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EXECUTIVE SUMMARY

Emergency department testing with ubiquitin C-terminal hydrolase-L1 (UCH-L1)
and glial fibrillary acidic protein (GFAP) may be considered for adult patients with
mild traumatic brain injury (TBI; Glasgow Coma Score 14-15) to aid in decisions o< r
on obtaining a head CT. UCH-L1 and GFAP are expressed in the brain and

measurable in peripheral blood samples. Elevated levels of both biomarkers are

present in acute brain injury. If both are negative, head CT may be avoided

but if either is positive, head CT is warranted.

(1| EXISTING LITERATURE

Multiple studies have examined the combination of UCH-L1 and GFAP. The largest study to date
(_'E: comes from Bazarian et al. in Lancet Neurology, 2018."

* Prospective, multicenter observation trial * 66% had a positive test result and 34%
(2012-2014). were negative.

* Adults (=18 years) with a GCS of 9-15 with a * The sensitivity for detecting intracranial injury
non-penetrating TBl who received a non-contrast was 97.6% (95% Confidence Interval [Cl]
head CT, who were < 12 hours from injury. 93.1%-99.5%).

e UCH-L1 and GFAP were measured with the cutoff ~ ® The specificity was 36.4% (95% Cl 34.2% - 38.7%).

values of 327 pg/ml and 22 pg/m, respectively. e The negative predictive value was 99.6% (95%

e |f either were above the cutoff, the overall test Cl 98.7%-99.9%), meaning there is <1% chance
was “positive.” of a significant finding if the test is negative, and

_ . _ even lower for neurosurgical interventions.
e Of 1,959 patients, 125 (6%) had intracranial

injuries and 8 (<1%) had neurosurgical injuries. * In 3 patients, the test was negative and the CT
was positive.



POTENTIAL USES

FOR UCH-L1/GFAP*

Consider use in patients who have a mild TBI and
a GCS of 14-15 in patients who present within 12
hours of injury.

Because of the low specificity, we do not
recommend use on very-low risk TBIl. Consider

in patients who you might otherwise CT because
they are positive by the Canadian, NEXUS II,

or New Orleans Criteria. These decision rules

are also nearly 100% sensitive, so stacking both
together will reduce the rate of false positive test
results on the decision rule.

When both UCH-L1 and GFAP are negative, you
can have a shared-decision making conversation
with the patient to say that the CT will most

likely be negative and extremely unlikely to show

anything requiring intervention so you can avoid
a head CT.
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If UCH-L1 or GFAP is elevated, proceed with a
non-contrast head CT.

If UCH-L1 or GFAP is elevated, their head CT

is negative, and they otherwise meet discharge
criteria, let the patient know of the positive test
result and that they may be at higher risk for
concussion or continued symptoms.?

UCH-L1 and GFAP can be used above the
age thresholds for commonly used decision
tools (e.g. Canadian, NEXUS II, or New
Orleans Criteria).

For all patients with TBI, give the standard

concussion instructions and to follow-up with
their primary care physician, a neurologist, or
concussion clinic in line with local resources.*

When NOT to use UCH-L1/GFAP to decide on

obtaining a head CT

Do not use in GCS<14. Note that the FDA
does allow for a GCS 13-15, however, we
recommend using the test with caution in
higher-risk patients as there is still concern in
patients with lower GCS.

Do not use in age <18 years.

Do not use if the patient is on aspirin or other
antiplatelet agent, or an anticoagulant.

Do not use in patients with coagulopathy or
known cirrhosis.

Do not use in intoxicated patients or patients
who are otherwise altered.

Do not use >12 hours post injury.



PRECAUTIONS WHEN
USING UCH-L1/GFAP

® There are different assays for UCH-L1 and GFAP.

* Do not let the possibility of UCH-L1 or GFAP

Cut-off values are different for each one and may

change over time or be different at your lab. Use
the 95% or 99% confidence interval reported in
your lab.
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levels override your clinical intuition. If you think
the patient is best served with a head CT, skip
the biomarkers and proceed with a head CT.

" OTHER CONSIDERATIONS

Other biomarkers have been examined in

the setting of mild TBI (e.g. S100 calcium
protein-binding protein B or dS100B) but have
not been found to have the diagnostic accuracy
of UCH-L1 and GFAP. As such, the UCH-L1/
GFAP combination is preferred over these other
biomarkers in evaluating mild TBI.

SUMMARY

UCH-L1 and GFAP can be used above the
age thresholds for commonly used decision
tools (e.g. Canadian, NEXUS II, or New
Orleans Criteria).

Emergency department testing with UCH-L1 (ubiquitin C-terminal hydrolase-L1) and glial fibrillary acidic
protein (GFAP) is approved by the FDA for adult patients with mild traumatic brain injury to aid in decisions
on obtaining a head CT. UCH-L1 and GFAP are blood biomarkers that rise early after TBI, and can be an
indicator of more serious injury (e.g. intracranial hemorrhage [ICH]). These markers can be used within 12
hours of injury. When both UCH-L1 and GFAP are negative, a CT can be avoided with patient consent. When
either is positive, head CT is warranted to rule out ICH. These tests may be useful in identifing higher risk
patients for subsequent concussion follow-up and management.®
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