PEDIATRICS/SYSTEMATIC REVIEW SNAPSHOT

Can S100B Serum Biomarker Testing Reduce ®
Head Computed Tomography Scanning
in Children With Mild Traumatic Brain Injury?

TAKE-HOME MESSAGE

SI00B serum biomarker has high sensitivity and negative predictive value for detecting traumatic
intracranial lesions in children with mild traumatic brain injury. However, how to incorporate this into
existing risk-stratification tools is unclear, and reduced availability of the test currently limits its
practical application in the emergency department (ED).
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STUDY SELECTION
Results

S100B serum biomarker in children with mild traumatic brain injury.

Sensitivity NPV Specificity
(95% Cl), (95% Cl), (95% Cl), LR+ LR-
Analysis % % % (95% Cl) (95% Cl)
Primary meta-analysis 100 100 41 NR NR
on 8 studies (98-100) (99-100) (26-57)
(n=601)
Secondary
meta-analysis
on individual
participant-level
data on 4
studies*
(n=373)

<2yand <3h 100 (66.4-100) NR  53.3 (34.3-71.7) 2.14 (1.46-3.14) O
>2yand <3h 100 (85.8-100)  NR 211 (13.2-31) 1.27 (1.14-1.41) 0

NPV, Negative predictive value; LR+, positive likelihood ratio; LR-, negative likelihood ratio; NR, not reported.

*Four studies using the same S100B assay.
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DATA EXTRACTION AND
SYNTHESIS

The authors identified 1,623
studies; 973 were excluded after
review of title and abstract, leav-
ing 57 studies for full-text review,
of which 49 were excluded. The
8 included studies comprised
601 children with mild traumatic
brain injury who underwent
serum S100B biomarker testing
compared with head CT or clinical
follow-up as the references stan-
dard. S100B levels for detecting
traumatic intracranial lesions in
children with mild traumatic brain
injury had a pooled sensitivity of
100% (95% CI 98% to 100%) and
negative predictive value of 100%
(95% CI 99% to 100%), whereas
the pooled specificity was 41%
(95% CI 26% to 57%), with signifi-
cant heterogeneity (I*>50%) that
was driven primarily by one study.

Results were similar when this
study was removed and improved
overall heterogeneity (12:0%).
Sensitivity results were similar in
the secondary analysis when
S100B blood sampling times were
less than or equal to 3 hours
posttrauma (Table).

In terms of study quality, one study
was deemed at high risk of bias,
whereas 7 were at low to moderate
risk. Bias was potentially introduced
through patient selection, reference
standard (eg, 6 studies used CT
scan and 2 used either CT or clinical
follow-up), variability in clinical
risk-stratification tools, variability in
S100B assays and reference ranges,
flow, and timing (eg, only 2 studies
recommended S100B levels at <3
hours posttrauma).

Commentary

Traumatic brain injury is a com-
mon complaint in children pre-
senting to EDs and is a major
public health concern.” Mild trau-
matic brain injury, defined as a
GCS score of 13 to 15, is a
common cause of pediatric
hospital admission.” Clinical risk-
stratification tools, such as the
Pediatric Emergency Care Applied
Research Network (PECARN) al-
gorithm, have been developed
for pediatric mild traumatic brain
injury and have reduced the use of
head CT scans in children by up
to 90%.” This study addressed
whether the serum biomarker
S100B has prognostic value in
concert with clinical risk stratifi-
cation to predict traumatic intra-
cranial lesions in children with
mild traumatic brain injury.

S100B is a glial-specific protein
expressed primarily by astrocytes
and is one of the most studied
protein biomarkers of cerebral

damage in traumatic brain injury.(’
After cerebral trauma, S100B is
released by the glial cells into the
cerebrospinal fluid and subse-
quently into the bloodstream
through a disrupted blood-brain
barrier. S1I00B has a serum half-
life of 30 to 120 minutes, with
100% renal clearance.® It has been
shown in adults to be a promising
screening tool to supplement the
clinician’s decision not to perform
head CT imaging in certain low-
risk head injury patients.” Howev-
er, the use of this test has not been
well established in the pediatric
population.

The results of the primary meta-
analysis suggest that S100B is a
biomarker of exclusion and
cannot confirm traumatic intra-
cranial lesions. The high negative
predictive value of 100% (95% CI
99% to 100%) implies that S100B
could reduce the number of CT
scans in children with mild trau-
matic brain injury; however, the
low specificity implies that the test
must be thoughtfully integrated
into a traumatic brain injury clin-
ical algorithm. The secondary
analysis suggests that S100B results
are also influenced by age, sam-
pling time, and reference range.

This review has several limitations.
Despite the premise of using this
assay in conjunction with a clinical
algorithm such as PECARN, only 1
of the 8 studies actually examined
the PECARN decision rule in asso-
ciation with S100B measurement.
Further prospective study and
validation are necessary to apply
this test to patients who failed the
PECARN rule. Additionally, incon-
stant S100B cutoffs were used in
the studies, and comparative
criterion standards were variable
(head CT versus clinical follow-up),
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so further standardization for age-
applicable reference ranges and
consistent comparisons are also
needed. This study did not
examine cost or practical applica-
bility in the ED. Despite its high
sensitivity and high negative pre-
dictive value, serum S100B has low
specificity and low positive pre-
dictive wvalue, thus somewhat
limiting its ability to reduce the
number of CT scans and hospital
costs.” In addition, many facilities
may not have immediate access to
the results of the test, with per-
sonal experience showing a turn-
around time of 3 to 18 days at our
facility.

S100B has potential as a supple-
mental tool for mild traumatic
brain injury in children, but
further study, standardization, and
validation are necessary for prac-
tical use. This conclusion is
consistent with the recent 2018

Centers for Disease Control and
Prevention guidelines for mild
traumatic brain injury in children.
Insufficient evidence was found to
recommend biomarkers for the
diagnosis of mild traumatic brain
injury in children, and the guide-
lines also stated that health care
professionals should not use bio-
markers in pediatric mild trau-
matic brain injury outside of a
research setting.”
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