www.surgicalneurologyint.com ()

Surgical Neurology International

ScientificScholar ® Editor-in-Chief: Nancy E. Epstein, MD, Clinical Professor of Neurological Surgery, School of N I
Knowledge is power Medicine, State U. of NY at Stony Brook. ®
Publisher of Scientific Journals SNI: Randomized COntrO”ed Trials Editor

Benjamin W. Y. Lo, MD
Department of Neurosurgery, Lenox Hill Hospital, New York, NY

Open Access

Commentary

Commentary on Post, et al. Ultra-early tranexamic
acid after subarachnoid hemorrhage: A randomized
controlled trial. Lancet 2021

Benjamin W. Y. Lo', Hitoshi Fukuda?, Anderson C. O. Tsang®, David J. Langer', Satoru Miyawaki*, Masaomi Koyanagi’,
Matthew Wai-Man Lui’

'Department of Neurosurgery, Lenox Hill Hospital, New York, NY, United States, 2Department of Neurosurgery, Kochi University Hospital, Kochi, Japan,
*Department of Surgery, Division of Neurosurgery, Queen Mary Hospital, University of Hong Kong, Hong Kong, “Department of Neurosurgery, Faculty
of Medicine, The University of Tokyo, Bunkyo-ku, Tokyo, *Department of Neurosurgery, Hyogo Prefectural Amagasaki General Medical Center, Kyoto
University, Amagasaki City, Hyogo, Japan.

E-mail: *Benjamin W. Y. Lo - lo_benjamin@hotmail.com; Hitoshi Fukuda - fukudaharpseal@gmail.com; Anderson C. O. Tsang - acotsang@hku.hk; David
J. Langer - dlanger@northwell.edu; Satoru Miyawaki - satorumiyawaki@gmail.com; Masaomi Koyanagi - koyanagm@gmail.com; Matthew Wai-Man Lui -
mattwmlui@netvigator.com

ABSTRACT

Background: Tranexamic acid (TA) administration in aneurysmal subarachnoid hemorrhage (SAH) within the
first 24 hours may reduce the incidence of early aneurysmal rebleeding. However, this is also the potential for
an increased risk of delayed cerebral ischemia if TA is administered for more than 72 hours following the initial
aneurysmal rupture.

*Corresponding author: Methods: In the ultra-early tranexamic acid after subarachnoid hemorrhage randomized controlled trial by Post
Benjamin W. Y. Lo, et al., patients were randomized to receive TA within the first 24 hours, or until start of aneurysm treatment.
Department of Neurosurgery, These results were compared to a matched control group.

Lenox Hill Hospital, New York,

. Results: Ultra-early administration (<24 h) of TA reduced the incidence of rebleeding, and did not alter the
United States.

incidence of delayed cerebral ischemia and/or extracranial thrombosis. Further, no significant differences were
lo_benjamin@hotmail.com noted between the TA group and control arm in the incidence of good (modified Rankin scores 0-3) clinical
outcomes at 6 months.
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Cerebral aneurysmal re-rupture in subarachnoid hemorrhage (SAH) most frequently occurs
within the first 6 h and is most likely due to antithrombotic therapy, hypertension, coagulopathy,
Valsalva maneuvers, multisystemic, and metabolic disturbances. Recently, we have focused
on delineating the potential benefits of “early (i.e. </= 24 hours)” administration of the
antifibrinolytic agent, tranexamic acid (TA).
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TA - PHYSIOLOGICAL ACTION

TA administration in SAH patients has multiple physiological
benefits as well as risks. TA forms a reversible complex that
displaces plasminogen from fibrin, resulting in inhibition
of both fibrinolysis and proteolytic activity of plasmin;
decreasing the potential for aneurysmal rebleeding. However,
possible side effects of TA may include increasing the risk of
delayed cerebral ischemia if administered beyond 72 hours
following the initial aneurysmal rupture [Table 1].1"

ULTRA-EARLY TRANEXAMIC ACID AFTER
SUBARACHNOID HEMORRHAGE (ULTRA)
TRIAL

Post et al. performed an open-label randomized controlled
trial (RCT) that involved eight treatment centers, and 16
referral hospitals in the Netherlands (2013-2019). This
RCT included 955 adults (median age 58.4 years) who had
CT confirmation of spontaneous SAH; with CT angiogram
negative patients being excluded. Patients were randomized

Table 1: Possible side effects of tranexamic acid.

» Nausea, vomiting

o Diarrhea

» Hypotension

« Thrombosis (e.g., with prolonged usage)

Table 2: ULTRA randomized controlled trial.

Tranexamic acid treatment arm Control (Placebo) arm

n=480 n=475

Good 6-month outcome (mRS 0-3) - OR 0.87 (95% CI 0.67-1.13)
n=287 (60%) n=300 (64%)

Excellent 6-month outcome (mRS 0-2) - OR 0.74 (95% CI 0.57-0.96)
n=229 (48%) n=262 (56%)

Table 3: ULTRA randomized controlled trial multivariable
logistic regression analysis.

Tranexamic acid treatment arm Placebo (control) arm

Hydrocephalus - OR 1.26 (95% CI 0.98-1.63)

n=292 (61%) n=262 (56%)

Seizures — OR 1.52 (95% CI 1.00-2.33)

n=59 (12%) n=40 (8%)

CT-proven pre-aneurysmal treatment rebleeding — OR 0.70 (95%
CI 0.46-1.07)

n=42 (9%) n=57 (12%)

Delayed cerebral ischemia — OR 1.01 (95% CI 0.74-1.37)

n=108 (23%) n=106 (22%)
Extracranial thrombosis — OR 1.13 (95% CI 0.41-3.15)

n=8 (2%) n=7 (2%)
Thromboembolic events during endovascular therapy — OR

0.81 (95% CI 0.48--1.38)
n=29 (11%)

n=33 (13%)
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into two groups; 480 in the TA treatment arm (i.e. 1 g given
as a 10 min bolus followed by 1 g every 8 h typically for the
first 24 h (< 24 h) versus 475 in the control arm (placebo)
[Table 2].

TIMING OF ADMINISTRATION OF TA

Patients randomized to the TA treatment arm received
therapy within an average of 3 hours following admission,
after initial CT confirmation of their SAH diagnosis. The
median time to aneurysm treatment after CT diagnosis was
14 hours (IQR 5-20 hours).

OUTCOMES

Sixty-percent of TA patients versus 64% of control group
patients had good 6-month clinical outcomes (modified
Rankin scores 0-3). However, 48% of TA patients versus 56%
of control group patients had excellent 6-month outcomes
(modified Rankin scores 0-2) [Table 2]. Incidences of
hydrocephalus and seizures were noted to be higher in the
TA treatment arm [Table 3].

IMPACT OF ULTRA-EARLY TA
ADMINISTRATION

Ultra-early TA administration (<24 h) resulted in a lower
rate of aneurysmal rebleeding prior to definitive aneurysmal
treatment. Notably, however, it did not predispose patients
to more thrombotic complications during endovascular
therapy, nor did it increase the incidence of delayed cerebral
ischemia and/or extracranial thrombosis [Table 3]. Further
studies should be conducted to investigate whether TA use
is associated with increased incidences of hydrocephalus and
seizures.

CONCLUSION

This RCT, by Post et al. demonstrated that ultra-early
administration of TA in aneurysmal SAH for maximum of 24
hours did not alter the incidence of delayed cerebral ischemia
or extracranial thrombosis.
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