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ABSTRACT 

INTRODUCTION: Among neuromuscular blockers (NMB), rocuronium is the most notably cited as 

a cause of anaphylactic reaction. Rocuronium-induced anaphylaxis is a serious and potentially fatal 

complication, requiring immediate and effective management. The advent of the specific antagonist, 

sugammadex, has widely spread its use because it reduces the incidence of residual neuromuscular 

blockade and is indicated in the protocol for the treatment and reversal of refractory anaphylaxis. 

This study reports an episode of anaphylaxis induced by rocuronium and successfully reversed after 

administration of sugammadex. CASE REPORT: A 6-year-old child, weighing 30 kg, scheduled for 

video-assisted thoracoscopy under general anesthesia presented with tachycardia, severe 

hypotension, and diffuse skin rash after induction of general anesthesia and administration of 

rocuronium.  All therapeutic measures were immediately taken for the treatment of a severe allergic 

reaction, however there was no clinical improvement, and the patient progressed to sinus 

bradycardia. At this point, cardiopulmonary resuscitation maneuvers were initiated, and adrenaline 

was administered, but without satisfactory clinical response. In this context, the possibility of the 

causative agent being rocuronium was raised. Sugammadex was administered 16mg/kg, and the 

patient immediately returned to sinus rhythm and later presented a favorable clinical evolution and 

no sequelae. DISCUSSION: Sugammadex is a molecule that encapsulates rocuronium and removes 

it from both plasma and neuromuscular junction, and then excretes it inertly in the urine. Some 
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authors suggest that sugammadex removes rocuronium molecules from the circulation, whether free 

or IgE-bound. This mechanism is extremely important, especially in grade III and IV anaphylactic 

reactions, which can lead to death. In view of the scarcity of publications, this report showed the role 

of sugammadex in the reversal of rocuronium-induced anaphylaxis, refractory to conventional 

treatment. 
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INTRODUCTION 

Anaphylaxis represents the most severe manifestation of an immediate hypersensitivity 

reaction, characterized as a potentially fatal response triggered by certain substances, among which 

anesthetic drugs stand out1. Among the triggering agents, neuromuscular blockers (NMB), such as 

rocuronium, are notable and are the most common cause of anaphylactic reactions during the 

perioperative period, being superior to other agents such as latex, colloids, hypnotics, antibiotics, and 

opioids1. 

Rocuronium is a non-depolarizing NMB of intermediate duration and rapid onset of action, 

widely used to produce intraoperative muscle relaxation and satisfactory mechanical ventilation in 

the intensive care unit. Its composition is quaternary ammonium ion (QA), a molecule responsible 

for NMB and also for the allergenic potential of this drug2. Sugammadex, a modified cyclodextrin, 

has stood out due to its specific ability to form a rocuronium-sugammadex complex, offering broad 

clinical benefits. This interaction provides an agile and predictable reversal of any degree of 

neuromuscular blockade, in addition to considerably reducing the risk of residual neuromuscular 

blockade3,4. In addition, it has recently been included in the protocol for the treatment of severe 

anaphylaxis induced by rocuronium1.  

The aim of this study is to report a case of severe anaphylaxis induced by rocuronium and 

reversed with the administration of sugammadex in a pediatric patient and to review the literature on 

this subject. 

 

CASE REPORT 

A 6-year-old male child, weighing 30 kg, was being treated for necrotizing pneumonia and 

pleural effusion in the right hemithorax, with no satisfactory response to clinical therapy, with 

indication for video-assisted thoracoscopy for pulmonary decortication and pleural drainage. At the 

pre-anesthetic visit, she did not have other diseases or a history of food or drug allergies. On physical 

examination, the general condition was good, eupneic, afebrile, acyanotic, anicteric. Respiratory 

auscultation showed a hypophonetic breath murmur in the right hemithorax. The respiratory rate was 

24 rpm and the peripheral oxygen saturation was 99% on room air. 
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No pre-anesthetic medication was administered. In the operating room, he was monitored 

with pulse oximetry, cardioscopy and non-invasive blood pressure, whose parameters were: blood 

pressure (BP) 100x50 mmHg, heart rate (HR) of 130 bpm, oxygen saturation (SpO2) of 99%. No 

antibiotics were administered in the operating room. After pre-oxygenation, the following were 

administered for anesthetic induction: 2 mg of midazolam, 150 mcg of fentanyl, 120 mg of propofol 

and 20 mg of rocuronium. Immediately after the administration of rocuronium, the patient presented 

flushing in the thoracic region, extending to the abdomen, upper limbs, and face. He was intubated 

without difficulty and administered 50 mg of hydrocortisone. Immediately afterwards, the patient 

presented tachycardia (HR 165 bpm) and hypotension (60 x 40 mmHg).  The first dose of adrenaline, 

1 mcg/kg (30 mcg) and volume expansion (20 ml/kg) were then administered, without success. In 

this context, 3 consecutive doses of adrenaline were administered, at intervals of approximately 5 

minutes, totaling 120 mcg, keeping the patient hypotensive and with diffuse cutaneous rush. The 

patient progressed with sinus bradycardia, when cardiopulmonary resuscitation maneuvers were 

immediately initiated and the possibility of rocuronium being the causative agent of the reaction was 

raised. At this time, the use of sugammadex was suggested, at a dose of 16 mg/kg, and a total of 500 

mg was administered. After 02 minutes of sugammadex administration, there was an improvement in 

the hemodynamic picture, with an increase in HR (160 bpm) and blood pressure (91 x 46 mmHg) 

and progressive disappearance of the skin rash. The surgery was suspended and the patient was sent 

to the ICU, sedated, hemodynamically stable, without the use of vasoactive drugs. Twenty-four hours 

later, he was extubated and the clinical treatment was successful. He was discharged from the 

hospital without sequelae, with a medical report of the incident and referral for investigation by an 

allergist. 

The information collected in this case report fully respected the ethical principles and 

confidentiality associated with the patient's identity. The disclosure of the collected data was strictly 

conditioned to obtaining the agreement of the legal representative. After the manifestation of consent, 

the formalization was carried out by signing the Informed Consent Form and the consent form. This 

report was approved by the Human Research Ethics Committee (Opinion number: 6.102.709). 

 

DISCUSSION 

In a literature review carried out in December 2023 in the Pubmed and Science Direct 

databases, using rocuronium, sugammadex, and anaphylaxis as keywords, 03 articles of the case 

report type 2,5,6 were found, but none in a pediatric patient (Table 1). Due to the scarcity of publications, 

the report presented in this study reinforces the use of sugammadex as a successful therapy in the 

reversal of rocuronium-induced anaphylaxis. 
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Anaphylaxis is a severe, life-threatening, generalized or systemic hypersensitivity reaction in 

which mast cells and basophils play an important role through the release of mediators, where the 

combination of histamine, prostaglandins, and leukotrienes are responsible for increased capillary 

permeability. These substances are associated with the occurrence of symptoms such as urticaria, 

erythema, angioedema, systemic arterial hypotension, and bronchospasm1-3. Anaphylaxis during 

anesthesia is rare. The literature reports a variable incidence of 1 case in every 3,500 to 20,000 

anesthesias. The mortality rate ranges from 3% to 9%, and 2% of the survivors have severe cerebral 

sequelae7-10.  

The drugs most commonly involved as a cause of anaphylaxis during general anesthesia are 

NMBs, accounting for approximately 65% of cases9. Among NMBs, rocuronium has been identified 

in several studies as the agent most commonly associated with this complication7-10. Both in the case 

described in this study and in others reported in the literature, the patients presented clinical signs 

and symptoms immediately after the administration of rocuronium2,5,6. The suspicion of this agent 

as responsible for the reaction and quick and effective decision-making are the fundamental pillars in 

the successful management of the reaction without sequelae1. 

Neuromuscular blocking agents (NMBs) act at the skeletal neuromuscular junction (NMJ) 

inducing dose-dependent muscle paralysis. The use of NMBs has increased over the years, reflecting 

awareness of their useful and potential adverse effects3. Rocuronium is an intermediate-acting 

compound introduced into clinical practice in 1994, depolarizing, which has a rapid onset of action. 

This rapid onset is due to its low potency and high DE 95 (0.3 mg/kg), which requires a large initial 

dose, producing a higher concentration of this drug in JNM. Tracheal intubation conditions can be 

achieved in 90 seconds with a dose of 0.6 mg/kg, providing neuromuscular blockade of 

approximately 40 minutes. Latency can be reduced to 75 seconds with a dose of 0.9 mg/kg, but 

provides a longer action time (90 minutes). In this context, these properties make rocuronium the 

NMB of choice for rapid sequence tracheal intubation. Rocuronium is excreted unchanged by the 

hepatobiliary and urinary routes. Unlike other steroids, rocuronium can stimulate the release of 

histamine and, although the mechanism involving NMB-induced anaphylaxis is not fully understood, 

studies affirm that quaternary ammonium groups, replaced in this class of drugs, play a preponderant 

role as allergenic determinants, capable of interacting with immunoglobulin E and triggering a 

hypersensitivity reaction11.   

Sugammadex was licensed for reversal of rocuronium- and vecuronium-induced 

neuromuscular blockade in 2008. In Brazil, this drug received authorization from the National Health 

Surveillance Agency in 2009. It is a modified γ-cyclodextrin, which binds/encapsulates and renders 

inactive the molecules of rocuronium and vecuronium, at the neuromuscular junction (NMJ), 

reversing the NMB. Sugammadex is effective and has shown an excellent safety profile in patients 

https://www.sciencedirect.com/topics/medicine-and-dentistry/basophil-cell
https://www.sciencedirect.com/topics/medicine-and-dentistry/general-anaesthesia
https://www.sciencedirect.com/topics/medicine-and-dentistry/rocuronium
https://www.sciencedirect.com/topics/medicine-and-dentistry/rocuronium
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exposed to the drug. Studies have shown the potential benefit of this reverser in the management of 

emergency situations or difficulty in accessing the airways12. 

Sugammadex binds rapidly to rocuronium and removes it from the neuromuscular junction 

into the plasma and then into the kidneys, where it is excreted in the urine3,4,12. It is believed that 

this may be one of the mechanisms that decrease exposure to rocuronium and coupled IgE molecules 

during the hypersensitivity reaction1. In this context, the literature suggests the use of sugammadex 

as a potential therapy in cases of rocuronium-induced anaphylaxis. The theory proposed for 

successful cases of anaphylaxis reversal, such as the one presented in this study, is that Sugammadex 

inactivates the rocuronium molecule 2,5,6.  

In a literature review, we found the description of only three cases that corroborate the use of 

sugammadex in the treatment protocol for rocuronium-induced anaphylaxis, as shown in Table 

12,4,6. All of them presented a clinical response and favorable outcome, one of them in the induction 

of general anesthesia for oncological surgery2 and the other in emergency5, showing the potential 

importance of this agent in the arsenal of drugs in the anesthesiologist's daily practice in reducing 

morbidity and mortality in the face of unexpected and potentially fatal adverse effects. In all of them, 

sugammadex was adopted as the last therapeutic alternative to the traditional protocol, since the 

measures adopted were not satisfactory to reverse the condition. Similar to our case, McDonnell et 

al. reported an adult patient who, after administration of 30 mg of rocuronium, rapidly developed a 

severe anaphylactic reaction, followed by cardiovascular collapse. After 19 minutes of unsuccessful 

cardiopulmonary resuscitation, administration of 500 mg sugammadex resulted in restoration of the 

pulse in just 45 seconds. A skin test performed 4 weeks ago confirmed rocuronium as the causative 

agent of the reaction6. In this adult patient, also with a severe hypersensitivity reaction, the same 

dose of sugammadex was administered that we used in our patient, a 30-kg child. Both presented 

rapid response and reversal of clinical manifestations, which suggests the need for further studies in 

order to establish the minimum effective dose of sugammadex for the rapid and effective reversal of 

an anaphylactic reaction induced by rocuronium. 

The limitation involved in our report is related to the fact that blood samples were not 

collected for tryptase measurement, due to difficulties in the institution's laboratory, which is 

recommended to be done between 1-4 hours after the beginning of the reaction1. As for the 

confirmation, through skin tests, of the causal agent, we found it unnecessary because the facts made 

it evident that rocuronium was the causative agent. In this context, we can conclude that despite the 

scarcity of publications, this study showed the importance of sugammadex in the reversal of 

anaphylaxis induced by rocuronium, refractory to conventional treatment. Further studies are needed 

to establish the dose necessary for the reversal of anaphylaxis, because sugammadex is a high-cost 

drug.  
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Table 1 - Report of cases of sugammadex use in the reversal of rocuronium-induced anaphylaxis. 

Age Gender 
Clinical 

manifestations 
Surgery 

Anesthetic 

technique 
Complications Reference 

62 

years 

old 

Female 

Urticarial 

erythema and 

moderate 

hypotension 

Mastectomy 
Overall 

balanced 

Favorable 

outcome; 

Surgical 

schedule 

maintained 

https://doi.org/10.1016/j.jclinane.2011.04.015 

62 

years 

old 

Female 

Erythematous 

plaques; 

hypotension 

and 

desaturation 

Hematoma 

extradural 

Overall 

balanced 

 

 

Favorable 

outcome; 

Surgical 

schedule 

maintained 

 

 

https://doi.org/10.1016/S0034-

7094(12)70152-6 

33 

years 

old 

Female 

Desaturation, 

High peak 

pressure, PCR 

in pulseless 

electrical 

activity. 

Diagnostic 

laparoscopy 

Overall 

balanced 

CPR 

maneuvers; 

administration 

of 

sugammadex; 

The patient 

was transferred 

to the ICU, 

extubated 30 

minutes later 

without 

sequelae. 

https://doi.org/10.1093/bja/aeq366 

 

  



 

 
Sugammadex in the reversal of rocuronium-induced anaphylaxis in a pediatric patient: case report and literature review 

LUMEN ET VIRTUS, São José dos Pinhais, v.37, n.16, p.1255-1264, 2024 1261 

REFERENCES 
 

Solé, D., Spindola, M. A. C., Aun, M. V., Azi, L. M. T. A., Bernd, L. A. G., Garcia, D. B., & cols. 

(2020). Atualização sobre reações de hipersensibilidade perioperatória: Documento conjunto 

da Sociedade Brasileira de Anestesiologia (SBA) e Associação Brasileira de Alergia e 

Imunologia (ASBAI) – Parte I: Tratamento e orientação pós-crise. Revista Brasileira de 

Anestesiologia, 70, 534-548. 

 

Kawano, T., Tamura, T., Hamaguchi, M., Yatabe, T., Yamashita, K., & Yokoyama, M. (2012). 

Successful management of rocuronium-induced anaphylactic reactions with sugammadex: A 

case report. Journal of Clinical Anesthesia, 24(1), 62-64. 

https://doi.org/10.1016/j.jclinane.2011.04.015 

 

Martyn, J. A. J., Sparling, J. L., & Bittner, E. A. (2023). Molecular mechanisms of muscular and non-

muscular actions of neuromuscular blocking agents in critical illness: A narrative review. 

British Journal of Anaesthesia, 130, 39-50. 

 

Miller, R. D. (2015). Reversão (antagonismo) do bloqueador neuromuscular. In G. S. Murphy, H. D. 

Boer, L. I. Eriksson, & R. D. Miller (Eds.), Miller Anesthesia (8th ed., pp. 2810-2814). 

Philadelphia: Elsevier Churchill Livingstone. 

 

Barbosa, F. T., & Cunha, R. M. (2012). Case of anaphylaxis induced by rocuronium treated with 

sugammadex. Revista Brasileira de Anestesiologia, 62, 538-542. 

https://doi.org/10.1016/S0034-7094(12)70152-6 

 

McDonnell, N. J., Pavy, T. J. G., Verde, L. K., & Platt, P. R. (2011). Sugammadex in the management 

of rocuronium-induced anaphylaxis. British Journal of Anaesthesia, 106, 199-201. 

https://doi.org/10.1093/bja/aeq366 

 

Tacquard, C., Iba, T., & Levy, J. H. (2023). Perioperative anaphylaxis. Anesthesiology, 138, 100-110. 

https://doi.org/10.1097/ALN.0000000000004419 

 

Hepner, D. L., & Castells, M. C. (2003). Anaphylaxis during the perioperative period. Anesthesia & 

Analgesia, 97, 1381-1395. 

 

Fisher, M. M., & Baldo, B. A. (1993). The incidence and clinical characteristics of anaphylactic 

reactions during anesthesia in Australia. Annals of Father Anesthesia and Resuscitation, 12, 

97-104. https://doi.org/10.2307/2290059 

 

Laxenaire, M. C., & Mertes, P. M. (2001). Anaphylaxis during anaesthesia: Results of a two-year 

survey in France. British Journal of Anaesthesia, 87, 549-558. 

https://doi.org/10.1093/bja/87.4.549 

 

Ebo, D. G., Venemalm, L., Bridts, C. H., et al. (2007). Immunoglobulin E antibodies to rocuronium: 

A new diagnostic tool. Anesthesiology, 107, 253-259. 

https://doi.org/10.1097/01.anes.0000270735.40872.f2 

 

Gold, S. J. A., & Harper, N. J. N. (2012). The place of sugammadex in anaesthesia practice. Trends in 

Anaesthesia and Critical Care, 2, 4-9. 

 

 



 

 
Sugammadex in the reversal of rocuronium-induced anaphylaxis in a pediatric patient: case report and literature review 

LUMEN ET VIRTUS, São José dos Pinhais, v.37, n.16, p.1255-1264, 2024 1262 

Informed Consent Form (TALE) 

 



 

 
Sugammadex in the reversal of rocuronium-induced anaphylaxis in a pediatric patient: case report and literature review 

LUMEN ET VIRTUS, São José dos Pinhais, v.37, n.16, p.1255-1264, 2024 1263 

CONSOLIDATED OPINION OF THE ETHICS COMMITTEE 

 



 

 
Sugammadex in the reversal of rocuronium-induced anaphylaxis in a pediatric patient: case report and literature review 

LUMEN ET VIRTUS, São José dos Pinhais, v.37, n.16, p.1255-1264, 2024 1264 

 


