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Traumatic brain injury in patients under anticoagulant therapy:
management in Emergency Department. A review.
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Abstract For original research artides, systematic reviews and meta-analyses the abatrad should
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resultsthat havenat been substantiated in the main ted and should not exaggeratethe main condu-
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highlight the purposeaf thestudy, introduce your research quedion(s), and the context surrounding
them. M ethods: describe the main methods or treatments applied, highlighting any unique charac-
teristics of the partigpant /patient samples. Indude any relevant prer egistration numbers. Clinical
trials should indude detailsthat CONSORT has identified as essential. Results symmarizethe ar-
tide'smain findings Condusions desaibethe main takeaways and interpretations of the study
For cther artidetype, such asReviews, a 200word unstrucured adt Id beincluded.

Keywords: keyword T; keyword 2; keyword 3 (List threetoten pertinent keywor ds spedificto the
artideyet reasonably common within the subject di

1. Background

1.1 Definition and epidemiology

Traumatichrain injury (TBI) is the dlteration in the normal function of the brain pro-
voked by crash, blow. jerk to the head, or penetratinginjury [1]. [t differsin severity from
mild (mTBI). acoounting for 80% of cases, to moderate (moTBI) and severe TBI (sTBI) (2]
The econamic and sodal burden of TBI is substantial and multifaceted, encompassr

directand indirect costs approximately estimated around $400 billion annually

impactindividuas, familiesand sodety at large. Mareaver, individuas with TBI

fraquam\y require immediate diagnostic workout and treatment in Emergency Depart-
ment (ED) (4

Managing traumatic brain injury in patientswho ar ulated, prindpally for
the prevention of ischemic stroke in atridl fibrillation e
nous thromb oembolism, presents unique chall enges and requires careful consideration to
balance therisksof bl eeding with therisk of thrombosis Thehigh pre (up t02.4%)
of these patients among the adult population, makesit of great rel evance topublichea th
and theroutine actvities of emergency professionals[f].  Thepraportion of patientswith
TBI on ordl antiooagulation (OAT)is steadily increasing and now itis estimated tobeup
10 38% [5); the prevalence of intracranial injury in this cohort hasheen reported between
§and 20% [6]. For many years, vitamin K antagonists (VKA s) were the most widely used
OAT [, but now direct cral anticoagulants (D OA's), apixaban, edoxaban, rivaroxaban
and dabigatran, are largely prescribed [§]. The most effective and safest management of

4 Glin. M. 2024, 13, K. https//doi.org03350exex www.mdpi.comy,
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Significative clinical outcomes

0 Acute traumatic Intra-cranial Injury (ICI):

subdural, epidural, parenchymal hematoma, subarachnoid hemorrhage, cerebral
contusion, depressed skull fracture minor lesions or minimal intracranial bleeding
(minor lesions)

0 Delayed ICT (dICI): ®
ICT occurred after > 24 hours (and after a negative first head CT scan, if done)

0 death
0 operative neurosurgery

0 MHI related re-admission to ED within 30 days from MHI |
U x/ﬂ'“v"’f\/\/
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"4 Predittori di esito nei pazienti con trauma cranico lieve in terapia con anticoagulanti ( [m

The problem of the guidelines:
the "sensitive" GLs

v’ European Federation of the Neurological Societies (EFNS) GLs:
head CT scan: in case of normal CT, considering observation of 24 hours, consulting
heurotrauma center and repeating CT scan

v/ Scandinavian GLs:
head CT scan and 24 hours observation: iffthe case of neurological deterioration
and/or GCS (22 points) repeating CT scan

v 2023 NICE GLs:
head CT scan: in case of absence of other injuries or high energy traumas (and
supervision at home and low risk of further falls) then discharge

Vos PE, et al. Mild traumatic brain injury. Eur J Neurol. 2012;19(2):191-198 \ /VV%H\ ,
Undén J, et al. Scandinavian guidelines for initial management of minimal, mild and moderate head injuries in adults: X £
an evidence and consensus-based update. BMC Med. 2013;11:50 XU LongIERto. AREion e
Head injury: assessment and early management NICE Guideline, No. 232 London: National Institute for Health and Slmeu
Care Excellence (NICE), 2023 May 18. ISBN-13: 978-1-4731-5026-3 GENOVA 30 MAG - 1GIU 2024
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The problem of the guidelines:
the "specific" GLs

v To date, there aren't specific guidelines on TBI patients on anticoagulants
v/ Only few studies focused specificcgly on recommendations regarding TBT :
- An interdisciplinary group of Austrian experts

- The Brain Injury GL (BIG): patients on warfarin are allocated fo  the
most severe tertile (BIG3)

Wiegele M, et al.E. Diagnostic and therapeutic approach in adult patients with traumatic brain injury receiving oral .\/VV%W\A
anticoagulant therapy: an Austrian interdisciplinary consensus statement. Crit Care. 2019;23(1):62. X111 congresso nazionale

Gallagher SP, et al. Modified BRAIN INJURY GUIDELINE for pre-injury anticoagulation in traumatic brain injury: Slmeu
an opportunity to reduce healthcare resource utilization. J Trauma Acute Care Surg. 2024 Feb 1;,96(2):240-246.
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The problem of the Clinical Decision Rules:
the "sensitive" CDRs

v No specific decision rule dedicated only fo OAT patients with mTBI is
currently available
.
¢ In the two main validated CDRs - the Canadian CT Head Rule (CCHR) and
the New Orleans Criteria (NOC) OAT was an exclusion criterion

Stiell IG, et al. The Canadian CT Head Rule for patients with minor head injury. Lancet. 2001;357(9266):1391-1396. \ /(V%H\ 7
Haydel MJ, et al. Indications for computed tomography in patients with minor head injury. N Engl J Med. X A
2000,343(2)100—105 X1l congresso nazionale

Alzuhairy AKA. Accuracy of Canadian CT Head Rule and New Orleans Criteria for Minor Head Trauma; a Systematic Slmeu
Review and MCTG-AHGIYSiS. Arch Acad Emer'g Med. 2020,’8(1)5679. GENOVA 30 MAG - 1 GIU 2024
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The problem of the Clinical Decision Rules:
the "specific" CDRs from retrospective studies

Clinical predictor OAT Only DOA
Post-traumatic amnesia Cipriano, Turcato 2022 Turcato 2021

Signs of trauma above the clavicles Cipriano, Turcato 2022  Cipriano, Turcato 2021, Park
Major dynamics Turcato 2022 Turcato 2021, Park
Post-traumatic transitory loss of consciousness Turcato 2022 Turcato 2021, Park

GCS score <15 Turcato 2022 Turcato 2021, Park
Post-traumatic headache Turcato 2021, Park
Previous neurosurgery Turcato 2021, Park

Post-traumatic vomiting Park

Cipriano A, et al. Predictors of post-traumatic complication of mild brain injury in anticoagulated patients: DOACs are safer than
VKAs. Intern Emerg Med. 2021;16(4):1061-1070

Turcato G, et al. Risk factors associated with intracranial bleeding and neurosurgery in patients with mild fraumatic brain injury
who are receiving direct oral anticoagulants. Am J Emerg Med. 2021;43:180-185

Park N, et al. Multi-centric study for development and validation of a CT head rule for mild traumatic brain injury in direct oral . /\/V‘Wﬁ\ ,
anticoagulants: the HERO-M nomogram. BMC Emerg Med. 2023;23(1):122 X /-
Turcato G, et al. Decision tree analysis for assessing the risk of post-tfraumatic haemorrhage after mild traumatic brain injury in M congressa pacionsls
patients on oral anticoagulant therapy. BMC Emerg Med. 2022;22(1):47 Slmeu
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TRAUMA/ EMATIC REVIEW/META-ANALYSIS

Should Adults With Mild Head Injury Who Are
Receiving Direct Oral Anticoagulants Undergo
Computed Tomography Scanning?

A Systematic Review

Gordon W. Fuller, MBChB, PhD*; Rachel Evans, MBBS; Louise Preston, PhD; Helen B. Woods, MSc; Suzanne Mason, PhD
*Corresponding Author. £-mail: g

Study objective: Patients receiving direct oral anticoagulant medications commonly undergo computed tomography head
scanning after mild traumatic brain injury, regardless of symptoms or signs. International guidelines have noted a lack of evidence
to support management decisions for such patients. This systematic review aims to identify, appraise, and synthesize the current
evidence for the risk of adverse outcome in patients receiving direct oral anticoagulants after mild head injury.

Methods: A protocol was registered with PROSPERO and review methodology followed Cochrane Collaboration recommendations.
Studies of adult patients with mild head injury {Glasgow Coma Scale score 13 to 15) and who were receiving direct oral
anticoagulants that reported the risk of adverse ocutcome after the head injury were eligible for inclusion. A comprehensive range
of bibliographic databases and gray literature was examined with a sensitive search strategy. Selection of eligible studies, data
extraclion, and risk of bias were evalualed independenlly by separale reviewers. A random-effecls mela-analysis was used Lo
provide a pooled estimate of the risk of adverse outcome. The overall quality of evidence was assessed with the Grading of
Recommendations Assessment, Development and Evaluation Working Group approach.

Results: A total of 4,886 articles were screened for inclusion, of which 7 cohort studies including 346 patients met inclusion
criteria. All studies were at high or unclear risk of bias as a result of selection and information bias. Estimates of adverse outcome
(any death, intracranial hematoma, or neurosurgery) ranged from 0.0% to 8.3%. A random-effects meta-analysis showed a
weighted composite outcome risk of 3.7% (95% confidence interval 1.7% to 5.8%; ?=3.3%). The overall quality of the body of
cvidence was low as a result of imprecision, indirectness, and risk of bias.

Conclusion: There are limited data available to characterize the risk of adverse outcome in patients receiving direct oral
anticoagulants after mild traumatic brain injury. A sufficiently powered prospective cohort study is required to validly define
identify clinical features predictive of adverse outcome, and inform future head injury guidelines. [Ann Emerg Med.

0196-0644/%-sce front matter
Copyright & 2018 by the American College of Emergency Physicians.
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Could be possible to use BIOMARKERS
for the RULE OUT of patients
with MINOR HEAD INJURY
on ANTICOAGULANT THERAPY ?

Voelker R. Taking a Closer Look at the Biomarker Test for Mild Traumatic Brain Injury. JAMA. 2018;319(20):2066-2067.

Menditto 31-5-2024

%,};j’ Predittori di esito nei pazienti con trauma cranico lieve in terapia con anticoagulanti

XiIl congresso nazionale
GENOVA 30 MAG - 1GIU 2024

oeah e | onir
e Vo




Predittori di esito nei pazienti con trauma cranico lieve in terapia con anticoagulanti ( Imm

e ke

The origins

PROtein S (in) Emergency Room (of) Patients
(with) Head Injury oN Anticoagulants:
the PROSERPHINA STUDY
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Scope of the study

e [aumng’ of merzency Medicing 5 {2024 105 10

Conlants lisls available al ScisnceDirec!
American Journal of Emergency Medicine

M T'he purpose of this study was the incidence of
significative clinical outcomes in anticoagulated
el patients following a MHI, who were treated according

fidaal p.mmm
n 1 Knvembar 2123 tla
mibr 0.

== = = WM to EFNS guidelines in our Emergency Department

.@m« el hemorhase fived from ;,uu.lelmn and clinieal pudmmn cilles as pocential ||.l ctos for G OLECASS
lated patienis ssults: 450 patients with a ng CT scan who undlervrent a ferm\(l CT scan

Injue ation”. The rate of the pnnm\vomcgmem.m The cate of the v veas on uni ° °
inrtaity and mlivariae analysis no satstcaly signifiant preictors for the ouccomes were found.

Conckisions: Previous retrospective studies showed a Joc of negative. ve factors for autic ents

surfeting a minor bead injury. n our prospeceive study no clivical factors emerged as prediceors of pacr clinical

au and dICL. So. 2ven if we confitened a low tate ot adverse outcomes. the best management of these pa e

cients ity GO remains not so clear and fucure trials are needed.

. . °
1. Introduction 2002 guideline from Curopean ,mnnnancumlnnnraLSn( ties
¢EFNS) recommends ol patients with MHI should o o
incurring i injury (MHI)  receivean initial CT'scan, admission for a 24-h period ol close neurologic

whi : ic antic on i oversial an abservation, and then a second CI'scan before discharge [18]. In 2012,
bated clinical problemn [1-7]. Finding a point of equilibrium bc(wacn Wi ideline on 87 pa S arfarin without intra- I

caution and avoiding unaccessacy radiolugleal examinalions and; cranial Jesions on a lirsL CT scan, linding a rate of 6% ol delayed ICTdICT;,
in hospital observalion is still a conundrum. In this conlexL, Lhe avail defined a5 a secand positive head CI'scan afler a first negalive head CU
ahility of validated protornls and teliable predictars of pragnosis 19]. Unforunarely, statistical prwer was insnfficient o analyze
would be of great benefit, Ju particular, after a fist CT-scan |8-11], it re- jvariable predicrors of ICL Since then, some
mains unclear whether such patieats should then be hospitalized for ) s b -, reporting d Jove
ohservatian and;or underga a later secand C1 scan [ 12-15). given the in- 5 er. ed studies were refrospective
crease of risk for intracranial injury (1C1) linked to anticoagulation  not report flllll(ﬂl mmuxme Ppatients. A well-powered prospective co-
116,17 horl studly is needed o estimare tisk of dICT and identily clinical faclors
pred ictive of adverse oulcomes,

‘We measured rhe incidence of deach, admission n hospiral, neuro-

T2 eviet [oc. AU ights reserved.
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Outcomes of the study

Primary outcome:

the cumulative rate of MHI-related death or MHI related re-admission to ED
at day +30 in the study population

Secondary outcomes: .
the rate of dICT in the study population

the rate of ICI (on the first or the second CT scan) and of MHI-related
death or MHI related re-admission to ED at day +30 in all enrolled patients

Menditto VG, Moretti M, Babini L, Sampaolesi M, Buzzo M, Montillo L, Raponi A, Riccomi F, Marcosignori M, 3N congresso. uaxlonale
Rocchi M, Pomponio G. Minor head injury in anticoagulated patients: Outcomes and analysis of clinical predictors. Slmeu
A prospective study. Am J Emerg Med. 2024;76:105-11 GENOVA 30 MAG - 1GIU 2024
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Results of the study

June 2018-September 2022
6600 patients suffering from head injury

198 (3%) moderate head injury

330 {5%) severe head injury

6072 MHI patients

5440 {90%) no anticoagulant

632 MHI patients on anticoagulation

32 (5%) refused the enrollement
600 MHI patients enrolled

(

* study population
5 discharge against
64 Hospital admission 520 {86.7%) first CT-scan 80 (13.3%) first CT-scan ? micelicaladvice
not because of MHI

negative positive
70

92 Hospital admission
because of MHI
450 EDOU observation
second CT-scan (24h) S
¥ v lesions
428 (95.3%) second CT- 21 (4.7%) second CT-scan |
scan negative positive 19 minor death

[ lesions
429 :

439
5
444 Home discharge _—
| 18(4%) re-admitted to » 1 MHI-related
ED because of MHI death

Menditto VG, Moretti M, Babini L, Sampaolesi M, Buzzo M, Montillo L, Raponi A, Riccomi F, Marcosignori M,

Rocchi M, Pomponio 6. Minor head injury in anticoagulated patients: Outcomes and analysis of clinical predictors.
A prospective study. Am J Emerg Med. 2024;76:105-11
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Characteristic

Demographic characteristics
Age years mean (SD)
Sex No. (%)
M 218 (48.4)
F 232 (51.6)
GCS No. (%)
445 (98.9)
5(1.1)
Comorbidities No. (%)
Coagulopaty 2 (0.4)
Hypertension 329 (73.1)
Previous TIA/stroke 45 (10)
Chronic liver disease 5(1.1)
Remnal insufficiency 207 (46)
Diabetes mellitus 88 (19.5)
Active cancer 27 (6)
Epilepsy 24 (5.3)
History No. (%)
I'revious neurosurgery intervention 5(1.1)
Previous endocranic bleeding 8(1.7)
Previous endocranic post-traumatic bleeding
Anticoagulant No. (%)
VKA
DOA
Dabigatran
Rivaroxaban 101 (224
Apixaban 135 (30)
Edoxaban 55 (12.2)
Anticoagulant therapy onset mmonth mean (SD} 49.6 (57.8)
Indication for anticoagulant therapy No. (%)
Atrial fibrillation 380 (84.4})
Thromboembolic disease 40 (8.9)
Valvular disease 30 (6.7)

Time belween onsel of symploms and enrollment
hours mean (SD)

Management (action) Value

Anticoagulant withdrawal No. (%) 376 (83.5)
Plasma infusion No. (%) 1(0.2)
Prothrombin complex infusion No. (%) 0 (0)
Vitamin K infusion No. (%) 33 (7.3)
Tranexamic acid infusion No. (%) 1(0.2)
Embolization No. (%} 0 (0)
Neurosurgery No. (%) 0(0)
Time between 1st and 2nd CT scan hours mean (SD) 27 (6.9)
ED discharge No. (%) 433 (96)
ED discharge against medical advice No. (%) 0 (0)
Hospital admission because of MHI No. (%) 17 (3.7)
Day of anticoagulant renewall mean (SD)* 2.6 (4.2)

Menditto VG, Moretti M, Babini L, Sampaolesi M, Buzzo M, Montillo L, Raponi A, Riccomi F, Marcosignori M, 3N cokgresso parionsls
Rocchi M, Pomponio 6. Minor head injury in anticoagulated patients: Outcomes and analysis of clinical predictors. Slmeu
A prospective study. Am J Emerg Med. 2024;76:105-11 GENOVA 30 MAG -1 GIU 2024
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Results of the study

e ok

» In the study population

30-day overall mortality: 2%

pr'imar'y outcome: 4% (95°/o CI: 2.2-5.80/0) 1 MHI related death and 18 MHI related readmission
dICI: 4.7% (95°/o CI. 27‘660/0)

No patients required operative neurosurgery

«» In the enrolled population: ¢

30-day overall mortality: 2.5%

MHI-related death or MHI related readmission: 5.8% (95% CI: 4.0-7.7%)
ICI: 16.8% (95% CI: 13.8-19.8%)

No patients required operative neurosurgery

Menditto VG, Moretti M, Babini L, Sampaolesi M, Buzzo M, Montillo L, Raponi A, Riccomi F, Marcosignori M, Xif) cangressa sarionsls
Rocchi M, Pomponio G. Minor head injury in anticoagulated patients: Outcomes and analysis of clinical predictors. Slmeu
A prospective study. Am J Emerg Med. 2024;76:105-11
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Clinical predictors: prevalence in the study population.

Clinical predictors

Concomitant antiplatelet therapy
Mechanism of injury
Accidental
Syncope
Unclear
Physical evidence of trauma above clavicles
INR > 3 (in case of VIKA)
Inappropriate anticoagulant dosage (in case of DOA)
Post-traumatic severe headache
Loss of consciousness
Post-traumatic vomiting
Post-traumatic amnesia
Subsequent neurologic deterioration

Predittori di esito nei pazienti con trauma cranico lieve in terapia con anticoagulanti

Results of the study

Study population
No. (%; 95% CI)

22 (4.9;2.9-6.9)

330 (73.3; 69.2-77.4)
82 (18.2; 14.7-21.8)
37 (8.2; 5.7-10.8)
334074.2270.2-78.3)
33/132025.0017.6-32.4)
16/315 (5.1; 2.7-7.5)
2 (04; 0.0-1.1)

15 (3.3; 1.7-5.0)

8 (1.8; 0.6-3.0)

10 (2.2; 0.9-3.6)

11 (2.4; 1.0-3.9)

Ui Oy e
e ke

%®

%®

Univariate and multivariate logistic analysis
could not identify any clinical factor alone
or in combination as independent predictors

for the primary outcome

Only post-traumatic severe headache (OR:
5.10; 95% CI: 1.26-20.75; p = 0.02) and
post-traumatic vomiting (OR: 3.44; 95% CI:
1.20-9.89; p = 0.02) correlated with ICT on

the first or the second head CT scan

Menditto VG, Moretti M, Babini L, Sampaolesi M, Buzzo M, Montillo L, Raponi A, Riccomi F, Marcosignori M,
Rocchi M, Pomponio 6. Minor head injury in anticoagulated patients: Outcomes and analysis of clinical predictors.

A prospective study. Am J Emerg Med. 2024;76:105-11
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Incidence of and risk factors for nodding off
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Lezioni scientifiche: il rischio
di perdere I'attenzione degli astanti

Chial = DEC. 7, 2004; 171 (12)

Incidence of and risk factors for nodding off
at scientific sessions

Kenneth Rockwood, David B. Hogan, Christopher J. Patterson; for the Nodding
at Presentations (NAP) Investigators

Table 1: Risk factors for nodding off at lectures

Factor

Environmental

Dim lighting

Warm room temperature
Comtfortable seating
Audiovisual

Poor slides

Failure to speak into microphone
Circadian

Early morning

Post prandial
Speaker-related
Monaotonous tone
Tweed jacket

Losing place in lecture

Mote: Ol = confidence intarval.

Odds ratio
iand 95% Cl)

1.6 (0.8=2.5)
1.4 (0.9-1.6)
1.0(0.7-1.3)

1.8101.
1

3-2.00
1.701.3=2.1

1.300.9-1.8)
1.7(0.9-2.3)

6.8 (5.4-8.0)
2.1 (1.7-3.0)
2.0(1.5-2.6)
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pazienti con tfrauma cranico lieve in terapia con anticoagulanti

Scope of the study

DE GRUYTER Clin Chem Lab

Vincenzo G. Menditto*, Marco Maretti, Lucia Babini, Annalisa Mattioli, Andres Ramen Giuliani,
Marina Fratini, Fabienne Yvonne Pallua, Elisa Andreoli, Cinzia Nitti, Susanna Contucci,
Armando Gabrielli, Marco Bruno Luigi Rocchi and Giovanni Pomponio

Minor head injury in anticoagulated patients:
performance of biomarkers S100B, NSE, GFAP,
UCH-L1 and Alinity TBI in the detection of

intracranial injury. A prospective observational Th e p ur poSe o) f 1- h is ST u dy was 1.0
= assess the reliability of S100B,
‘ i NSE, GFAP, UCH-L1 and Brain

Cnncluslons The NPV of the analyzed hiomarkers were

. °
MHI i very limited. We invescigated biomarkers a5 pre- I M
I lated patients managed in an LD, and they potentially could limit the number of head C1

cunducted & single-cohort, pro ° ; N n for derecting dICT in anticoagulated parients sutfering

nial injury (1€1) on head € . Use of these biomarkers in
case of patients tking oral anticoagulants who cxpel

udy in an ED. Our structured clinical pathway 3L seem o he effective to rule out a

s test as negative predictive tools for

coagnlared patients

delayed intra-cranial injury (dICT)

The optimal management of putients taking oral anticoag-

1 Osped N e
taty.
spedalr fohtpss V1A who experience minor head injury (MHT) is debared . O
2], C i generally recomniended [or such palients
s s e arrter N patien on
ke, Ancan, luly " - lients shot o be | 2ot f

identily delayed intracranial injury (diC) [3-6).
Ty imaging, wltiple

biomolecolar, Universita i Lrtino, Lrbino, Il
#aienda Ospedaliera Uniy
delle Marche, Ancora, llaly
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A, Rocchi MBL, Pomponio 6. Minor head injury in anticoagulated patients: performance of biomarkers S100B, NSE, GFAP, Slmeu
UCH-L1 and Alinity TBI in the detection of intracranial injury. A prospective observational study. Clin Chem Lab Med.
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The scenario

Inclusion Criteria
- Head Trauma
- Glasgow Coma Scale Score (GCS) =14-15
Pl atpts Ambulance
- loss of consciousness for less than 30 min personnel P
and/or i
- alteration of mental state (being dazed,

confused or disorientated)
and/or
- loss of memory for events immediately

before/after trauma

Exclusion Criteria
- Glasgow Coma Scale Score (GCS) <14
or
- unknown time of trauma/>6 hours elapsed from trauma
or
- invalid blood sampling/registration to database
or
- foreign citizen
or
- known dementia, chronic psychosis or active CNS pathology

..]’BI Patient

Technician

B """ -.-o
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Six commonly investigated blood biomarkers:

1. S100 calcium binding protein B (S100B) [astrocytes,
glia and Schwann cells]

glial fibrillary acidic protein (GFAP) [astrocytes]
ubiquitin carboxy-terminal hydrolase-L1 (UCH#L1)

SRS

[heurons]

o O~

Menditto 31-5-2024

neuron specific enolase (NSE) [neurons]
neurofilament light chain (NF-L) [neurons]
tau protein [neurons]

Predittori di esito nei pazienti con trauma cranico lieve in terapia con anticoagulanti

Brain damage biomarkers

Kevin K et al. (2018) An update on diagnostic and prognostic biomarkers for traumatic brain injury, Expert Review of Molecular
Diagnostics, 18:2, 165-180

GENOVA 30 MAG - 1GIU 2024




Menditto 31-5-2024

Predittori di esito nei pazienti con trauma cranico lieve in terapia con anticoagulanti ( l"’wm
ek

Brain damage biomarkers
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Methods: biomarkers

Limit of
Biomarker quantification Range Cut-off

(LoQ)
S100B 0.02 ng/mL 0.005 - 39 pug/mL 0.105 pg/mL

NSE 0.225 ng/mL 0.075 - 300 ng/mL 14.7 ng/mL

GFAP 6.1 pg/mL 3.2 -42000 pg/mL
UCH-LI1 26.3 pg/mL 18.3 - 25000

The BTT plasma test (BTI) reported “not elevated” if the concentrations of both GFAP
and the UCH-L1 are below their respective cut-offs

Menditto 31-5-2024
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.

Performance measures of the study

The performance measures of the biomarkers for the detection
of dICI and ICI were:
- sensitivity (SE), specificity (SP)
- positive predictive value (PPV) and negative predictive value (NPV)
-

Receiver operating characteristic (ROC) curve analysis was used to determine
the optimal cut-off value for biomarkers' serum level to maximize sensitivity
and NPV

Menditto VG, Moretti M, Babini L, Mattioli A, Giuliani AR, Fratini M, Pallua FY, Andreoli E, Nitti C, Contucci S, Gabrielli

A, Rocchi MBL, Pomponio 6. Minor head injury in anticoagulated patients: performance of biomarkers S100B, NSE, GFAP,

UCH-L1 and Alinity TBI in the detection of intracranial injury. A prospective observational study. Clin Chem Lab Med.
Menditto 31-5-2024 2024 Jan 12. doi: 10.1515/cclm-2023-1169
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June 2018-September 2022
6072 MHI patients

288 MHI patients on anticoagulation
18 (5%) refused the enrollement

or blood sampling

370 MHI patients enrolled —_— e —
57 {15%) no blood sampling
because of trauma > 6 hours
213 MHI patients with blood sampling

e ke

= |

30 hospital adm ission 267 (85.3%) first CT-scan 46 (14.7%) first CT-scan
not because of MHI b negative positive
3 patients declined 234 EDOU observation
second CT-scan (Study population)
221 (94.5%) second CT-scan 13 (5.5%) second CT-scan
negative positive (dICI)
221 home 11 home 2 hospital admission
discharge discharge because of MHI
.8

11 {(4.7%) re-admitted
to ED because of MHI

Menditto VG, Moretti M, Babini L, Mattioli A, Giuliani AR, Fratini M, Pallua FY, Andreoli E, Nitti C, Contucci S, Gabrielli Sl Sk graaas AAonE)E

A, Rocchi MBL, Pomponio 6. Minor head injury in anticoagulated patients: performance of biomarkers S100B, NSE, GFAP, Slmeu

UCH-L1 and Alinity TBI in the detection of intracranial injury. A prospective observational study. Clin Chem Lab Med.
Menditto 31-5-2024 2024 Jan 12. doi: 10.1515/cclm-2023-1169
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Results of the study

(

Characteristic

Demographic characteristics
Age, years, mean, SD
Sex, n (%)
M 115 (50.8)
F 119 (49.2)
GCS, n (%)
15 231 (98.7)
14 3(1.3)
Comorbidities, n (%)
Coagulopathy 1 (0.4)
Hypertension 167 (71.4)
Previous TIA/stroke 22 (9.4)
Chronic liver disease 1(0.4)
Renal insufficiency 108 (46.1)
Diabetes mellitus 49 (20.9)
Active cancer 17 (7.2)
Epilepsy 11 (4.7)
History, n (%)
Previous endocranic post-traumatic bleeding 7 (1.5)
Concomitant antiplatelet therapy 10 (4.3)
Anticoagulant, n (%)
VKA 5320
DOA 159 (68.0)
Dabigatran 2 6)
Rivaroxaban 47 (20.1)
Apixaban 71 (30.3)
Edoxaban 28 (12.0)
Indication for anticoagulant therapy, n (%)
Atrial fibrillation 195 (83.3)
Thromboembolic disease 22 (9.4)
Valvular disease 17 (7.3)
Time between trauma and blood sampling
hours mean, SD
Mechanism of injury, n (%)
Accidental 166 (70.9)
Syncope 48 (20.6)
Not clear 20 (8.5)
Time between 1th and 2nd CT hours mean, SD 26 (6.1)

Menditto VG, Moretti M, Babini L, Mattioli A, Giuliani AR, Fratini M, Pallua FY, Andreoli E, Nitti C, Contucci S, Gabrielli |G
A, Rocchi MBL, Pomponio 6. Minor head injury in anticoagulated patients: performance of biomarkers S100B, NSE, GFAP, Slmeu
UCH-L1 and Alinity TBI in the detection of intracranial injury. A prospective observational study. Clin Chem Lab Med.
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Biomarker Beyond the

cut-off (%)
S100B 53

NSE 36
UCH-L1 59
GFAP 38
BTI 95

Predittori di esito nei pazienti con trauma cranico lieve in terapia con anticoagulanti

Results of the study

Sensibility

% (95% Cl)
38.5 (13.9- 68.4)

46.1 (19.1-74.9)
62.5 (24.5-91.5)
100 (63.0-100)
100 (63.1-100)

Specificity

% (95% Cl)
45.7 (39.0- 52.5)

39.4 (32.54-46.57)
44.4 (37.7- 51.3)
12.3 (7.7-18.3)
5.5 (2.6-10.2)

VPN

% (95% Cl)
92.7 (86.0-96.8)

91.8 (83.8-96.6)
96.9 (91.4-99.4)
(83.2-100)
(66.4-100)

VPP

% (95% Cl)
4.0 (1.3-9.1)

4.8 (1.8-10.1)
4.0 (1.3-9.1)
5.3 (2.1-10.2)
4.9 (2.2-9.5)

Menditto VG, Moretti M, Babini L, Mattioli A, Giuliani AR, Fratini M, Pallua FY, Andreoli E, Nitti C, Contucci S, Gabrielli
A, Rocchi MBL, Pomponio 6. Minor head injury in anticoagulated patients: performance of biomarkers S100B, NSE, GFAP,
UCH-L1 and Alinity TBI in the detection of intracranial injury. A prospective observational study. Clin Chem Lab Med.
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Results of the study

0 ROC curve analysis showed an optimal cut-off for GFAP for the
detection of dICI of = pg/mL providing a sensitivity of 100.0% (95%
CI. 63.1%—100.0%), a specificity of 43.67% (95% CI: 35.8%-51.5%)
and a NPV of 100.0% (95% CI: 9487%—100.0%)

e e 9 9 @ 9 9 % * 0
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P Results of the study
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0 The NPV and PPV of UCH-L1 for the identification of ICI on first or second
CT scan were (95% CI 75-915%) and 21% (95% CI 145-29%),
respectively

0 The NPV and PPV of GFAP for the identification of ICI on first or second
CT scan were (95% CI 79-93.9"/0) and 20.7% (95% CI 15.2-27.1%),
respectively

0 The NPV and PPV of BTI for the identification of ICI on first or second CT
scan were (950/0 CI 587'9980/0) and 19.4% (950/0 CI 14.2-25.50/0),
respectively

Menditto VG, Moretti M, Babini L, Mattioli A, Giuliani AR, Fratini M, Pallua FY, Andreoli E, Nitti C, Contucci S, Gabrielli

A, Rocchi MBL, Pomponio 6. Minor head injury in anticoagulated patients: performance of biomarkers S100B, NSE, GFAP,

UCH-L1 and Alinity TBI in the detection of intracranial injury. A prospective observational study. Clin Chem Lab Med.
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. A Discussion

v Many studies evaluated mTBT in anticoagulated patients, but they are retrospective; our study,
as a recent cohort by Uccella et al., showed data from prospective cohort

v We confirmed that the risk of ICT after mTBI in anticoagulated patients is not neglectable
(13%) and similar to that reported in a recent sytematic review (9.4%) by Karamian et al.

v We didn't find that DOAs were associated With a reduced risk of ICT compared to the use of
VKAs as presented in a recent sytematic review (OR of 0.44) by Santing et al.

v We presented for the first time data about the performance of 4 brain damage biomarkers in
anticoagulated patients after a mTBI, in a moment in which only one study concerning S100B
was available

Karamian A, et al. Incidence of intracranial bleeding in mild traumatic brain injury patients taking oral

anticoagulants: a systematic review and meta-analysis. J Neurol. 2024 doi: 10.1007/s00415-024-12424-y

Uccella L, et al. Use of the Canadian CT head rule for patients on anticoagulant/anti-platelet therapy presenting

with mild fraumatic brain injury: prospective observational study. Front Neurol. 2024 doi: 10.3389/fneur.2024 \/VV%H\/

Kobeissy F, et al. The game changer: UCH-L1 and GFAP-based blood test as the first marketed in vitro diagnostic

test for mild fraumatic brain injury. Expert Rev Mol Diagn. 2024;24(1-2):67-77

Santing JAL, et al. Mild Traumatic Brain Injury in Elderly Patients Receiving Direct Oral Anticoagulants: A Slmeu
Menditto 31-5-2024  Systematic Review and Meta-Analysis. J Neurotrauma. 2022;39(7-8):458-72 ROVAI G -1 T 300
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N Take home messages

v Managing TBI in patients who are anticoagulated presents unique challenges
and requires careful consideration to balance the risks of bleeding with the
risk of thrombosis

v We confirmed that the mortality and the need of neurosurgery were low in
anticoagulated patients after a mTBI, however the community of clinicians
have not yet reached a consensus offthe ‘acceptable’ risk threshold

v One of the most controversial issue is the selection of those patients who
really benefit from prolonged observation and repeat CT scan: checking a
combination of clinical predictors and biomarkers, such as GFAP, after a
first negative CT scan, could be effective and reduce unnecessary resource
wasting, without missing dICT

Menditto V6 et al. 2024 Traumatic Brain Injury in Patients under Anticoagulant
Therapy: Management in Emergency Department. A Review. In Press
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Future perspectives

Before inclusion of the biomarker

mTBI in patients on oral anticoagulants

'

1st head CT scan

A A

N
N

positive

positive

Y

With the inclusion of the biomarker

mTBI in patients on oral anticoagulants

'

1st head CT scan

negative

Y

24-hr observation

ond head CT scan

Yy Vv

admission
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Future perspectives

Before inclusion of the biomarker With the inclusion of the predictors

mTBI in patients on oral anticoagulants
!

1st head CT scan

mTBI in patients on oral anticoagulants
!

1st head CT scan
/\
S

- ! negative
positive negative !

Clinical predictors and
v biomarker (GFAP)

24-hr observation score
“positive”
score
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Conclusion

In conclusion, the management of minor
head injury in patients receiving oral
anticoagulant gtherapy could become a
classic topic. According to Calvino,
classics are topics that, as much as we
think we know them, are new and
unexpected.

XiII congresso nazionale

Calvino I. Perche leggere i classici ? 1991 Slmeu
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THANK YOU FOR YOUR ATTENTION [(sz

I observe them, and hold them. When words are not enough, they always convey pain and suffering, often a struggle, and at times hope.
1 share them with you so they can speak to you too

Le osservo, le stringo e, quando le parole non sono efficaci, mi affido a loro per capire
mi descrivono sempre la sofferenza ed il dolore, spesso la lotta ed a volte mi confidano la speranza

le condivido perché parlino anche a voi
P P Menditto 2024



