living in nursing home, mental health institution, prison
• TXA is not indicated (e.g. major bleeding) or contraindicated (e.g. known
allergy or suspected acute arterial or venous thrombosis)
• Patient will be taken to a participating hospital

ASSESSMENT OF CAPACITY TO CONSENT
• Eligible patients may not have the capacity to consent - they have sustained a
symptomatic head injury and may have impaired consciousness.
• Capacity to consent needs to be assessed by the person responsible for the
patient's care.
• Does the patient possess sufficient mental capability to:
o understand the information provided, including the risks and benefits
o appreciates how it is relevant to their circumstances
o make a reasoned decision about whether or not to participate
o to communicate that choice

• Relatives/friends might not be available, or if available, their capacity to give
informed consent might be impaired due to shock and the short time available

CONSENT OPTIONS (1)
Where a patient has full capacity:
• Obtain written consent from patient

Where a patient does not have full capacity:
• Give information to level of capacity and obtain verbal assent – Note:
this is not consent.
• Respect decision if assent not given
If patient is unable to give assent and a personal representative
(relative/friend) is available and willing and able to make a decision on
behalf of the patient:
• Obtain written consent from personal representative or
• Obtain verbal assent

CONSENT OPTIONS (2)
Where neither the patient or personal representative can consent or
assent:
• Get consent from the Professional Legal Representative (an
independent doctor working with the patient or a person nominated by
the healthcare provider) if available in the emergency (unlikely to be
used where patients are recruited at pre-hospital) OR
• Defer consent

FOLLOW UP CONSENT
Where deferred consent, or assent has been used:
• Obtain consent for continuation in the trial
Situations where no/missed opportunity to obtain consent:
• Patient discharged directly from ED without admission to hospital:
post information sheet and consent form to patient (max 3 times)

• Patient dies: the most appropriate healthcare professional should
notify the relative/friend of the research involvement. Where it has
been determined that obtaining informed consent from relative/friend
is not appropriate, informed consent will be obtained from a PrLR

CONSENT DOCUMENTATION
Electronic consent / paper consent
Consent documents provided:
• brief information sheet
• information sheet
• consent form
• invitation letter to the participant
• invitation letter to the representative

BASELINE DATA
• Complete as soon as possible
• Mostly

routine

clinical

information

• Direct database entry or paper
• For direct database entry, have
all information needed before
logging in

RANDOMISATION
• The trial drug is packed according to a randomisation list

• Each drug box has 8 uniquely numbered treatment packs
(number format xxxx/xxx)
• Select the lowest numbered treatment pack available and to
randomise a patient
• Document who prescribed the treatment and when
• Time of randomisation is the start of the first injection
• Trial drug must be available where patients are recruited (with
paramedics or Emergency Department)

• There is no need to restrict any clinically indicated treatments

INVESTIGATIONAL MEDICINAL PRODUCT (IMP)
MANAGEMENT
Oversight of IMP and local procedures
required for security and accountability
IMP management risk assessment to
be completed before trial can be
started at a site
Key points:
• How will drug be made available
where it is needed (ambulance or
Emergency Department)?
• How will drug be accounted for
when given to paramedics?
• Who will be responsible for
accountability
at
ambulance
stations/Emergency Department?

HOW TO GIVE THE TRIAL TREATMENT
• Assess the patients muscle mass; the dose (500mg TXA or placebo) can
be given as either:
o a single 5 mL intramuscular (IM) injection of 100 mg/ml or
o two 2.5mL intramuscular injections if the muscle mass cannot
accommodate a 5mL injection

• Use the most appropriate needle size for IM administration from your
stock (usually 1" between 19 - 25 G and from 1 ½ inches up to 3" for
large adults)

• Select

injection
site(s):
deltoid, thigh or buttocks
depending on muscle mass

• Use the Z-track method to
administer to seal the
medication in the muscle

SAFE HANDOVER OF PATIENTS AT HOSPITAL
Hospital staff need to know the patient has been recruited to CRASH-4 and
have all the information to care for the patient and complete follow up
procedures:
• place a trial wristband on the patient immediately after giving the trial
drug stating ‘Randomised to the CRASH-4 trial’, ‘Randomisation
number’, ‘Received tranexamic acid 500mg/placebo’, ‘Date’, ‘Time
(24hrs)’
• record randomisation number, the fact that the CRASH-4 trial treatment
was given, by who and what time it was given on the
ambulance Patient Report Form
• handover a copy of ambulance Patient Report Form to be added to
the patient’s medical record to ensure this information is available to
the hospital team
• verbally inform the receiving Emergency Department team of the
patient’s recruitment in the trial

OUTCOMES
Primary Outcome:
• Discharge from the emergency department within 24 hours of arrival

Secondary Outcomes:
• Intracranial bleeding on CT scan
• Death (intracranial bleeding-related, other causes)
• Disability (Barthel scale)
• Global assessment of ability to self-care
• Patient management (neurosurgery, days in ICU, days in hospital)
• Vascular occlusive events (pulmonary embolism, myocardial
infarction, deep vein thrombosis, stroke)
• Seizures
• Pneumonia
• Injection site reaction
• Other adverse events
• Re-admission to hospital (within 28 days)
• Dementia diagnosis at 1 year

OUTCOMES
• Primary Outcome: Discharge from
the emergency department within
24 hours of arrival

• Outcome form to be completed at
discharge, death, or
(whichever is sooner)

Day

28

• Complete

electronically
(via
database) or paper (then upload)

• Complete from medical records (so
all information on the form has to
be recorded there)

• If patient discharged from ED, need
local procedures in place to collect
disability data Q14 and Q15

ADVERSE EVENT (AE) REPORTING
AEs to be reported (up to 28 days after randomisation):
Any untoward medical occurrence in a participant to whom a medicinal
product has been administered, including occurrences which are not
necessarily caused by or related to that product
Do not report:
Events already listed as outcomes, or those that relate to a pre-existing
condition (including the patient’s head injury) or any planned
hospitalisations for elective treatment of a pre-existing condition
If a patient is discharged before 28 days:
AEs reported after discharge will include all pre-specified adverse outcome
events
• See protocol page 21 for further information
• If you need advice on AE reporting, call emergency helpline
• Give patient an alert card if discharged before 28 days

HOW TO REPORT AN ADVERSE EVENT
• Use Adverse Event Report Form
• Complete
electronically
(via

•
•
•

•

database) or paper (and upload)
If event is serious, report to
LSHTM-CTU within 24 hours of
becoming aware of the event
Complete form as fully as possible
Submit follow up report as soon as
additional information known (but
no later than five working days of
becoming aware of the event)
Event must be reported with
assessment
of
seriousness,
causality, and expectedness.

UNBLINDING
If an investigator wishes to give additional TXA, they can do so
without the need to unblind (only receive ½ gram in the trial)
Can unblind a patient if clinical management depends importantly
upon knowledge of whether the patients received TXA or placebo
Contact the emergency 24-hour unblinding service at:
+44(0)7768 707500

If some contraindication to TXA develops after randomisation, the
usual standard care should be given
Complete unblinding request form within 24 hours

1 YEAR OUTCOME
• 1-year outcome data for incidence of dementia to be provided by NHS
digital/NHS Wales Informatics Service

• Confidential Personal Information (CPI) needed to link to HES data
• Personal Information Form sent after:
1. patient has consented OR
2. confirming the patient is not part of
the
National Data Opt-Out scheme
• Personal Information Form can be
uploaded directly onto the personal
information database – no need to
complete a paper form
• CPI will be held in a separate database
to trial data

POST DISCHARGE REQUIREMENTS
• Give patient an alert card if discharged before 28
days
• If a patient is discharged before 28 days and
readmitted: AEs include all pre-specified adverse
outcome events
• Re-admission to hospital (within 28 days) is a
secondary outcome: need local procedure in place
to flag patients

TRIAL TRAINING
Paramedic
• Self-directed online training package online
• Local procedures training: contact Research Paramedic for access details

• Evidence of completion provided. End test pass rate of 90% needed.
Principal Investigator, Research Paramedics, Research Nurses, Pharmacists

• Training materials available online
• Site initiation training webinar held with LSHTM-CTU
• Once relevant training has been completed, staff must log training on the
training log available in the investigator site file

• All staff must complete training relevant to their role in the trial
• Remote training using videoconference or teleconference can be provided
by the LSHTM-CTU as needed

LOCAL PROCEDURES – AMBULANCE SERVICE
• How will the Principal Investigator and Research Paramedic know when a patient
is randomised?
• Who will complete the Drug Accountability Log and Randomisation Log?
• How will you ensure the treatment packs get signed back in at the end of each shift and
not left in kit bags (especially at Make Ready centres)
• Who will handle data queries?
How will the paramedics know:
• Where to collect and return drugs

• How and where to sign drugs in and out at each station i.e. paper or electronic
documentation
• What to do with broken/damaged drug pack - do they return to the station or destroy
• What to do with a used pack – do they return the empty box to the station, or destroy
• Who to contact if they lose a pack
• What to do if their system goes off-line and so they can’t enter data or they need urgent
advice?

LOCAL PROCEDURES – IN-HOSPITAL
• How will everyone be informed of the trial?
• Where patient is recruited pre-hospital ‘out of hours’ who will be
responsible for handover of patients to ED and ensuring follow up by
research team?
• For those patients not recruited pre-hospital, how will potentially eligible
patients be identified?
• Who will obtain consent and complete entry data? Will this be done
electronically?
• What is the process for ensuring that the trial drug is secure but accessible
in the emergency setting? Who will monitor the trial drug?
• How will you know if a patient is due for discharge or has died?
• How will you track randomised patients to make sure follow-up is done on
time?
• How will you ensure that the QoL measure is routinely done for all
patients?
• How will adverse events be monitored and reported as per the protocol?
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