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ccfDNA BRAIN Study – Is circulating cell-free DNA a clinically useful biomarker 
for the diagnosis of mild traumatic brain injury?
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Background
Mild traumatic brain injury (mTBI) can be difficult to diagnose. Missed diagnosis delays treatment
and can contribute toward an increased risk of post-concussion syndrome or chronic traumatic
encephalopathy. Existing biomarkers are of limited use because they lack either sensitivity or
specificity. Following injury, cells die and breakdown, releasing fragments of DNA into the blood.
The concentration of this circulating cell-free (ccf) DNA can be measured and its origin determined.

Aims
1) To compare blood concentrations of brain-origin ccfDNA between groups of adult emergency

department patients with different diagnoses.
2) To compare the sensitivity and specificity of brain-origin ccfDNA, for detecting mTBI, with

existing biomarkers

Conclusion
This is the first study of clinical samples for ccfDNA. Assaying of biosamples is in progress with
analysis to follow. Final results are pending. A validated biomarker which is both sensitive and
specific for mTBI would revolutionise health care pathways, including head injury interventions
and recovery, and improve research recruitment and standardisation.

Methods
A single-centre, prospective observational study at the RBWH Emergency Department between
June 2019 and November 2020. Adults with either mTBI, acute ischaemic stroke, seizure, acute
orthopaedic injuries, acute soft tissue injuries or acute bowel pathologies were consented. 35mL
of blood was collected to be assayed by CSIRO for brain-origin ccfDNA and proteins
(neurofilament light, total tau, glial fibrillary acidic protein and ubiquitin carboxyl-terminal
hydrolase). Urine samples from mTBI participants were collected for ccfDNA analysis both on
presentation and at 24-36hrs later.
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Injury mTBI
Ischaemic 

Stroke
n 25 25 25 25 29 25
Sex (%)

Female 44% 36% 48% 24% 62% 28%
Male 56% 64% 52% 76% 38% 72%

Age (years)
Mean 35.7 31.6 39.5 35.7 37.9 65.6

SD 9.7 8.9 13.29 11.43 12.8 11.8
Previous mTBI within the 
last month (%) 

Yes 0% 8% 0% 4% 0% 0%
No 100% 92% 100% 96% 100% 100%

Participant Sample 

Subgroup Inclusion Criteria

mTBI

Isolated mild traumatic brain injury defined as a Glasgow Coma Scale score of 13-15 with persisting
symptoms as defined by the Concussion Recognition Tool (2013 Concussion in sport group).
If CT performed – no evidence of intracranial Haemorrhage.

Seizure
Seizure without TBI within 24 hours of onset - including patients with a first seizure, normal blood sugar
and sodium and without history of TBI. No other history of neurological disease.

Stroke
Acute ischaemic stroke within 24 hours of onset of symptoms.
CT negative for haemorrhage.

Acute Bowel 
Pathology

Isolated bowel pathology without other system involvement. Diagnoses include cholecystitis, bowel
obstruction, appendicitis, diverticulitis and gastroenteritis. No history of neurological disease.

Soft Tissue 
Injury

Isolated soft tissue injury within 24 hours of injury without other system involvement. No history of
neurological disease.

Orthopaedic 
Injury

Isolated bone injury within 24 hours of injury and without other system involvement. No history of
neurological disease.
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