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Case Report



Severe Hypotension, Bradycardia and Asystole after Sugammadex Administration in an Elderly Patient
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Abstract

:

Background and Objectives: Sugammadex is a modified γ-cyclodextrin largely used to prevent postoperative residual neuromuscular blockade induced by neuromuscular aminosteroid blocking agents. Although Sugammadex is considered more efficacious and safer than other drugs, such as Neostigmine, significant and serious complications after its administration, such as hypersensitivity, anaphylaxis and, more recently, severe cardiac events, are reported. Case presentation: In this report, we describe the case of an 80-year-old male with no medical history of cardiovascular disease who was scheduled for percutaneous nephrolithotripsy under general anesthesia. The intraoperative course was uneventful; however, the patient developed a rapid and severe hypotension, asystole and cardiac arrest after Sugammadex administration. Spontaneous cardiac activity and hemodynamic stability was restored with pharmacological therapy and chest compression. The patient was stabilized and discharged uneventfully on postoperative day 10. Conclusions: The potential causes of cardiac arrest after Sugammadex administration have been carefully considered, yet all indications point to Sugammadex as the direct causative agent. On the basis of laboratory and clinical tests, we can exclude among the cause of bradycardia, Kounis syndrome, acute myocardial infarction, coronary spasm and other arrhythmias, but not anaphylaxis. Although Sugammadex is considered an increasingly important option in the prevention of postoperative residual neuromuscular blockade, anesthesiologists should consider it a causative agent of cardiac arrest during surgery. This case highlights the necessity of increased pharmacovigilance and further studies to examine Sugammadex safety and mechanism through which it may cause severe bradycardia, hypotension and cardiac arrest.
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1. Introduction


The modified γ-cyclodextrin Sugammadex is widely used to antagonize the post-operative residual neuromuscular blockade induced by neuromuscular aminosteroid blocking agents (NMBAs), such as Rocuronium bromide or Vecuronium bromide, used in adult anesthesia to ease endotracheal intubation, mechanical ventilation and surgical access. In detail, Sugammadex binds NMBA clearing nicotinic receptors, quickly reversing residual neuromuscular blockade and reducing the risk of postoperative respiratory complications.



Sugammadex has been reported to be more efficacious and safer than other drugs, such as Neostigmine, with lower incidence of common adverse drug reactions (ADRs) such as postoperative nausea and vomiting, dry mouth, tachycardia and dizziness [1,2,3]. However, the incidence of significant ADRs is almost similar between Sugammadex and Neostigmine: hypersensitivity, anaphylaxis [4,5] and, more recently, severe cardiac events such as coronary vasospasm and acute coronary syndrome [6,7,8], AV block [9], hypotension [10] and bradycardia with or without cardiac arrest [11,12,13,14] are described.




2. Case Presentation


In this report, we describe the case of bradycardia and cardiac arrest after Sugammadex administration in an elderly patient undergoing percutaneous nephrolithotripsy under general anesthesia for renal pelvis and calyceal lithiasis. The patient is an 80-year-old male (158 cm, 55 kg) in polytherapy for hypothyroidism, hyperuricemia, diabetes and chronic obstructive pulmonary disease with 50 mg Levothyroxine, 300 mg Allopurinol, 500 mg Metformin and 322 µg Aclidinium Bromide inhalation, respectively. However, he had no specific past medical history about coronary heart disease or any other cardiovascular disease. The results of preoperative electrocardiogram (ECG), chest X-ray and laboratory tests were normal. The patient went into surgery after premedication with 2 mg Midazolam intravenously (i.v.). Antibiotic prophylaxis was performed with 1 g Cefotaxime i.v.; ECG, noninvasive blood pressure (NIBP), end-tidal carbon dioxide (EtCO2) and oxygen saturation (SpO2) were monitored throughout the surgery.



The patient’s initial vital signs were: NIBP 120/70 mmHg, SpO2 98% and heart rate 75 beats/min. General mask ventilation was applied with 10% oxygen, and tracheal intubation was done without accident 2 min after Rocuronium administration. General anesthesia was induced with 140 mg Propofol and a total of 30 mg Rocuronium and, after tracheal intubation, was maintained with 2% (v/v) Sevoflurane and 0.3 mg Fentanyl. The second part of the surgery was done in a prone position. The patient’s intraoperative vital signs were maintained within the following ranges: systolic blood pressure: 120–130 mmHg; diastolic blood pressure: 70–80 mmHg, heart rate: 80–110 bpm, SpO2: 100%, EtCO2: 37%. An additional 10 mg Rocuronium was administered during the surgery to maintain muscle relaxation, so the total dose of Rocuronium was 40 mg. The total fluid input was 2500 mL (crystalloids). The intraoperative course was uneventful.



At the surgery end, the Sevoflurane administration was stopped and, after 5 min, 200 mg Sugammadex was administered to the patient: one minute later he developed severe bradycardia with heart rate below 35 beats/min and systolic blood pressure decreased to below 50 mmHg, and was promptly treated with a total of 10 mg Ephedrine and 1 mg Atropine i.v. to restore normal heart rate and systolic blood pressure. However, the patient’s clinical condition rapidly worsened with the onset of severe hypotension, asystole and cardiac arrest. Concomitant cardiopulmonary resuscitation with chest compression was performed for 1 min, restoring spontaneous cardiac activity and hemodynamic stability; the patient was transferred to the intensive care unit (ICU). Arterial blood gas after resuscitation showed: pH 7.32, PaO2: 126 mmHg, PaCO2: 25 mmHg, base excess: −8.4 mmol/L, HCO3: 19 mmol/L, lactate: 8 mmol/L, Na+: 136 mEq/L, Mg2+: 1.58 mg/dl, K+: 3.1 mEq/L, Ca2+: 7 mEq/L, glucose: 150 mg/dl and hemoglobin: 10.6 g/dl. Cardiac enzymes and troponins were normal, and postoperative cardiac workup including ECG and transthoracic echocardiography did not show any pathological sign. The patient was stabilized with optimal oxygen saturation level and spontaneous respiration during the following 3 days in ICU, transferred to the urology ward on postoperative day 3 and discharged uneventfully on postoperative day 10.




3. Discussion


The main clues point to Sugammadex as the cause of bradycardia, hypotension and cardiac arrest, both for the temporal proximity of administration and for the occurrence of similar, albeit rare, reports in the literature [15,16] as well as for the drug therapy used to resuscitate the patient based uniquely to Ephedrine and Atropine. Using the Naranjo nomogram, a 7 point-score (probable) was set to this report (Table 1).



The Sugammadex data sheet clearly states that “Cases of marked bradycardia, some of which have resulted in cardiac arrest, have been observed within minutes after the administration of [Sugammadex]”. The incidence of marked bradycardia at three different Sugammadex doses (2, 4 and 16 mg/kg) in pooled phase 1–3 patients was respectively 1, 1 and 5%. Although, our patient received a dose closer to 4 mg/kg, according to the Sugammadex prescribing information, this dose should not have conferred higher risk for the ADR observed, considering that low-dose Sugammadex (2 mg/kg) does not seem to protect against the chance that life-threatening bradycardia can occur [15]. Moreover, from 2009 to 2020, 292 cases of major cardiac events were reported after Sugammadex/Sugammadex sodium administration in the FAERS database [16], including bradycardia (n = 159), cardiac arrest (n = 115) and cardio-respiratory arrest (n = 18). In the same timeframe, Neostigmine/Neostigmine bromide or methylsulfate has been associated with 75 events, including bradycardia (n = 39), cardiac arrest (n = 28) and cardio-respiratory arrest (n = 8). The analysis, in the same period, of the frequency of total cardiovascular ADRs in respect to allergic or immune-based events shows very close values (567 vs. 574 ADRs, respectively).



Although Sugammadex-induced anaphylaxis is commonly associated with generalized skin rash, wheezing, bronchospasm and tachycardia [4,5] and our patient did not show these clinical signs, allergic-reaction symptoms during anesthesia could be nonspecific, and anaphylaxis-induced cardiovascular collapse has been reported. No other symptoms commonly linked to generalized anaphylaxis (e.g., increased peak inspiratory pressures seen with mechanical ventilation, initial drop in EtCO2 and facial or soft palate edema) were observed in the patient. Considering the absence of information about tryptase level or subsequent allergy testing with Sugammadex, we formally cannot exclude anaphylaxis as the primary cause of cardiac arrest [18]. Nonetheless, the fact that our patient responded to a single dose of Ephedrine and Atropine without a relapse of hemodynamic instability and without having to recourse instead to Epinephrine boluses or drip would suggest a greater likelihood of a direct cardiovascular effect rather than secondary to anaphylaxis. Moreover, in the Summary of Product Information released by EMA [19] it is stated that bradycardia induced by Sugammadex should be treated by an anticholinergic agent such as Atropine.



Conversely, no evidence of Kounis syndrome, as recently reported associated with Sugammadex administration, or acute myocardial infarction accompanied by coronary spasm or other arrhythmias were observed [6,7,8], considering the rapid recovery without a relapse of hemodynamic instability, the unnecessity of vasodilators administration and clinical and laboratory normal results during the hours following the cardiac arrest. Moreover, the patient, despite his advanced age, had no medical history of cardiovascular disease or of allergic reactions before this event, unlike patients described in similar reports that are characterized, at least, by hypertension [12,13,14]. Currently, there is no information in the literature about possible drug–drug interaction between Sugammadex and the patient’s polytherapy.




4. Conclusions


In conclusion, although Sugammadex provides an important option for anesthesiologists in the prevention of postoperative residual neuromuscular blockade, it should be considered as a causative agent of cardiac arrest during surgery, directly or following anaphylaxis, even at the lowest recommended doses. For this reason, Sugammadex should be administered slowly, always with full ECG and hemodynamic changes monitoring after its administration [18], and anesthesiologists should be more rigorous in their ADRs reporting to pharmacovigilance agencies. Furthermore, it would be desirable to investigate the genetic and molecular mechanisms that induce the cardiovascular effects of Sugammadex in a specific subpopulation of patients.
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Table 1. Naranjo nomogram for the assessment of adverse drug reaction (ADR). This questionnaire designed by Naranjo et al. [17] establishes whether an ADR was caused or not by a drug. The ADR is assigned to a probability category from the total score as follows: “definite” if the overall score is 9 or higher, “probable” for a score of 5–8, “possible” for a score of 1–4 and “doubtful” if the score is 0 or less. Bolded numbers apply to the patient’s case.
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Assessment Questions

	
Yes

	
No

	
Don’t Know






	
1. Are there previous conclusive reports on the ADR?

	
+1

	
0

	
0




	
2. Did ADR appear after the suspected drug was given?

	
+2

	
−1

	
0




	
3. Did the ADR improve when the drug was discontinued, or a specific antagonist was given?

	
+1

	
0

	
0




	
4. Did the ADR appear when the drug was re-administered?

	
+2

	
−1

	
0




	
5. Are there alternative causes that could have caused the ADR?

	
−1

	
+2

	
0




	
6. Did the reaction reappear when a placebo was given?

	
−1

	
+1

	
0




	
7. Was the drug detected in any body fluid in toxic concentrations?

	
+1

	
0

	
0




	
8. Was the reaction more severe when the dose was increased, or less severe when the dose was decreased?

	
+1

	
0

	
0




	
9. Did the patient have a similar reaction to the same or similar drugs in any previous exposure?

	
+1

	
0

	
0




	
10. Was the ADR confirmed by any objective evidence?

	
+1

	
0

	
0




	
Total Score

	

	
7 = Probable
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