Quilcaille et al. International Journal of Emergency Medlicine (2026) 19:29 International Journal of
https://doi.org/10.1186/512245-025-01085-x Emergency Medicine

Check for
updates

Usefulness of S1000 protein in patients
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Abstract

Background S100p protein has interesting metrological characteristics in the general population with mild
traumatic brain injury (TBI) but its value in the subpopulation of patients on antithrombotic drugs (ATD) remains
poorly documented.

Objective The main objective was to evaluate the performance of S100[ assay in ruling-out the presence of a
cerebral injury after mTBI in subjects on ATD.

Design, settings and participants This prospective single-center study was conducted between March 2020 and
September 2021 in the Emergency Department of a French hospital. Patients on ATD consulting for mTBI having
occurred less than 6 h previously were included.

Outcomes measure and analysis The S1003 assay was to have been performed within 6 h of the TBI, and a cut-
off value of 0.105 pg/L was applied. The standard diagnosis was provided by cerebral computed tomography (CCT).
The primary endpoint was the metrological qualities of S100{ for detecting intracranial complication following TBI.
Economic impact was evaluated as a secondary endpoint.

Results 245 patients were included, with a mean age of 81.5 (+11.8) years. CCT showed cerebral injury for 15 (6.1%)
patients. The S100B assay was negative for 58 (23.7%) patients. Sensitivity was 100% (95% Cl: 78.2% — 100%), specificity
25.2% (95% Cl: 19.7% —31.3%), and NPV 100% (95% Cl: 93.8% — 100%). The S100( assay could have avoided CCT for
23.7% of the subjects, which would save €82.03 per patient compared to the current strategy.

Conclusion The use of ST003 within 6 h of a TBI among subjects on ATD is efficacious in safely discounting cerebral
injury, with an appreciable economic saving.

Clinical trial registration NCT04305821 (2020-03-09)
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Introduction

Traumatic brain injury (TBI) is a frequent cause of emer-
gency department (ED) visits, with an estimated preva-
lence of 287.2/100,000 [1]. The incidence of intracranial
complication following TBI is estimated at 7.1%, with
neurosurgical intervention required in 0.9% of cases [2].
Cerebral computed tomography (CCT) is used for diag-
nosing post-traumatic injury, guided by the presence of
risk factors [3, 4]. Treatment with antithrombotic drugs
(ATD) is one of the risk factors for post-traumatic intra-
cranial complication, with a recommendation for system-
atic CCT [3]. However, the incidence of cerebral injury
in patients on ATD seems similar to that in the general
population, ranging from 4.6% to 10.7% depending on
the studies’ populations [5-11]. Indeed, the association
between the ageing population and an increase in the
incidence of pathologies requiring the introduction
of ATD [12], and the increased risk of falls among the
elderly account for frequent resort to emergency units for
patients with TBI [13].

The use of biomarkers has been studied in TBI, notably
with the S100p protein. Indeed, recent studies show that
S100p correlates with the severity of brain damage, the
volume of the infarct or haematoma, and the functional
prognosis. The direct impact of antithrombotic treatment
on S100p therefore depends on the clinical context: bene-
ficial in the prevention of ischaemia, harmful in the event
of haemorrhagic complications [8, 11, 14, 15]. Its plasma
elimination half-life is estimated at 97 min [14]. Screen-
ing for cerebral injury via S100 titration following mild
traumatic brain injury (mTBI) has a sensitivity between
63% and 100%, a specificity between 5% and 58%, and a
negative predictive value (NPV) between 81% and 100%,
making it possible to reduce the need for CCT by up to
33% [8, 11, 15]. However, the value of S100p testing in the
specific population of subjects on ATD remains poorly
evaluated.

In this context, the main aim of the present study was
to assess the metrological characteristics of S100p assay
within 6 h of mTBI in a population of patients on ATD.

Methods

Study design

This was a prospective, single-center diagnostic study
conducted from March 2020 to September 2021 in the
ED of Rennes university hospital, a tertiary academic
hospital with an annual attendance of 65,000 adults.

Population

The inclusion criteria were a patient on ATD, consulting
in Rennes hospital ED for mild TBI within 6 h. Mild TBI
was defined by a Glasgow coma score (GCS)>13 30 min
after TBI. ATDs were classified in 5 categories: anti-
platelet agents (APA: acetylsalicylic acid, clopidogrel,
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prasugrel, ticagrelor), heparins and related agents
(Unfractioned Heparin, Low-Molecular Weight Hepa-
rin, fondaparinux, danaparoid), vitamin K-antagonists
(VKA: warfarin, fluindione, acenocoumarol), direct oral
anticoagulants (DOAC: rivaroxaban, apixaban, dabi-
gatran), anti-thrombotic combination (ATC: bi-APA or
APA + anticoagulant).

Non-inclusion criteria were subjects under 18-year of
age (minors), with GCS<13, a time-lapse between TBI
and sampling of more than 6 h, subjects presenting for
polytrauma (defined as any Trauma intensive care unit
admission needed), a history of skin or brain tumor, preg-
nant women, or subjects under legal protection.

The exclusion criteria were absence of CCT or not
being on ATD.

Study protocol

Once all the subjects had confirmed their agreement to
take part in the study, a blood sample was taken for S100p
protein titration. A CCT was performed on the responsi-
bility of the physician in charge without using the S1004,
although its level was not blind.

Brain computed tomography was performed using
either a Toshiba Medical Aquilon Prime 128 or an Aqui-
lion Prime SP scanner. The CCT interpretation was
made by either senior resident or attending radiologist,
then systematically reassessed and validated by a senior
radiologist. Cerebral injury was defined by the presence
of intracranial haemorrhage (subarachnoid or subdural
or epidural or intraventricular or parenchymal or pete-
chiae), or cerebral contusion or edema. Regarding the
kinetics of S100p allowing up to 6 h for biomarker sam-
pling in clinical practice, the S100p protein assay was per-
formed after centrifugation of the blood sample in a dry
tube, and a Roche laboratory device (Cobas 8000 module
e602) enabled determination via electrochemilumines-
cence with measurable concentrations ranged from 0.005
to 39 pg/L. The assay was considered normal at a value
below 0.105 pg/L, according to the threshold provided by
the manufacturer. These analyses were performed on all
study subjects and stratified in 2 groups by time to S100p
determination, HO-H3 for those who had blood sample
before 3 h from mTBI, and H3-H6 for those with blood
sample between 3 and 6 h after mTBL

After collecting data for each included patient, the
economic impact of implementing S100p in the manage-
ment for these subjects was evaluated by comparison to
the standard of care.

Each patient included received close monitoring until
discharge from the emergency department, whether hos-
pitalized or returns home.

Ethics committee approval The protocol for this study
was approved by the Ethics Committee for the Protection
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of Individuals (Comité de Protection des Personnes; CPP
Sud-Méditerranée; ID: RCB 2019-A03053-54). In accor-
dance with French regulations, and Human Ethics and
Consent to Participate declarations, verbal consent was
sought by the investigators. Therefore, ‘Consent to Pub-
lish declaration’ is not applicable.

Clinical trial registration NCT04305821.

Data collection

A standardized questionnaire was used in the ED for
inclusion by the emergency physician (Appendix 1). The
variables collected concerned the subject (age and gen-
der), the presence of risk factors (ATD type, loss of con-
sciousness, at least 2 vomiting episodes, post-traumatic
focal neurologic deficit, post-traumatic convulsions, ret-
rograde amnesia lasting more than 30 min, severe post-
traumatic headache, signs of skull base fracture, acute
alcohol or drug intoxication), the head injury (time of
onset, mechanism, Glasgow score on examination, type
of injury on CCT), and overall management (length of
stay in the ED, need for neurosurgical intervention, need
and reason for hospitalization). Lengths of stay in the ED
were collected retrospectively via the patient’s computer-
ized medical record.

Objectives and outcomes

The primary objective was the diagnostic performance
of the S100p assay following mTBI to predict intracranial
complication among patients treated with ATD. The pri-
mary endpoint was the metrological qualities of S1003
(sensitivity, specificity, positive and negative predictive
values, and positive and negative likelihood ratios).

The secondary objectives were to evaluate the diagnos-
tic performance according to the time to sampling fol-
lowing mTBI, to investigate the presence of risk factors
for cerebral injury, and to estimate the economic impact
of the S100P assay + CCT strategy. The secondary end-
points were the metrological qualities according to time
to sampling between subgroups within the first 3 h range
(HO-H3) compared to the 3 to 6 h range (H3-H6) after
mTBI. Finally, the overall costs of mTBI's usual man-
agement and pathway of care for subjects on ATD were
compared between the two diagnostic strategies (system-
atic CCT versus S100p assay + CCT) using the French
Healthcare Costs and Metrics Reference list of innovative
procedures not included in the biology and anatomical
pathology nomenclature (RHIN) [16].

Statistical analysis

The results are presented in accordance with the Stan-
dards for Reporting of Diagnostic Accuracy Studies
(STARD) recommendations. Assuming an expected sen-
sitivity of 99% of S100p at the threshold of 0.105 pg/L at
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6 h and a precision of 0.223 of the two-sided 95% con-
fidence intervals, with an expected prevalence of intra-
cranial complication of 7%, 242 patients included provide
80% power to demonstrate the difference with a mini-
mum acceptable sensitivity of 80%, at an alpha risk of 5%
(nQuery 8.2 software). No patients were expected to be
lost to follow-up before the primary endpoint is reached.
As a result, the number of subjects required was esti-
mated at 250 needed to complete the study. The char-
acteristics of the study population were described using
mean + standard deviation for quantitative variables, and
headcount (n) and percentage (%) for qualitative vari-
ables. Factors potentially associated with the presence
of a cerebral injury on CCT were identified in bivariate
analysis using Student’s t test or Chi-square test (or Fish-
er’s exact test), depending on the nature of the variables.
The cerebral diagnosis gold standard was the results of
CCT. Sensitivity, specificity, negative and positive predic-
tive values, positive and negative likelihood ratios were
calculated with a 95% confidence interval using Clopper-
Pearson estimation method based on an exact binomial
distribution. These analyses were performed on all study
subjects and stratified by time to S100B determination
(<or >3 h). Finally, the costs potentially avoided by the
systematic inclusion of S100p protein assay in the man-
agement of mTBI in subjects on ATD were estimated.
The level of significance retained was p<0.05. Analyses
were performed using R software (version 4.1).

Analysis of estimated costs

The potential costs difference between the 2 diagnostic
strategies, with and without S100p assay, was estimated
according to the French Healthcare Costs and Metrics
Reference list of innovative procedures not included
in the biology and anatomical pathology nomenclature
(RHIN) [16], the National Health Insurance Fund 2018
(CCAM) [17], and the Technical Agency for Informa-
tion on Hospitalization Tariffication [18]. The costs were
valued according to the fares in the French universal
healthcare system in 2023, respectively €32.40 for the
S100p assay [16], €102.61 for CCT [17], €380.21 for hos-
pitalization in EDSSU [18]. In the reference strategy, we
considered the cost of a CCT and hospitalization in the
emergency department short-stay unit (EDSSU) for a
neurological monitoring for all patients. In the diagnostic
strategy integrating the S100pB assay, we considered the
cost of systematically measuring the S100p in all patients,
the cost of a CCT and hospitalization in EDSSU only for
patients with an S100p assay above the defined threshold.

Results

Of the 258 patients primarily eligible in the study, 7 were
excluded because of deviations from the protocol with
2 subjects under legal protection, 1 subject screened
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outside the time range of 6 h after the mTBI, 3 subjects
with skin cancer and 1 subject that was not on ATD
when the file was reexamined. Among the 251 patients
included, 6 subjects did not have a CCT prescribed by
the physician in charge either because a negative S100p
dosing (5 patients) or because of futility (1 patient in pal-
liative condition) (Fig. 1). The clinical characteristics of
the 245 subjects included are presented in Table 1. The
mean age was 81.5 (+11.8) years. The female/male ratio
was 0.99. Falls accounted for 92% of the TBI. APAs were
the type of ATD in 62% of cases. The GCS was impaired
for 23 (9.4%) subjects.

Table 1. Demographic and clinical characteristics of the
study population according to the CCT’s result.

The mean S100B level was 0.322 (+0.460) pg/L.
S100pB levels were normal for 58 (23.7%) patients. Cere-
bral injury was found for 15 (6.1%) patients. No patient
required neurosurgical intervention. One subject died
as a result of a parenchymal haemorrhage, which was
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deemed ineligible for neurosurgery. Of the subjects with
a normal S100pB assay, none had intracranial injury on
CCT. The mean turnaround time for results once the
tube has been received by the laboratory was 18 min. The
overall turnaround mean time, including time required
for blood collection, delivery to the laboratory, essay
analysis and results availability to the physician in charge
was 176.8 (+64.1) minutes, with 139 (56.7%) patients in
the HO-H3 subgroup. The mean S100p level was signifi-
cantly higher in the HO-H3 subgroup, at 0.393 (+0.501)
pg/L, versus 0.229 (+0.373) pg/L in the H3-H6 subgroup.

The diagnostic performances of S100p are described in
Table 2. The number of true positives, false positives, true
negatives, and false negatives populations are presented
in Table 3. The area under the ROC curve was 0.629 [95%
CI: 0.497-0.760].

The risk of cerebral injury was significantly higher
among patients with a GCS <15, or with a higher S100p
level (Table 1).

(n=258)

Approached eligible subjects

r _______________ =
| Protocol deviation (n=7)

- under legal protection (n=2)

|
|
|
| -noATD (n=1) |
- > 6h ED presentation (n=1) :

|

- skin cancer (n=3)

| Subjects with no CTT (n=6)

Subjects included
(n=245)

A 4

|
|
- negative S100R (n=5) |
|
|

$100B blood test
(n=245)

v

$100B < 0.105pg/L
(n=58)

CCT
(n=58)

—

v

$100B > 0.105pg/L
(n=187)

CcCcT
(n=187)

!

Normal
(n=58)

Cerebral injury
(n=0)

Normal
(n=172)

Cerebral injury
(n=15)

Fig. 1 Study flowchart. ATD: Anti Thrombotic Drug; ED: Emergency department; CCT: cerebral computed tomography
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Table 1 Demographic and clinical characteristics of the study population according to the cct’s result
Total Normal CCT Injured CCT p
n=245 n=230 (93.9%) n=15(6.1%)
Mean age (years) 815+11.8 814+119 82.1+£102 0.825
Gender, n (%) Men 123 (50.2%) 114 (49.6%) 9 (60%) 0433
Mechanism of the trauma, n (%)
Fall 225 (91.8%) 212 (92.2%) 13 (86.7%)
Road Accident 11 (4.5%) 10 (4.3%) 1(6.7%)
Assault 3(1.2%) 3(1.3%) 0 (0%)
Sport 4 (1.6%) 3(1.3%) 1(6.7%)
Other 2(0.8%) 2 (0.9%) 0 (0%)
Antithrombotic drugs, n (%) 0433
Antiplatelet agent 151 (61.6%) 141 (61.3%) 10 (66.7%)
Aspirin 132 (53.8%) 122 (53%) 10 (66.7%)
Clopidogrel 19 (7.8%) 19 (8.3%) 0 (0%)
Heparins 4 (1.6%) 4(1.7%) 0 (0%)
Vitamin-K antagonists 28 (11.4%) 27 (11.7%) 1(6.7%)
Warfarin 13 (5.3%) 12 (5.2%) 1(6.7%)
Fluindione 14 (5.7%) 14 (6.1%) 0 (0%)
Acenocoumarol 1 (0.4%) 1 (0.4%) 0 (0%)
Direct oral anticoagulants 57 (23.3%) 53 (23.0%) 4(26.7%)
Rivaroxaban 19 (7.8%) 16 (7.0%) 3 (20%)
Apixaban 36 (14.7%) 35 (15.2%) 1(6.7%)
Dabigatran 2 (0.8%) 2 (0.8%) 0 (0%)
Antithrombotic association 5(2.0%) 5(2.1%) 0 (0%)
Aspirin + Clopidogrel 3(1.2%) 3(1.3%) 0 (0%)
Aspirin +Apixaban 1 (0.4%) 1 (0.4%) 0 (0%)
Aspirin + Fluindione 1 (0.4%) 1 (0.4%) 0 (0%)
GCS, n (%) 0.007
15 222 (90.6%) 212 (92.2%) 10 (66.7%)
140ri13 23 (9.4%) 18 (7.8%) 5(33.3%)
Symptoms, n (%)
Loss of consciousness 23 (94%) 21 (9.1%) 2 (13.3%) 0.639
Headache 0 (0%) 0 (0%) 0 (0%) -
Vomits > 2 times 6 (2.4%) 6 (2.6%) 0 (0%) 0.523
Amnesia > 30 min 7 (2.9%) 7 (3.0%) 0 (0%) 0493
Suspected skull fracture 5(2.0%) 4(1.7%) 1(6.7%) 0272
Focal neurologic deficit 2 (0.8%) 2 (0.8%) 0 (0%) 1.000
Convulsions 1 (0.4%) 1(0.4%) 0 (0%) 1.000
Intoxication (alcohol or narcotics), n (%) 22 (9.0%) 21(9.1%) 1(6.7%) 0.746
Time between mTBI and S1008 assay (minutes) 176.8+64.1 168.6+759 177.3+63,2 0.536
<180 min, n (%) 139 (56.7%) 129 (56.1%) 10 (66.7%)
180-360 min, n (%) 106 (43.3%) 101 (43.9%) 5 (33.3%)
$100B levels (ug/L), mean+SD 0.322+0.460 0.319+£0.466 0.379+0.288 0.620
Normal, n (%) 58 (23.7%) 58 (25.2%) 0 (0%) 0.025

CCT: cerebral computed tomography; GCS: Glasgow coma scale; mTBI: mild traumatic brain injury; ED: Emergency department; SD: Standard deviation

The average length of stay in the ED was 8h39 (+4h47).
Hospitalization was deemed necessary for 95 (38.8%)
patients. Of these 95 patients, 75 were hospitalized for
reasons other than only neurological monitoring.

The theoretical costs of the current management strat-
egy compare to those involving S1003 show that by using
S100B, 23.7% of CCT and EDSSU hospitalizations could

be avoided, which it represents an average saving of
€82.03 per patient. The results are presented in Table 4.

Discussion

Subjects on ATD with mTBI are classified as being at risk
of cerebral injury, which should be investigated by CCT
according to recommendations [3, 4]. The S100p appears
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Table 2 Diagnostic performance of the S100( according to laboratory reference threshold

HO-H3 Subgroup
n=139

H3-H6 Subgroup
n=106

Population

n=245
Sensitivity 100% [78.2% — 100%]
Specificity 25.2% [19.7% —31.3%]
NPV 100% [93.8% — 100%]
PPV 8.0% [7.5% — 8.6%]
LR+ 1.34[1.24-1.44]
LR- 0
Avoidable CCT (%) 23.7%

100% [66.4% — 100%]
18.5% [12.2% —26.2%)
100% [85.7% — 100%]
7.9% [7.3% —8.5%] 8.3% [7.4% —9.5%)]
1.23[1.13-1.33] 1.52[1.32-1.74]

0 0

17.3% 32.1%

100% [54.1% — 100%]
34.0% [24.8% —44.1%)]
100% [89.7% — 100%]

NPV: negative predictive value; PPV: positive predictive value; LR+: positive likelihood; LR-: negative likelihood; CCT: cerebral computerized tomography; HO-H3
Subgroup: population with sampling in the first 3 h after TBI; HO-H6 Subgroup: population with sampling between 3 h to 6 hafter TBI

Laboratory threshold 0.105 pg/L; Avoidable CCT: rate of true negative results, calculated from the contingency table

Table 3 Number of true positives, false positives, true negatives,
and false negatives in the cohort population of the study

CCT (+) CCT(-) Number of patients
S100B (+) TP=15 FP=172 187
S100B () FN=0 TN=58 58
Number of patients 15 230 245

CCT: cerebral computerized tomography; (+): positive; (-): negative; TP: True
Positive; FP: False Positive; FN: False Negative; TN: True Negative

S100pB Laboratory threshold 0.105ug/L

Table 4 Estimated costs (€) of diagnostic strategies for mTBI
patients under ATD, with and without S1003 assay

CcCT S1003 EDSSU Total Cost/
102.61€/ 3240 380.21€/ cohort pa-
test (€) €/test patient/  (€) tient
(€) day (€) (€)
Current 2513945 0 9315145 11829090 482.82
strategy
S100pB + CCT strategy
Thresh- 1918140 7 7107456 9819396  400.79
old>0.105 ug/L 938.00
Avoidable CCT
23.7%
Difference 2009694 8203

CCT: cerebral computerized tomography; EDSSU: Emergency department short
stay unit

Laboratory threshold 0.105 pg/L; Avoidable CCT: rate of true negative results,
calculated from the contingency table

as a valuable screening tool to target the need of CCT
among these subjects.

In this study, the rate of cerebral injury following mTBI
was 6.1%. This incidence was similar to those observed in
the literature in this population (4.6% to 10.7%) [5-7, 9].
The mean age in this study was higher than other mTBI
cohorts [15]. This might be explained by the design, con-
sidering the need to be on ATD for inclusion, and the
increased need of ATD in older people [12]. However,
the characteristics of our population did not differ from
those found by David et al. Their cohort was similar to
ours in terms of age, sex ratio and mechanism of fall,
because of a close protocol to ours. In our cohort, 61% of
patients were on APAs, and DOACs were 2 times more

prevalent than VIKAs. In the David et al. cohort, 75.6%
of patients were on APAs, and VKAs were 4 times more
prevalent than DOACs [9]. This difference from David et
al. can be explained by the inclusion carried out in 2014—
2015, when DOACs were less prescribed than today [19].
No significant difference according to ATD class on the
occurrence of cerebral injury following mTBI was found.
The diagnostic performances of the S100p report here
was excellent. They are consistent with the literature in
the general population and under ATD (8, 15, 20]. These
performances need to be interpreted according to the
maximum delay to sample. The time to sample S100p
after mTBI varies in the literature, essentially between a
maximum at 3 or at 6 h [15]. A maximum delay of 6 h
(360 min.) was chosen for our protocol, as it was more
applicable in current practice, and was based on Scan-
dinavian Guidelines and the studies by Zongo et al. and
David et al. [4, 9, 10]. The sensitivities and NPVs obtained
were identical between the HO-H3 and H3-H6 sub-
groups. Despite the significant difference in mean S100p
levels between the HO-H3 and H3-H6 subgroups, there
were no false negatives in either subgroup. In the meta-
nalysis by Rogan et al. metrological qualities were poorer
among studies using a 6-hour delay, compared with those
using a 3-hour delay [15]. The study by David et al. car-
ried out in a population on ATD found no significant
difference in NPV between these same 2 subgroups [9].
The other studies were carried out in the general popu-
lation, limiting comparison with our cohort [15]. The
updated French mTBI 2022 recommendations add the
use of S100f in the first 3 h following a mTBI [21]. Our
results are in favor of extending the sampling time up to 6
h after mTBI. Regarding the pathway of care, prospective
implementation study tracking real CCT ordering pat-
terns after introducing S100B could provide arguments
to validate this diagnostic approach, thereby limiting the
number of CCT scans. Indeed, it would clarify whether
the predicted 24% reduction in imaging actually materi-
alizes in practice after a change in the pathway of care.
In our study, the area under the ROC curve (AUC) was
0.629 (95% CI: 0.497-0.760), a modest value that reflects
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the low specificity observed (25.2%) even though this
corresponds to the range found in the literature (5-58%)
[8, 11, 15]. This contrasts with the excellent sensitivity
(100%) and negative predictive value (100%). While the
low AUC indicates limited overall discriminative capac-
ity, the results underscore the practical role of S100p as
a rule-out test, ensuring patient safety while potentially
reducing unnecessary CCT scans.

As far as we are concerned, this study describes the
first economic simulation on the contribution of S100p
testing in the management strategy of mTBI in popula-
tion of French patients under ATD attending the ED. Cal-
cagnile et al. reported a saving of 71€ per patient when
applying the recommendations in the Swedish adult gen-
eral population [22]. This is a lower saving compared with
the €82.03 per patient found in our study. This may be
explained by higher S100p assay and hospitalization costs
in France. In real-life practice, several reasons for hospi-
talization could co-exist among patients in our cohort.
This estimating saving supports the updated French
mTBI 2022 recommendations, which no longer advocate
systematic hospitalization for surveillance in case of nor-
mal S100p assay [21].

The results of our study should be considered in the
light of certain limitations. This is a single-center study,
with a small cohort size, mainly with elder people, rais-
ing questions about external validity. A selection bias is
to be feared, as the completeness of inclusions could not
be verified and depends on the availability of investiga-
tors. Furthermore, type of ATD were not balance in our
cohort as 60% of subjects were on AAP.

The economic analysis remains theoretical, based
on the assumption of strict application of the recom-
mendations and the absence of any other reason for
hospitalization.

Conclusion

S100p assay within 6 h following mTBI among subjects
on ATD safely discount the risk of cerebral injury, and it
entails a relevant economic contribution in the manage-
ment of patients in the ED by reducing the use of CCT
and hospitalization. Multi-center, interventional stud-
ies are required to confirm the maximum sampling time
after mTBI, and to objectivize the medical and economic
contributions in current practice. Still, as S100p is a
highly sensitive screening tool with good NPV but with
low specificity, its relevance and limits should discuss
the potential of a biomarker-based classification system,
including for mTBL

Abbreviations

APA Anti-platelet agents

ATC Antithrombotic combination
ATD Antithrombotic drugs

cCcT Cerebral computed tomography
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DOAC Direct oral anticoagulants

ED Emergency department

EDSSU  Emergency department short-stay unit
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