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A case report and literature review
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Jen-Yin Chen, MD, PhD?, Zhi-Fu Wu, MD%"

Abstract BN
Rationale: There is evidence that sugammadex can facilitate extubation post-surgery and attenuate postoperative pulmonary |
complications resulting from postoperative residual neuromuscular blockade. However, it may induce adverse effects, including
bronchospasm, laryngospasm, bradycardia, hypotension, and cardiac arrest. Here, we present a case of sugammadex-induced

bradycardia and hypotension.

Patient concerns: An 82-year-old female received video-assisted thoracic surgery decortication and wedge resection of the lung
for empyema. Post-surgery, she developed bradycardia, hypotension, hypoxia, and weakness.

Diagnoses: The patient was suspected to have sugammadex-induced bradycardia, hypotension, hypoxia and weakness.

Interventions: The patient received immediate treatment with atropine (0.5mg) for bradycardia. Glycopyrrolate (0.1 mg) and
neostigmine (1 mg) were administered to improve the train-of-four (TOF) ratio.

Outcomes: Following initial management, we observed improvement in the hemodynamics of the patient. She was discharged
without any sequelae.

Lessons: Sugammadex-induced bradycardia or cardiac arrest are rare; however, anesthesiologists must consider the possibility of
the occurrence of such events and initiate appropriate management measures. Immediate treatment with atropine and inotropic or

vasopressors is warranted if the patient presents with bradycardia.
Abbreviations: bpm = beats per minute, NMTM = neuromuscular transmission monitors, TOF = train-of-four.
Keywords: bradycardia, cardiac arrest, hypotension, sugammadex

1. Introduction

Neuromuscular blocking agents are often employed to facilitate
intubation, mechanical ventilation, and favorable surgical
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conditions. However, postoperative pulmonary complications,
such as pulmonary hemorrhage, difficulty breathing, reintuba-
tion, and prolongation of the patient’s length of stay could be
attributed to postoperative residual neuromuscular blockade.-!
Reversal agents are used to speed up recovery time from
neuromuscular blockade and prevent postoperative residual
neuromuscular blockade.®! In contrast to acetylcholinesterase
inhibitors, sugammadex has been demonstrated to shorten
extubation time, resulting in improved operating room turnover
in clinical anesthesia settings and attenuation of postoperative
pulmonary complications.'**! However, sugammadex has been
associated with several adverse effects, including broncho-
spasm,!®! pulmonary edema,'®! desaturation, hypotension, lar-
yngospasm,'”! bradycardia, and cardiac arrest.®'®! Here, we
present a case of sugammadex-induced bradycardia, hypoten-
sion, and hypoxia in a patient following video-assisted thoracic
surgery decortication and wedge resection of the lung. In
addition, we analyzed adult cases of bradycardia or hypotension
following sugammadex administration between January 2014
and January 2021 with a detailed literature review as well.

2. Case presentation

The patient was an 82-year-old woman (146cm, 44kg)
diagnosed with hypertensive heart disease with no known
history of allergy. Upon being diagnosed with empyema, she was
scheduled for video-assisted thoracic surgery decortication and
wedge resection of the lung. Pre-procedural electrocardiography
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revealed a normal sinus rhythm. Cardiac echocardiography
showed a left ventricular ejection fraction of 71% and impaired
left ventricular relaxation. Abnormal laboratory data demon-
strated a white blood cell count of 15500/ul and C-reactive
protein level of 220.7mg/L. Vital signs were unremarkable
except for oxygen saturation being around 90% to 95% on
room air.

Routine monitoring included electrocardiography (lead II),
noninvasive blood pressure, pulse oximetry, end-tidal carbon
dioxide measurement, entropy, and the use of neuromuscular
transmission monitors (NMTM). General anesthesia was
induced with thiamylal (225 mg), rocuronium (50 mg), lidocaine
(40mg), fentanyl (75mg), and glycopyrrolate (0.1mg). The
patient was intubated with a 32 Fr left double-lumen tube, and
inspected using a fiberoptic bronchoscope. Following tracheal
intubation, a right radial arterial line and central venous catheter
were inserted. Anesthesia was maintained with sevoflurane (0.5—
0.9), minimum alveolar concentration and propofol (20 mL/h)
ti4trated to effect under entropy. In addition, the patient received
a continuous dose of rocuronium (15-10 mg/h) under NMTM.
Ventilation was adjusted to maintain an end-tidal carbon dioxide
of 35 to 45 mmHg. The surgery was completed uneventfully in 2
hours and 40minutes. At the completion of the procedure,
arterial blood pressure of the patient was estimated to be 124/85
mmHg; heart rate, 65 beats per minute (bpm); SpO,, 99%;
NMTM count, 4; and train-of-four (TOF) ratio, 64. The patient
regained consciousness and spontaneous breathing. A dose of
200mg sugammadex was next administered. One minute
following sugammadex administration, the patient developed
sinus bradycardia with 34 bpm without diffuse ST depression,
hypotension (67/34 mmHg), hypoxia (SpO,: 65%), with an
NMTM count of 0, and TOF ratio of 0. The patient was
immediately administered atropine (0.5mg) intravenously,
following which her hemodynamics improved, with a corre-
sponding heart rate of 65 bpm, SBP of 89/50 mmHg, and SpO of
93%. Subsequent administration of glycopyrrolate (0.1 mg) and
neostigmine (1 mg) improved the TOF ratio to 69. Arterial blood
gas values were as follows: pH, 7.291; PaO,, 75 mmHg; PaCO,,
51.4mmHg; HCO3™, 22.8 mmol/L; lactate, 1.1 mmol/L; hemo-
globin, 12.6 g/dL; and hematocrit, 36.7%. The anesthesiologist
replaced the double-lumen tube with a single-lumen 4endotra-
cheal tube, following which the patient was transferred to the
intensive care unit for further care. The patient was extubated
and discharged 4 and 10 days post-surgery, respectively, without
any sequelae.

3. Discussion

PubMed and Cochrane Database were searched for the terms
“sugammadex AND (bradycardia operating room cardiac
arrest)” in January 2021. Articles between January 2014 and
January 2021 were included regardless of the type of publication
or journal. The full text of the articles was retrieved. The authors
assessed the articles using the following set of criteria:

1. the article is written in English;

2. the study is a case report or case series;

3. the study includes a description of the dose of sugammadex
used, its adverse effects, and the treatment strategy;

4. the subjects are adult patients.

Information such as the type of publication (case report), year
of publication, description of adverse effects, treatment adminis-
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tered for the reaction, and patient outcome were extracted from
the articles. The results have been summarized in Table 1.

We came across 11 cases of bradycardia and/or cardiac
arrest.®17! These cases were further categorized into cardiac
events associated with bradycardia (9 out of 11),[8-11:14-171
cardiac arrest/asystole (5 out of 11),!%19131 hypotension (7 out of
11),18:10:12.14-17 3 n d desaturation (3 out of 11).1131%17] Amongst
bradycardia patients, a total of 8 out of 9 cases returned to
spontaneous circulation following initial treatment.8-1-14-171
Desaturation was observed in 3 out of 11 cases; mask ventilation,
cardiopulmonary resuscitation, defibrillation, and reintubation
were performed in some of these cases.!'*'"! In summary,
cardiopulmonary collapse was reported in 8 out of 11 cases,
wherein cardiopulmonary resuscitation was performed;!®19-15!
however, 2 cases resulted in death.’®'!1 Case 1 reported by
Bhavani et al'® returned to spontaneous circulation following
resuscitation; however, the patient died on the 15th day after
being transferred to the ICU. Mirza et al'"!! reported the death of
another patient because of failure of resuscitation. In our case, the
patient presented with bradycardia, hypotension, hypoxia, and
weakness.

Different management practices were adopted according to
clinical symptoms and signs. A total of nine cases were reported
to have bradycardia. Therefore, atropine (4 out of 11)10:141¢]
or glycopyrrolate (1 out of 11)"" were administered. Although
the mechanism of anticholinergic agents remains unknown, and
their effects are limited, the use of anticholinergic agents to treat
s44ugammadex-induced bradycardia is still being considered in
some case reports.['8! However, some patients did not respond to
anticholinergic agents such as atropine.!®!

In cases where hypotension was reported, vasopressors with
epinephrine, norepinephrine, or ephedrine were adminis-
tered.!®1°771 Additionally, other drugs, including lidocaine,
calcium, and nicorandil, were administered to prevent further
progression of cardiac ischemia and arrhythmia. Vasopressors
have been preferred over anticholinergic agents for the treatment
of sugammadex-induced bradycardia owing to the absence of
known muscarinic effects of sugammadex!'®! and inadequate
response to atropine.”'®! In our case, hypotension and bradycar-
dia were effectively treated via administration of ephedrine and
atropine.

The etiology of cardiac and pulmonary adverse effects in all the
other cases is unknown. Two cases were suspected to be
associated with hypersensitivity to sugammadex, as indicated by
serum tryptase level and/or skin prick test.'>'*! Another case
was clinically diagnosed with hypersensitivity to sugammadex
with tryptase and IgE levels within the normal range.!'”! These
patients immediately experienced erythema, hypotension, or
desaturation following the administration of sugammadex.
Therefore, anaphylactic medications, such as methylpredniso-
lone, and antihistamine drugs with hydroxyzine pamoate were
administered.!'>17!

Pithringer et al*® reported that hypotension was observed in a
study involving large doses of sugammadex. However, at three
different doses of sugammadex (2, 4, and 16 mg/kg) in pooled
phase I-II patients, the incidence of marked bradycardia was
found to be 1%, 1%, and 5%, respectively.!®! Upon reviewing
these 11 cases, we found that the dose of sugammadex ranged
from 2.08 to 4.17mg/kg.® ! In our case, the dosage of
sugammadex used was 4.55mg/kg. Therefore, the correlation
between the dose of sugammadex and severity of bradycardia
needs to be further investigated.
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Table 1
(continued).

Patient Information
Dose of Sugammadex

Mechanism

Outcome

Management

Signs and symptoms

Authors

e Serum g E, tryptase levels assessed 3 and 24 hrs. after

o Lidocaine 60 mg i.v.

o Arrhythmia: PVC and bigeminy with the heart rate of

Sugammadex 340 mg

the onset of anaphylactic reaction: within normal range

 Discharged to home with normal ECG

o Epinephrine 50-pg i.v. was repeated
o Methylprednisolone 125 mg i.v.

o Famotidine 20 mg i.v.

125 beats/min occurred
e Face and upper body were flushed

o Airway pressure: 40 cmH,0

(4 mg/ka)

o Pheniramine maleat i.v.

e Bronchospasm was diagnosed by wheezing

o Peripheral oxygen saturation: 86%

e Continuous infusion of norepinephrine 0.04 pg/kg/min for 12 h

e Atropine 0.5 mg i.v.

Unknown

e ICU

o Bradycardia (34 bpm without diffuse ST depression)

82y/0

Our case

o Extubated and discharged 4 and 10 d after surgery without

e Glycopyrrolate 0.1 mg and neostigmine 1 mg

(1 min after sugammadex)
e Hypotension (67/34 mmHg)
e Hypoxia (Sp0,: 65%)

o NMTM count: 0
e TOF ratio: 0

Female 146 cm, 44 kg
Sugammadex 200 mg

any sequel

(4.55 mg/kg)

Glasgow Coma Scale, hr

Premature ventricular contraction, RCA = right coronary

end-tidal carbon dioxide, GCS =

beats per minute, CPR = cardiopulmonary resuscitation, CT = computed tomography, ECG = electrocardiogram, EF = ejection fraction, EtCO,

bold pressure, bpm =

body mass index, BP

heart rate, hrs = hours, ICU

Bispectral index, BMI =

BIS =

post operation day, PVC =

pulseless electrical activity, POD

myocardial ischemia, mins = minutes, PEA

mean arterial pressure, Ml =

intensive care unit, iv = intravenous, MAP

hour, HR

RR = respiratory rate, SBP = systolic blood pressure, TTE = transesophageal echocardiography, VF = ventricular fibrillation, y/o = year-old.

= reference,

artery, ref
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From 2014 to December 31,2020, a total of 282 cases of major
cardiac events were reported following sugammadex/sugamma-
dex sodium/bridion administration as per the Food and Drug
Administration Adverse Event Reporting System database. These
events include bradycardia (n=160), cardiac arrest (n=110),
cardiorespiratory arrest (n=16), hypotension (n=83), and
decreased oxygen saturation (n=35 5).2% However, in this study,
we have investigated only 11 case reports from previous
literature.’®'”1 Therefore, the incidence of adverse effects
associated with sugammadex could have been underestimated.

4. Conclusions

Although sugammadex-induced bradycardia or cardiac arrest are
rare, anesthesiologists should consider the possibility of the
occurrence of such events. Immediate treatment with atropine
and inotropic or vasopressors is recommended in such cases.
Furthermore, advanced cardiac life support is required if initial
management fails to manage the adverse effects.
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