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Sugammadex: watch out for new
side effects
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On December 15, 2015, the US Food and Drug Administration (FDA) approved sugammadex for the reversal of neuromuscular blockade induced by rocuronium bromide or vecuronium
bromide in adults who received either of these neuromuscular
blocking agents during surgery.
After its approval in Europe in 2008, sugammadex has been
approved in more than 70 countries. However, the US FDA
has been postponing its approval, citing concerns regarding its
safety profile, including the risk of potentially life-threatening
hypersensitivity reactions [1].
A recently completed clinical trial sponsored by Merck reported that the rate of anaphylaxis following administration of
sugammadex did not significantly differ from that of placebo at
the 95% confidence level.1) However, in 2014, Tsur and Kalansky
[1] conducted a search of online databases and found 15 cases of
possible sugammadex anaphylaxis worldwide. This number of
incidents of sugammadex-related anaphylaxis is lower than that
of anaphylaxis associated with neuromuscular blocking agents
[2], but more accurate information on the true rate, as well as
further data on affected sub-populations are needed.
Actual adverse effects that have been reported in association
with sugammadex are rare. The most common adverse reactions
are vomiting, dry mouth, tachycardia, dizziness and hypotension [3].
1)
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On the other hand, there has been report of severe hypotension following the administration of sugammadex, with systolic
blood pressure falling to 50 mmHg or below [4].
In addition, Pühringer et al. [5] reported a relationship between sugammadex and QT interval prolongation. Many nonantiarrhythmic drugs have the adverse effect of delaying cardiac
repolarization. As such, it is important to assess whether new
drugs have the potential to cause QT prolongation before they
go to market. However, Dahl’s randomized placebo-controlled
safety study of 116 patients in 2009 found that there was no
relationship between sugammadex and QTc prolongation [6].
Furthermore, in de Kam et al. [7]’s randomized, double-blind,
placebo-controlled trial of 84 volunteers, it was observed that
there was no relationship between QT/QTc prolongation and
doses of sugammadex up to 32 mg/kg.
Another adverse effect of sugammadex is severe bradycardia [8]. Consequently, the FDA recommended that patients be
closely monitored for hemodynamic changes during and after
its administration. Also, Saito et al. [9] reported the occurrence
of transient third-degree AV block following 200 mg of sugammadex.
Another undesirable event observed in association with
sugammadex administration was the development of negative
pressure pulmonary edema. To explain this event, it was hypothesized that the inspiratory force created by the diaphragm may
have overcome pharyngeal muscle tone and pharyngeal patency,
despite a train-of-four recovery > 0.9 [10].
Additionally, Palanca et al. [11] investigated the toxicity of sugammadex on primary nerve cell cultures in rats and observed
sugammadex-induced activation of mitochondria-dependent
apoptosis. Although the authors pointed out that penetration of
the blood-brain barrier by sugammadex was usually poor (< 3%),
the results suggest potentially severe consequences in cases of
inadvertent intrathecal application of sugammadex.
In the current issue of the Korean Journal of Anesthesiology,
Ko et al. [12] reported the occurrence of cardiac arrest due to
coronary artery vasospasms that occurred within 2 minutes of
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sugammadex administration in a patient with variant angina.
The authors proposed that both hypomagnesemia and sugammadex are probable causes of coronary vasospasm, but suggested that sugammadex was the more probable cause in their
case given the time course of drug administration.
In the case of anaphylaxis or anaphylactoid reactions, acute
coronary syndromes, such as coronary artery spasms and acute
myocardial infarctions, may occur simultaneously, a phenomenon described by Kounis in 1991 as Kounis syndrome. During
an allergic event, activation of mast cells leads to the release of
histamine, leukotrienes, and serotonin. These mediators impact
hemodynamic functions, resulting in generalized vasodilation
or coronary vasospasm [13]. However, regarding the KJA case,
since the patient showed negative result from the intradermal
test for sugammadex-rocuronium complex, we can assume that
the symptoms were not due to Kounis syndrome. The major
cause of variant angina is known to be coronary artery spasms,
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and histamine is known to be one of the potential mediators
[14]. Histamine is known to provoke coronary artery spasms
in patients suffering from variant angina, and it is also reported
that the concentration of histamine is higher in these patients
compared to those who are not suffering from variant angina
[14]. In the KJA case, one cannot rule out the possibility that the
primary cause of coronary artery spasms was sugammadex-induced non-immune histamine release. In a similar case in 2015,
repetitive cardiac arrest due to coronary spasms was reported
without any signs of anaphylaxis after the use of sugammadex
[15].
The various side-effects reported after sugammadex use may
not always be related to sugammadex. However, sugammadex
has become an increasingly important option and its use will
likely continue to increase. Thus, we should always take an interest in possible sugammadex-related side effects.
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