Anesth Pain Med 2019;14:294-298 ,.)

https://doi.org/10.17085/apm.2019.14.3.294 Case Report
PISSN 1975-5171 - elSSN 2383-7977 Cpdates’

ANESTHESIA

PAIN MEDICINE

A suspected sugammadex-induced anaphylactic
shock
- A case report -

Bon Sung Koo, So Jeong Lee, Hyun Woo Na, Woo Bin Kang, and
Sang Hyun Kim

Department of Anesthesiology and Pain Medicine, Soonchunhyang University Bucheon
Hospital, Soonchunhyang University College of Medicine, Bucheon, Korea

Received October 4, 2018
Revised October 24, 2018
Accepted October 24, 2018

Background: The reversal of a neuromuscular blockade has typically been achieved
with a cholinesterase inhibitor and the concomitant use of an anticholinergic agent, and
this remains a popular method. Since the introduction of sugammadex in the market,
its use has been increasing because of the rapid recovery from a neuromuscular block-
ade achieved by rocuronium. The occurrence of anaphylaxis or an anaphylactic reaction
resulting from sugammadex is rare and has been reported sparsely. Thus, one may not
recognize the possibility of sugammadex-induced hypersensitivity when sudden life-
threatening hypotension occurs, especially without skin manifestations during the emer-
gence of anesthesia. This may delay treatment and increase morbidity.
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Case: We report a case of a sugammadex-related hypersensitivity reaction which mani-
fested as pure cardiovascular collapse during the emergence of anesthesia.

Conclusions: We emphasize that vigilance should be paid for at least five minutes fol-
lowing sugammadex administration in daily clinical practice.
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Sugammadex is a y-cyclodextrin [1] that is used to reverse
aminosteroid neuromuscular blockades, similarly to ro-
curonium and vecuronium. It was approved for use in the
European Union in July 2008, but the United States Food and
Drug Administration (FDA) did not approve this drug then
because of concerns regarding hypersensitivity. In December
2015, the FDA approved sugammadex in adults undergo-
ing surgery, but they warned that anaphylaxis can occur in
0.3% of healthy volunteers and recommended that clinicians
should be prepared for the possibility of drug hypersensitivity
reactions (including anaphylactic reactions) and take neces-
sary precautions. Previous sugammadex hypersensitivity
cases reported in Korea have typically presented with both

cardiovascular instability and skin lesions. However, there

has been no report of sugammadex hypersensitivity that
manifested as pure cardiovascular instability without any
skin lesions. Pure cardiovascular instability without skin and
cutaneous manifestations may delay the diagnosis and treat-
ment when suspected sugammadex-induced anaphylaxis
occurs.

Here, we describe the case of a healthy man who devel-
oped a severe anaphylactic reaction purely manifested as car-
diovascular collapse following the administration of sugam-
madex during the attempted reversal of rocuronium-induced

neuromuscular blockade.
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Sugammadex-related anaphylactic reaction

CASE REPORT

A 60-year-old man (body weight 61.4 kg, height 160 cm)
visited the emergency room for a foreign body in his left eye.
He had been nailing with an iron rod when a piece of the
iron broke off and entered his eyeball. He was scheduled for
emergency surgery with the diagnosis of left-eyeball rupture
with intraocular foreign body, retinal detachment, peripheral
retinal break, full thickness corneal laceration, and traumatic
cataract.

He had no history of allergies and had not undergone
any surgery under general anesthesia. The results of all pre-
anesthetic evaluations, including vital signs, laboratory tests,
chest radiography, and electrocardiography, were in the nor-
mal range, and an emergency operation was planned under
general anesthesia.

Routine anesthesia monitoring was conducted, including
electrocardiography, pulse oximetry, noninvasive blood pres-
sure, and neuromuscular monitoring. An entropy sensor was
attached to monitor the depth of anesthesia. No premedica-
tion drug was administered. General anesthesia was induced
with 150 mg of propofol and tracheal intubation was facili-
tated with 50 mg of intravenous rocuronium. In addition, we
administered 10 mg of dexamethasone intravenously. An-
esthesia was maintained with 6% desflurane with a total air
flow of 2 L/min and remifentanil (target controlled infusion
0.1-2 ng/ml). Rocuronium was continuously infused so as to
prevent possible movement during the operation. Vital signs
were stable, and end-tidal CO, was maintained within nor-
mal ranges. The operation time was 102 min. Neuromuscular
blockade was reversed by sugammadex (Bridion®, Merck and
Co., USA) 200 mg at the end of surgery. After 2 min of sugam-

madex administration, the train of four count was 4, and the

Table 1. Results of Allergy Skin Tests

ratio was restored to 100%. However, blood pressure was un-
measurable at this time. We repeated two or three consecu-
tive blood pressure measurement and finally severe hypoten-
sion (44/27 mmHg) was found with tachycardia (120 beats/
min). Despite the 100% oxygen supply, the SpO, level was
93%. We administered 100 ug of phenylephrine twice along
with 5 mg ephedrine with rapid intravenous fluid infusion,
but the blood pressure did not increase. We immediately
used transthoracic echocardiography to evaluate the unex-
plained severe hypotension. Cardiac contractility, chamber
volume, and valvular function were apparently normal,
except for rather hyperdynamic left ventricular contraction.
There were no signs of myocardial ischemia, hypovolemia,
left ventricular outflow tract obstruction, pulmonary throm-
boembolism, or pericardial effusion. Thus, we suspected the
vasodilatory shock to be related to sugammadex hypersensi-
tivity and administered intravenous bolus of 100 ug epineph-
rine twice along with chlorpheniramine 4 mg. Blood pressure
then increased from 78/48 mmHg to 112/54 mmHg in the 20
min following the initial episode of hypotension. However,
the blood pressure was not maintained within this range
despite bolus administration of epinephrine. We decided to
administer norepinephrine so as to maintain blood pressure.
We started continuous norepinephrine infusion of 0.1 pg/
kg/min; systolic blood pressure was maintained above 110
mmHg with a normalized heart rate. The patient breathed
spontaneously and could obey simple commands. We de-
cided to extubate, and the patient was transferred to intensive
care for overnight observation. Norepinephrine was tapered
within 5 h. The following day, he was transferred to a general
ward with normal vital signs and without complications such
as cognitive disorder or hypoxic damage. Eight days after the

operation, he was discharged.

Type of skin test Drug Concentration Wheal (mm) Flare (mm) Result
Skin prick test Sugammadex 1:1 109 x 7.6 57.6 x 30.9 Positive
Rocuronium 1:1 22x21 11.0x12.1 Negative
Intradermal skin test Histamine (positive control) 11.9%x12.0 26.5 x 30.9
Saline (negative control) 0x0 0x0
Sugammadex 1:10,000 11.0x6.5 276 x25.4 Positive
1:1,000 14.3 x 13.2 36.5 x 30.0 Positive
1:100 176x 121 431 x421 Positive
Rocuronium 1:1,000 0x0 0x0 Negative
1:100 0x0 0x0 Negative
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About eight weeks after the acute anaphylactic reaction,
we conducted allergy skin tests after obtaining informed
consent. First, a skin prick test was performed with 1 : 1 solu-
tions of sugammadex (100 mg/ml) and rocuronium (10 mg/
ml). A drop of each drug solution was placed on the forearm
and immediately pricked. The largest diameter of the wheal
was measured 15 min later (Table 1). The skin prick test for
sugammadex showed a positive result as the diameter of the
wheal was over 3 mm (Fig. 1). An intradermal skin test was
then conducted with dilutions of sugammadex (1 : 100, 1 :
1,000, and 1 : 10,000) and rocuronium (1 : 100 and 1 : 1,000).
Histamine (1 mg/ml) and saline were used for positive and
negative controls, respectively. A small amount of each drug
dilution was injected under the skin, producing a 3 mm in-
tradermal bleb. After 20 min, wheal and flare reactions were
measured in the same manner (Table 1). A positive test was
considered to be a response with a wheal diameter of at least
8 mm. The results were positive in all concentrations of su-
gammadex, but negative in all concentrations of rocuronium
(Fig. 1). Based on these skin test results, the patient was
strongly suspected with sugammadex-induced anaphylactic
shock.

Proximal
part
Lateral a Medial
side 1C side

Right Distal
forearm part

Fig. 1. Skin tests for sugammadex and rocuronium. Histamine (1 mg/
ml) and saline were used as positive and negative controls, respectively
(A). Skin prick test for sugammadex (1 : 1 solution) showed a positive
result as the diameter of the wheal was over 3 mm, but a negative
result for rocuronium (B). Intradermal skin test with dilutions of sugam-
madex (1 : 100, 1 : 1,000, and 1 : 10,000) showed positive results as
the diameter of the wheal was over 8 mm (C).
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DISCUSSION

The reversal of rocuronium-induced neuromuscular block-
ade by administering sugammadex has become popular after
the introduction of this agent in the market because of the
rapid recovery and fewer side effects. However, sugammadex
is not without risk in terms of drug-induced hypersensitivity,
and it can be life-threatening.

Anaphylaxis is defined as a life-threatening hypersensitiv-
ity reaction with systemic allergic symptoms. Neuromuscular
blocking drugs, latex, and antibiotics are the most common
causes of perioperative anaphylaxis [2]. Since the World Al-
lergy Organization (WAO) suggested the clinical criteria for
diagnosing anaphylaxis [3] in 2011, many studies have taken
this guideline for the perioperative diagnosis of anaphylaxis.

Some case reports of anaphylactic reactions with sugam-
madex have been sporadically reported in many countries
[1,4-6]; however, there have been few systematic reviews
about sugammadex-related anaphylaxis. Recently, Miyazaki
et al. [7] retrospectively investigated the incidence of anaphy-
laxis potentially caused by sugammadex and reported that
the incidence was 0.039% (six cases among 15,479 patients
who received sugammadex; 95% confidence interval 0.014-
0.084%). The most frequently shared signs and symptoms
were rash, hypotension, and tachycardia, in decreasing order
of incidence [4].

To the best of our knowledge, this is the third case of ana-
phylaxis associated with sugammadex hypersensitivity in
Korea. Our case has features similar to those of the two cases
previously reported, except for the fact that our patient had
no skin lesion.

Miyazaki et al. [7] reported six cases of sugammadex ana-
phylaxis, two of which also had no skin lesion, similar to our
case. Skin or mucosal lesion is not necessary for the diagnosis
of anaphylaxis according to the WAO guideline for the assess-
ment and management of anaphylaxis [3].

Just 2 min after the administration of sugammadex, pa-
tient showed hypotension, tachycardia, and hypoxemia that
did not involve skin or mucosal tissue. However, the other
signs and symptoms were sufficient to suspect and diagnose
anaphylaxis despite the absence of rash or erythema. If a pa-
tient’s symptoms suggest anaphylaxis and occurred after the
drug administration, he or she should be treated as appropri-

ate for anaphylaxis.
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In the current case, we immediately used rescue transtho-
racic echocardiography, and could exclude other causes of
acute hypotension such as ischemic heart disease and car-
diogenic shock. The immediate use of transthoracic echocar-
diography is very helpful, especially in clinical settings. The
exclusion of other possible causes of unexplained hypoten-
sion that require immediate specific treatment allowed us to
treat sugammadex-induced anaphylactic shock with confi-
dence.

In their six cases, Miyazaki et al. [7] reported the recovery
time as ranging from 4 to 30 min. In our case, it took about
40 min to achieve hemodynamic stability from the initial hy-
potensive episode with bolus administration of epinephrine
and additional continuous infusion of norepinephrine.

Many case reports about sugammadex hypersensitivity
showed fast recovery, and most of these patients were dis-
charged to the postanesthetic care unit and a general ward.
However, in this case, the patient required norepinephrine
infusion to maintain blood pressure in the normal range, so
he was transferred to the intensive care unit for close obser-
vation.

The etiological diagnosis of perioperative anaphylaxis re-
lies on a triad of evidence, including clinical, biological, and
allergological evidence [8].

The first line of evidence for diagnosing anaphylaxis in-
cludes clinical signs [1]. Our case fulfilled the WAO clinical
criteria [3], as evidenced by the acute onset of symptoms with
hypoxemia and hypotension.

Biological assessment, including histamine and tryptase
measurement, is the second line of evidence for diagnosing
anaphylaxis [9]. The histamine concentration in blood can
be measured a few min after degranulation. Tryptase only
originates from mast cells, and increased B-tryptase concen-
trations are correlated with decreased arterial blood pressure
and associated with an allergic mechanism [9]. However, se-
rum and urine histamine tests are not available in Korea [5].

Skin tests, the third line of evidence, remain the gold
standard for the detection of reactions mediated by immu-
noglobulin E [1]. Intradermal skin test or skin prick tests are
usually performed four to six weeks after a reaction, because
the intracellular stocks of histamine and other mediators are
still lower than normal before the initial four-week period [2].
In our case, the same reasoning was applied. In previous re-

ports, either a skin prick test [5,10,11] or an intradermal skin
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test [12] was performed in order to detect hypersensitivity to
sugammadex. However, there are no established guidelines
about skin testing for hypersensitivity to sugammadex [6,12].
In cases of skin tests for perioperative drugs, investigations
should include a skin prick and/or an intradermal test with all
substances to which the patient was exposed [13]. In our case,
both the skin prick test and intradermal test were performed
with sugammadex and rocuronium, which are among the
drugs most likely to be exposed to patients. Mertes et al. [2]
reported the optimal concentration of both skin prick test and
intradermal test for neuromuscular blocking agents. Based
on this report [2], we used a 1 : 1 solution of rocuronium and
dilutions of 1 : 100 and 1 : 1,000 of rocuronium for the skin
prick test and intradermal test, respectively. However, to the
best of our knowledge, no optimal concentration guideline
of skin tests for sugammadex has been reported. Therefore,
based on a previous report (1 : 100) [12], we chose relatively
low concentrations (1 : 1,000, 1 : 10,000) of sugammadex for
the intradermal test in order to avoid false-positive reactions.
We used histamine and saline as positive and negative con-
trols, respectively. The histamine control should be positive
so as to ensure that the test materials are applied correctly
[14]. The negative control excludes the presence of dermog-
raphism, which, when present, makes the tests difficult to
interpret [14].

When skin tests results are reported, a wide array of inter-
pretations may be described. Rueff et al. [15] reported that
skin tests should be regarded positive if the mean wheal
diameter is > 3 mm in the prick test and > 5 mm in the intra-
dermal test. By contrast, Mertes et al. [2] reported that a prick
test should be considered positive when the diameter of the
wheal is at least equal to half of that produced by the posi-
tive control test and at least 3 mm greater than the negative
control, and intradermal tests should be considered positive
when the diameter of the wheal is twice or more the diameter
of the injection wheal. However, there is no guideline of in-
terpretations to be widely used to skin tests for sugammadex.
In our case, we did not use controls with the skin prick test.
Therefore, we decided that the wheal diameter of more than
3 mm is a positive finding. In interpreting the intradermal
skin test result, based on a previous study [12], a positive test
was considered to be a response with a wheal diameter of at
least 8 mm.

Although the serum tryptase and histamine measurement
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was not performed, we could suspect sugammadex-induced
anaphylaxis based on the positive results of the intradermal
skin test for sugammadex.

In summary, we report a case of sugammadex-induced
anaphylactic shock which manifested as pure cardiovascu-
lar collapse during the emergence of anesthesia. This was
strongly supported by a positive intradermal skin test to su-
gammadex. We recommend that vigilance should be paid for
at least five minutes following sugammadex administration.
Furthermore, the immediate use of rescue transthoracic

echocardiography may helpful in the treatment process.
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