
Blood-Based Biomarker Detection for Sports-Related 
Head Injuries  
Sports-related concussions (SRCs) are prevalent across a variety of sports and are challenging to diagnose 
clinically. Return-to-sport (RTS) timing decisions are critical for ensuring athlete health and safety, as repeated 
trauma prior to full recovery can lead to long-term negative neurological consequences. Development of 
ultrasensitive blood-based biomarker tests to identify neuronal damage and to monitor recovery progress 
can help support appropriate decision-making for injured athletes. Listed below are just a few of the potential 
biomarkers that have been studied in the setting of SRC and TBI and are often measured simultaneously in order 
to understand the full extent of potential damage and recovery. 
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Neurofilament light (NfL) is a cytoskeletal intermediate filament protein that is expressed in neurons and can be 
highly released into the cerebrospinal fluid (CSF) and bloodstream after neuroaxonal injury. NfL has been shown 
to be associated with traumatic brain injury and neurodegeneration. Studies using Simoa® technology have 
identified elevated circulating NfL levels after repetitive concussive impacts in contact-sport athletes3 and it may 
be an important marker to study in longitudinal athletic careers.  

Glial fibrillary acidic protein (GFAP) is a class-III intermediate filament expressed in astrocytic glial cells in the 
central nervous system, and often serves as a marker of astroglial injury. It has been reported GFAP may be 
increased within the first 24 hours post-traumatic brain injury4 and may be useful as a biomarker during the acute 
postinjury period.  

Tau is a microtubule-stabilizing protein primarily localized in central nervous system neurons, but also 
expressed at low levels in astrocytes and oligodendrocytes. Tau elevation is observed in the CSF of patients with 
neurodegenerative disease and head injuries, suggesting its extracellular release during neuronal damage and 
its role as a biomarker with specificity for brain injury. Studies have shown higher concentrations of total tau are 
associated with a longer RTS time post-SRC in athletes2. Reports of plasma tau increasing not only with brain 
injury5, but also during times of physical exertion not associated with concussion open the door for additional 
studies on the role this protein may play in traumatic brain injury. 

Phosphorylated tau 181 (p-tau181), while commonly associated with neurodegenerative diseases such as 
Alzheimer’s, may also be useful for identifying patients with brain abnormalities related to repeated concussion. 
Studies using ultrasensitive Simoa® detection have shown elevated plasma pTau-181 levels in retired athletes 
compared to healthy controls1 and more research is currently being performed to determine the utility of p-tau181 
in TBI cohorts. 

Ubiquitin C-terminal hydrolase-L1 (UCH-L1) is one of the most abundant brain proteins, representing between 
1 – 2% of total soluble brain protein. More recently, UCH-L1 has been proposed as a potential biomarker for brain 
injury, as it is released from injured neurons into the CSF and peripheral blood.
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Simoa® Technology Enables Best-in-Class Research to Advance 
Scientific Breakthroughs
Below represents a curated list of peer-reviewed publications where the Quanterix Simoa® assays were used 
as part of TBI/concussion studies. 
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