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Introduction
A traumatic brain injury, or TBI, is damage to neurons that 
results in impaired neurological functioning. Injury occurs 
from external forces causing rapid movement of the brain 
within the cranial cavity, resulting in neuron axon damage 
and setting off a metabolic cascade within the brain.1 This 
metabolic cascade creates an imbalance between blood 
supply and demand, which may manifest with symptoms 
such as headache, amnesia, and loss of consciousness.2 

Using the Glasgow Coma Score, TBIs are classified as mild 
(13-15), moderate (9-12), and severe (<9). Mild TBIs make 
up over 90% of the approximately 2.8 million TBIs that occur 
each year in the United States.3,4 Currently, screening 
methods such as the Canadian CT Head rule are used to 
determine if patients with a mTBI need a CT scan. However, 
even with these criteria, studies estimate that only 10% of 
head CTs performed for mTBI patients are positive for visible 
intracranial injury, indicating that these criteria alone are not 
adequately specific and result in many unneeded CT scans.5 

Biomarkers could potentially provide a more objective and 
specific method of screening mTBI patients for CT need.

Conclusion
While S100B was the first biomarker to be evaluated for use in 
evaluating mTBI, research done in the last 10 years favors the 
use of GFAP and UCH-L1 in combination over S100B due to their 
increased specificity for intracranial damage. 12 S100B’s 
presence in other tissues outside CNS decreases its specificity 
for intracranial injury and limits its utility in evaluation of mTBI. 
At this time, there is no biomarker test available for non-military 
use, so biomarker testing cannot currently be practiced 
clinically. However, as it seems likely that these tests will 
become available in the future, it will be important for clinicians, 
particularly ED healthcare providers, to stay up to date about 
the current state of biomarker testing in clinical practice as this 
will allow them to provide better care to mild TBI patients.

Objectives
• Discuss the physiology behind each of the three 

biomarkers: S100B, GFAP, and UCH-L1
• Analyze research articles evaluating biomarkers’ ability to 

detect CT significant intracranial injury
• Compare accuracy of each of the three biomarkers in 

detecting CT significant intracranial injury
• Discuss use of biomarkers in clinical practice

S100B
S100B is predominantly expressed in cells of the CNS but is also 
found in other areas of the body such as adipose tissue.6 While 
S100B is generally an intracellular protein, damage to astrocytes 
that occurs with TBI results in the release of S100B into the 
extracellular space, allowing it to serve as a marker for 
intracranial injury.7 Main research findings include:
• S100B levels are significantly higher in mTBI patients with CT 

evident intracranial injury compared with mTBI patients 
without intracranial injury 7, 8, 9

• At a cutoff level of 0.10 μg/L, S100B had a sensitivity of 94% 
and specificity ranging from 19%-36% for predicting CT need 
in mTBI patients without extracranial fractures 7, 8

• S100B levels were statistically significantly higher in patients 
with vs without extracranial fractures, illustrating limitations 
of S100B use in the general trauma population8
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Abstract
One of the most challenging decisions to make during 
evaluation of mild TBI (mTBI) patients is whether a head 
CT scan needs to be performed to evaluate for intracranial 
injury. Currently, healthcare providers use clinical decision 
guidelines, such as the Canadian CT Head rule, to help 
determine whether a head CT is indicated. Over the last 
twenty years, blood-based biomarkers that could indicate 
significant intracranial injury associated with mTBI have 
been researched as a way to better risk stratify these 
patients with an eye toward decreasing the number of 
unnecessary CT scans. This poster looks at the potential 
role of three biomarkers- S100B, GFAP, and UCH-L1. 

GFAP
GFAP is an intermediate filament protein expressed in 
astrocytes.10 When astrocytes are injured, GFAP filters into 
the blood stream.10 GFAP is only expressed in the central 
nervous system, which makes it a much more specific marker 
for intracranial injury compared with S100B.11 Main findings 
in GFAP studies include:
• GFAP levels are significantly higher in mTBI patients with 

vs without intracranial injury 9, 12, 13

• The largest study on biomarker use for mTBI patients 
done to date found that in combination with UCH-L1, 
GFAP had a sensitivity of 97.3%, specificity of 36.7%, and 
would have reduced CT use by 34.3% 12 

• A study found that there was no significant difference in 
GFAP level between patients with vs without extracranial 
fractures.9 This supports the theory that GFAP accuracy is 
not affected by extracranial trauma. 

UCH-L1
UCH-L1 is expressed in neurons and functions to aid in 
metabolism of ubiquitin.10 When neurons are damaged, they 
release UCH-L1 into the blood stream.10 UCH-L1 is expressed 
in tissues outside the CNS as well, including renal, pancreatic, 
and adipose tissue.14  Main findings for UCH-L1 include:
• UCH-L1 levels are significantly higher in mTBI patients 

with vs without CT-evident intracranial injury 12, 15

• While UCH-L1 alone was not sensitive in detecting CT-
evident intracranial injury, its use in combination with 
GFAP increases sensitivity of biomarker testing 12


