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Increasing application of direct oral anticoagulants
(DOAC:s) requires new insight into management con-
cepts in traumatic brain injury (TBI). Isolated TBI is
more frequently seen in the elderly population [1] which
is at higher risk for atrial fibrillation and cardioembolic
events. Thus, TBI associated with oral anticoagulation
will be more prevalent. Shin et al. present a retrospec-
tive evaluation of a larger patient population admitted
with TBI linked to oral anticoagulation between 2010 and
2017 at their institution [2]. In this analysis, 136 patients
on oral anticoagulation , 39 on DOACs, and 97 on vita-
min K antagonists (VKA) were identified. The impact of
DOAC:s and warfarin on hematoma expansion, neurolog-
ical deterioration, and short-term outcome is compared.
For the greater part of this time period, reversal strate-
gies for DOACs according to current standards were not
available [3].

Limited data are available about management and out-
come of TBI in patients on DOAC:s; all reports except for
one were retrospective and included up to 800 patients
with up to 183 patients on DOACs indicating decreased
rates of in-hospital death and intracranial hemorrhage in
patients on DOACs compared to VKA [4-8]. Only one
study described less functional dependence at discharge
and a reduction of hemorrhage expansion in patients
with TBI and previous DOAC use compared to VKA [8].

In this study, DOAC use prior to TBI was linked to
more favorable disposition and functional outcome at
discharge according to the Glasgow outcome scale com-
pared to patients on VKA prior to TBI [2]. This difference
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is not explained by a difference in neurological deteriora-
tion, in hemorrhage expansion within 48 h after admis-
sion or in in-hospital mortality. In most patients on
DOAG:s, anticoagulation was not even reversed. How-
ever, subdural hematoma size and intraparenchymal
hematoma volumes were significantly larger in patients
on VKA compared to DOACs. The VKA patient group
also showed a higher prevalence of arterial hypertension
and a trend to higher rates of chronic renal failure, both
factors that tend to aggravate intracranial hemorrhages.

The study has two major strengths: (1) application of
predefined standards for measurement of hemorrhage
expansion for subdural, intraparenchymal, and intraven-
tricular hematomas as well as of the modified Fisher scale
for subarachnoid hemorrhage on standardized neuroim-
aging and (2) report and definition of neurological dete-
rioration after TBI.

The main limitations of the study are the small sample
size and the lack of long-term follow-up data for func-
tional and other outcomes such as cognitive impairment
and quality of life. The retrospective design constrains
the analysis to the available data in the registry. Impor-
tant predictors of outcome after TBI and confounders,
for example cognitive impairment prior to TBI, dosage
and time of last administration of the anticoagulant, and
hypothermia on admission were not part of the multivar-
iate analysis. Therefore, generalizability of the results to
all TBI patients on anticoagulation is restricted. Manage-
ment strategies may also have changed over a time span
of 8 years.

While this study represents a well-done contribu-
tion to further knowledge in this field, further research
is required to learn more about the effect of DOACs on
cerebral hemorrhages in TBI and the need for DOAC
effect reversal, the optimal time point for application of
the reversal agent in relationship to the last DOAC appli-
cation prior to TBI, given the cost and side effects of the
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approved DOAC reversal agents. A large prospective
registry similar to RETRACE for anticoagulation-related
intracerebral hemorrhage [9] may be sufficient to provide
some answers.

Acknowledgments
Open Access funding provided by Projekt DEAL.

Conflicts of interest
Author have no conflicts of interest to declare.

Open Access

This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction
in any medium or format, as long as you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons licence, and
indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons licence and your intended use is not permitted

by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence,
visit http://creativecommons.org/licenses/by/4.0/.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Published online: 24 February 2020

References

1.

Tiruneh A, Siman-Tov M, Givon A, et al. Comparison between traumatic
brain injury with and without concomitant injuries: an analysis based on
a national trauma registry 2008-2016. Brain Inj. 2020;34(2):213-23.

Shin SS, Marsh EB, Ali H, et al. Comparison of traumatic intracranial
hemorrhage expansion and outcomes among patients on direct oral
anticoagulants versus vitamin k antagonists. Neurocrit Care 2020. https://
doi.org/10.1007/512028-019-00898-y.

Frontera JA, Lewin JJ lll, Rabinstein AA, et al. Guideline for reversal of
antithrombotics in intracranial hemorrhage: executive summary. A state-
ment for healthcare professionals from the neurocritical care society and
the society of critical care medicine. Neurocrit Care. 2016;24(1):6-46.
Turcato G, Zannoni M, Zaboli A, et al. Direct oral anticoagulant treatment
and mild traumatic brain injury: risk of early and delayed bleeding and
the severity of injuries compared with vitamin K antagonists. J Emerg
Med. 2019;57(6):817-24.

Kobayashi L, Barmparas G, Bosarge P, et al. Novel oral anticoagulants

and trauma: the results of a prospective American association for the
surgery of trauma multi-institutional trial. J Trauma Acute Care Surg.
2017,82(5):827-35.

Riccardi A, Spinola B, Minuto P, et al. Intracranial complications after
minor head injury (MHI) in patients taking vitamin K antagonists (VKA) or
direct oral anticoagulants (DOACs). Am J Emerg Med. 2017;35(9):1317-9.
Ganetsky M, Lopez G, Coreanu T, et al. Risk of intracranial hemorrhage in
ground-level fall with antiplatelet or anticoagulant agents. Acad Emerg
Med. 2017;24(10):1258-66.

Scotti P, Seguin C, Lo BWY, et al. Antithrombotic agents 1 and traumatic
brain injury in the elderly population: hemorrhage patterns and out-
comes. J Neurosurg. 2019;1:1-10.

Kuramatsu JB, Gerner ST, Schellinger PD, et al. Anticoagulant rever-

sal, blood pressure levels, and anticoagulant resumption in patients

with anticoagulation-related intracerebral hemorrhage. JAMA.
2015;313(8):824-36.


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s12028-019-00898-y
https://doi.org/10.1007/s12028-019-00898-y

	Are Direct Anticoagulants Safer in Traumatic Brain Injury Compared to Warfarin?
	Acknowledgments
	References




