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When treating patients with major bleeding, our clinical
goal is to focus on restoring hemostasis. As part of hemostatic resuscitative strategies, we may transiently produce
hypercoagulability to stop bleeding. However, when using
factor concentrates clinicians should consider what factors
are not being repleted when restoring hemostatic balance.
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Four-component prothrombin concentrates are approved
in the United States for warfarin reversal, but there are increasing reports about their use for major bleeding.6 The potential
risk of thromboembolic complications with prothrombin
concentrates appears low when used for warfarin reversal.
Importantly, the results presented by Grottke et al. suggest
the thrombotic potential of prothrombin concentrates or
any procoagulant therapy should be considered. Nonetheless,
in life threatening hemorrhage, stopping bleeding is critical
to survival. They also noted supplementing antithrombin
levels balanced the thrombotic potential of prothrombin
concentrates; however, rapid determination of antithrombin levels is not readily available as point-of-care testing or
in most hospitals. Viscoelastic testing for hypercoagulability
offers a potential method for monitoring and individualizing
bleeding management, however, its sensitivity to antithrombin levels is unlikely to facilitate monitoring of thrombotic
potential. Although monitoring and repleting antithrombin
levels during treatment with prothrombin concentrates could
mitigate potential thrombotic complications, it is currently
unclear how to effectively achieve this in a clinical setting.
Anticoagulation in patients with sepsis-associated DIC
has been previously reported.1 This therapeutic approach,
administering the physiologic anticoagulants antithrombin
or thrombomodulin, is similar to the once used anticoagulation therapy of administering activated protein C in sepsis.
In sepsis-associated DIC, physiologic fibrinolysis is suppressed, and prothrombotic effects can occur depending on
the time course of the disease.2 Animal models have been
developed to mimic the complications of DIC.7 However,
these models do not fully capture the complexity of the
clinical manifestations of DIC, therefore, there is a need for
the characterization of new pre-clinical models as reported
by Grottke et al.
In clinical practice, when prothrombin concentrates
are used off label to treat bleeding in trauma or surgical patients, they are often used as multimodal therapy in
combination with fresh frozen plasma. Perhaps when shifting to the use of only factor concentrates as a therapeutic
approach, clinicians should consider what factors are not
being repleted when fresh frozen plasma is not administered. Fresh frozen plasma contains critical serine protease
inhibitors including antithrombin, C1 esterase inhibitor,
alpha-2 antiplasmin, protein C, and protein S, all important
proteins for providing both anticoagulant and potentially
antiinflammatory effects. Because thrombin and thrombin
activation are linked to proinflammatory states, antithrombin—with its multiplicity of potential antiinflammatory
effects—may be important. Although fresh frozen plasma
is widely used in perioperative bleeding, the clinical effectiveness for reducing bleeding is unproven; however, in
trauma patients it is thought to preserve endothelial function.8 Perhaps the antithrombin in plasma is the critical
component responsible for regulating thromboinflammatory responses in a spectrum of pathologic responses.9

Editorial Views

6.

7.

Levy JH, Douketis J, Steiner T, Goldstein JN, Milling
TJ: Prothrombin complex concentrates for perioperative vitamin K antagonist and non-vitamin K anticoagulant reversal. Anesthesiology 2018; 129:1171–84
Spahn DR, Bouillon B, Cerny V, Duranteau J, Filipescu
D, Hunt BJ, Komadina, R, Maegele, M, Nardi, G,
Riddez, L, Samama, C, Vincent, J, Rossaint, R: The
European guideline on management of major bleeding

8.
9.

and coagulopathy following trauma: Fifth edition. Crit
Care 2019;23(1):98
Levy JH, Grottke O, Fries D, Kozek-Langenecker S:
Therapeutic plasma transfusion in bleeding patients: A
systematic review. Anesth Analg 2017; 124:1268–76
Levy JH, Sniecinski RM, Welsby IJ, Levi M:
Antithrombin: Anti-inflammatory properties and clinical applications. Thromb Haemost 2016; 115:712–28

Downloaded from http://pubs.asahq.org/anesthesiology/article-pdf/131/3/459/370791/20190900_0-00009.pdf by guest on 29 September 2020

ANESTHESIOLOGY REFLECTIONS FROM THE WOOD LIBRARY-MUSEUM

Anesthetic Inductions from Hexobarbital to Pentothal:
Counting Down from 6 to 5?

The search for ultra-short-acting intravenous induction agents focused initially on hexobarbital. That methylated oxybarbiturate was discovered in 1932 by German researchers H. Weese and W. Scharpf. Marketed by
the Bayer Company in Europe as Evipan, hexobarbital was distributed by New York’s Winthrop Chemical
Company as “Evipal Soluble” (above). Hexobarbital has a six-carbon side-ring of cyclohexene. Contrast that
with the thiobarbiturate that supplanted hexobarbital: sodium thiopental (branded Pentothal by Abbott
Laboratories, USA), which has a five-carbon side chain of pentane. (Copyright © the American Society of
Anesthesiologists’ Wood Library-Museum of Anesthesiology.)
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