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Background: Perioperative anaphylaxis is a life-threatening clinical condition characterized
by severe respiratory and cardiovascular manifestations. Neuromuscular blocking agents
are the most common cause of anaphylaxis during anesthesia.

Case: We report a case of rocuronium-induced anaphylaxis treated with sugammadex. A
75-year-old female was scheduled to undergo spinal surgery. She had no history of allergies.
After the injection of rocuronium, she developed hypotension and tachycardia, and skin
rashes and urticaria appeared. The patient received sugammadex to delay the operation,
and her vital signs were stabilized. On the 76th postoperative day, we performed intrader-
mal tests for rocuronium, propofol, and cefazolin. Diluted rocuronium alone induced 14 mm
of flare and 8 mm of wheal within 5min, both of which disappeared within 15 min after the
intradermal injection.
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Conclusions: Sugammadex is a useful rocuronium antagonist that can be used to treat ro-
curonium-induced anaphylaxis.
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Anaphylaxis is defined as a serious, life-threatening, gen-
eralized or systemic hypersensitivity reaction with a rapid
onset [1].

Although anaphylaxis during anesthesia induction oc-
curs only in approximately 1 of 20,000 cases, it can be
life-threatening. Neuromuscular blocking agents, particu-
larly, rocuronium and succinylcholine, are the most com-
mon pharmacologic causes in approximately 60% to 70%
of cases [2-4]. The first choice of treatment for anaphylaxis
during anesthesia is immediate discontinuation of the ana-
phylactic agent and the use of drugs that improve the he-
modynamic status of the patient [3]. Sugammadex is a se-
lective antagonist of rocuronium and rapidly reverses ro-
curonium-induced neuromuscular blockade [5]. This

pharmacological characteristic of sugammadex favors its
use in the treatment of rocuronium-induced anaphylaxis
[6]. We report a case of rocuronium-induced anaphylaxis
treated with sugammadex.

CASE REPORT

A written informed consent form was obtained for publi-
cation of this report. A 75-year-old female (weight, 51 kg;
height, 146 cm) was scheduled to undergo a decompres-
sive lumbar laminectomy and interbody fusion (lumbar
level, 3-4 and 4-5) under general anesthesia. She had
well-controlled hypertension. Five years earlier, she under-

went an uneventful procedure under general anesthesia
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(transobturator vaginal tape operation). She reported no
known allergy to medication, food, or latex. Results of pre-
operative laboratory examinations, chest radiography,
electrocardiography, transthoracic echocardiography, thal-
lium scan, and pulmonary function tests were normal.

On arrival in the operating room, she had a noninvasive
blood pressure of 102/63 mmHg, a heart rate of 98 beats/
min, and an oxygen saturation (Sp0O,) at room air of 100%.
After starting pre-oxygenation anesthesia induction, the
patient received propofol (100 mg) for anesthesia induc-
tion and rocuronium bromide (50 mg) to facilitate tracheal
intubation. Anesthesia was maintained with 4-8 vol% des-
flurane and target-controlled infusion of remifentanil (2
mg; 2 ng/ml). Thereafter, endotracheal intubation was per-
formed. A 16-gauge peripheral intravenous cannula and a
20-gauge arterial line were placed. The results of the first
arterial blood gas analysis were within the normal range
(pH, 7.43; pCO,, 37; pO,, 168). The patient was placed in
the prone position after administration of prophylactic an-
tibiotics (cefazoline, 2 g).

Five minutes after the position change, which was per-
formed 10 min after induction, an arterial blood pressure
of 68/43 mmHg and sinus tachycardia of 113 beats/min
were noted. Even though the skin test for sensitivity to ce-
fazoline was negative, the prophylactic antibiotics were
discontinued immediately and ephedrine (10 mg), phenyl-
ephrine (200 mg), 1,100 ml of crystalloid, and 500 ml of
colloid were administered. The follow-up arterial blood
analysis results remained unchanged. Despite these inter-
ventions, the blood pressure decreased further to 35/25
mmHg and the heart rate was 130 beats/min. Subsequent-
ly, dexamethasone (5 mg) and pheniramine (4 mg) were
administered. However, the patient’s skin symptoms con-
tinued to worsen and spread from her trunk to her head.
We strongly suspected an anaphylactic reaction, and epi-
nephrine infusion (0.1 ug/kg/min) was started after ad-
ministration of an intravenous epinephrine bolus. Despite
appropriate traditional management, the skin symptoms
worsened, and the situation was still critical. The epineph-
rine infusion dose was increased every minute and bolus
drugs were needed to restore the blood pressure. A deci-
sion was made to delay the surgery and sugammadex (200
mg; 4 mg/kg) was administered to reverse the neuromus-
cular blockade because her train-of-four ratio was 0.2 [7].
Shortly thereafter, the patient’s arterial blood pressure re-
covered to the pre-induction level. Hemodynamic data af-

ter sugammadex injection were as follows: heart rate, 102
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beats/min; blood pressure, 95/48 mmHg; and oxygen satu-
ration, 100%. The patient was sedated with a bolus of mid-
azolam and transferred to the intensive care unit for further
observation. She was extubated within 30 min of arrival in
the intensive care unit, and no further vasopressor support
was required (Fig. 1).

The patient was discharged without any complications.
One month later, she visited the Department of Allergy
Medicine for the identification of the agent that caused her
intraoperative anaphylaxis. Intradermal skin tests were
performed four weeks later with rocuronium and cefazo-
line. A marked positive, persistent, wheal-and-flair re-
sponse was recorded at the site of rocuronium injection,
comparable to that of the positive control (histamine), with
negative responses at the other sites. Three months later,
she decided to undergo surgery again. In the operating
room, the patient received an induction dose of propofol
and cisatracurium instead of rocuronium. Thereafter, en-
dotracheal intubation was performed, and the surgery was
conducted successfully in the prone position. No adverse
events occurred intraoperatively, and the patient was dis-
charged without any complications.

DISCUSSION

This case report describes the usefulness of intraopera-
tive sugammadex administration in treating an episode of
confirmed rocuronium-induced anaphylaxis, which was

temporally associated with a marked improvement in the
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Fig. 1. Chart showing the vital sign changes. HR: heart rate,
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patient’s critical hemodynamic status. This case report pro-
vides evidence to support the role of sugammadex in the
management of rocuronium-induced anaphylaxis.

The reported incidence of anaphylaxis induced during
anesthesia has varied from 1:3,500 to 1:20,000 [8,9]. Most
cases have been reported in women and during the use of
muscle relaxants. Neuromuscular blocking agents
(NMBAs) account for most IgE-mediated anaphylactic re-
actions that occur during general anesthesia induction
[8,10]. Among the muscle relaxants that induce anaphylax-
is, rocuronium is the most common causative drug [11].
NMBAs induce the release of tryptase and histamine from
mast cells, both of which have direct vasodilatory effects on
the blood vessels and induce changes in capillary permea-
bility, urticaria, erythema, angioedema, hypotension, and
bronchospasm [12]. Independent risk factors associated
with death were male sex, emergency setting, history of hy-
pertension or other cardiovascular diseases, ongoing be-
ta-blocker treatment, and obesity [13].

According to the World Allergy Organization (WAO), the
diagnosis of anaphylaxis depends on the recognition of
characteristic symptoms and signs that occur minutes to
hours after exposure to a known or potential trigger [1]. Al-
though the intradermal skin test or skin prick test are the
gold- standard methods for identifying a potential anaphy-
lactogen, they are indicators of the procedure and test con-
centrations used for most drugs. The optimal interval be-
tween the time of anaphylactic shock and the skin test is
controversial. The test is commonly recommended in a
minimum time interval of three weeks and no more than
three months after the anaphylactic episode. In our case,
intradermal skin test to identify the anaphylactogen was
performed four weeks after the episode of anaphylactic
shock.

When a patient is experiencing an anaphylactic shock,
prompt acknowledgement as well as rapid and specific
management is essential, including intravenous fluid re-
placement and the use of cardiovascular drugs. Epinephrine
is the first-choice drug used to treat anaphylaxis [1]. Once an
agent has been administered intravenously, it is difficult to
eliminate it from the body. Sugammadex is a y-cyclodextrin
derivative with a truncated cone-like shape and a hydropho-
bic cavity. The molecular cavity of sugammadex encapsu-
lates the steroid backbone of rocuronium with high affinity.
Once enveloped within the sugammadex molecule, rocuro-
nium cannot bind to acetylcholine receptors. This mecha-

nism of sugammadex has a positive effect during the treat-
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ment of rocuronium-induced anaphylaxis [5].

Cases of sugammadex-induced anaphylaxis have been
reported in countries that frequently use the drug. These
cases of anaphylactic reactions appear to be more frequent
at higher clinical doses [6]. Although sugammadex-in-
duced anaphylaxis has been reported, sugammadex is a
great antagonist of rocuronium. The optimal dose of
sugammadex in such cases is unknown. Theoretically, it
has been suggested that large doses (up to 16 mg/kg) may
be required to encapsulate all circulating rocuronium mol-
ecules in a patient’s body [5]. This dose is dependent on
the initial dose of rocuronium administered and the time
elapsed since its administration. In our case, 200 mg of
sugammadex was administered because it was readily
available. In the present case, this dose appeared to fully
reverse the underlying neuromuscular block, as expected
given that 80 min had elapsed since rocuronium adminis-
tration [14,15].

In conclusion, although cases of sugammadex-induced
anaphylaxis have been reported, sugammadex is a useful
rocuronium antagonist. It is noteworthy that sugammadex
adequately reversed the adverse effects of rocuronium-in-
duced anaphylaxis; however, the optimal dose to prevent
anaphylaxis has not been reported yet. Therefore, further
studies should be conducted to identify the optimal dose.
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