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We read with great interest the case report by Fierro et al. [1] about a cardiovascu-
lar arrest after administration of sugammadex—a gamma—cyclodextrin used in general
anesthesia—in an elderly patient undergoing percutaneous nephrolithotripsy. The authors
interpreted this event as a rare adverse drug reaction directly involving the cardiovascular
function, but we suggest considering a particular kind of hypersensitivity reaction known
as “Kounis syndrome”.

Fierro et al. stated themselves they could not definitively rule out anaphylaxis because
clinical diagnostic criteria—according to the “Second symposium on the definition and
management of anaphylaxis” [2]—could have been impaired during general anesthesia;
in addition, neither tryptase levels nor allergy tests were performed. Nevertheless, they
considered anaphylaxis less probable than a direct cardiovascular complication for the
following reasons: (a) cases of marked bradycardia resulting in cardiac arrest are already
reported in the literature and sugammadex data sheet; (b) the patient showed none of the
common sugammadex-induced anaphylaxis signs (generalized skin rash, wheezing, bron-
chospasm, tachycardia); (c) the patient showed none of the common signs of generalized
anaphylaxis (increased peak inspiratory pressures in mechanical ventilation, initial drop
in EtCO2, facial or soft palate edema); (d) hemodynamics improved with atropine and
ephedrine, while epinephrine was never administered.

However, relative bradycardia—defined as a severe form in which heart rate falls
despite worsening hypotension—has been observed in a randomized controlled trial on
venom immunotherapy and anaphylaxis by Brown et al. [3] They observed hypotensive
reactions associated with relative bradycardia in a cohort of sixty-eight allergic volunteers
exposed to sting challenge: eight developed hypotension with bradycardia, two of which
in a severe form, one responding to atropine alone. The authors [4] postulated that while
bradycardia may be a non-specific feature of severe hypovolaemic-distributive shock,
relative bradycardia should be explained by the effect of anaphylactic mediators on the
heart and/or nervous system and neurocardiogenic mechanisms. In recent decades, an
increasing recognition of the human heart—in which mast-cell density is related to disease
progression—as a major shock organ in some cases of anaphylaxis has been stated [4] and
heart has been found to be both the source and a target of anaphylaxis mediators. Current
evidence suggests [5] that eicosanoids and platelet activating factor (PAF) may influence
the contractile function and contribute to myocardial depression and impaired ventricular
function. Moreover, cases of severe reversible cardiac dysfunction associated with non-
specific electrocardiogram changes and normal coronary arteries during anaphylaxis have
been described since the 80s [6].

Kounis first described a syndrome characterized by the association of multiple acute
coronary syndromes—including coronary spasm, acute myocardial infarction and stent
thrombosis—with mast-cell and platelet activation in the setting of allergic/hypersensitivity
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reactions and anaphylactic/anaphylactoid insults. Cases are described in patients of any
age or medical condition [7]; clinical presentation does not include typical anaphylactic
signs such as skin rash, redness, erythematous wheal or urticaria [7,8]; a wide range of
electrocardiographic abnormalities are reported [7,9]. Above all, cardiogenic shock and
cardiac arrest developed, respectively, in 2.3% and 6.3% of the cases [9].

In a review by Tsur [8], fifteen cases of hypersensitivity reaction after sugammadex
administration are reported; no previous exposure to this drug was reported in 80% (12/15)
of the cases—leading to conjecture a sensitizing mechanism involving food cyclodextrins.
Four cases (27%) did not meet anaphylaxis diagnostic criteria of “World Anaphylaxis
Organization”, while nine cases (60%) showed hypotension. Even lab tests can be mislead-
ing: Bedirli et al. [10] described a case of sugammadex-induced severe anaphylaxis with
biphasic hypotension and bronchospasm, despite serum Ig E and tryptase levels being
within the normal range.

In 2018, the first report [11] of cardiac arrest following sugammadex-induced anaphylaxis
was submitted: description of the case was similar to that of Fierro et al., but anaphylaxis
could be confirmed through lab tests including serum tryptase levels. A 2020 sugammadex
data sheet [12], mostly derived from post-marketing experience, reported cardiac disorders
among other adverse drug reactions in the following way: (1) bradycardia and bradycardia
with cardiac arrest; (2) rhythm abnormalities (marked atrial fibrillation, atrioventricular block,
cardiac/cardiorespiratory arrest, electrocardiographic ST segment changes, supraventricu-
lar tachycardia/extrasystoles, tachycardia, ventricular fibrillation, ventricular tachycardia);
(3) anaphylaxis associated with electrocardiographic ST segment changes, consistent with
myocardial ischemia or coronary spasm.

Yanai and Ariyoshi [13] reported two cardiac arrests in the same patient, five months
apart from one other and both related to sugammadex administration. The two episodes
were different in several aspects (e.g., rhythm presentation: ventricular fibrillation vs.
pulseless electric activity, electrocardiography pattern at return of spontaneous circulation:
sinus tachycardia vs. diffuse ST segment depression, echocardiography: normal vs. severe
left ventricular dysfunction). In the first case neither therapy nor specific tests were
performed, while in the second one serum tryptase levels were elevated, the skin allergy
test for sugammadex was positive and urgent coronary angiography revealed multiple
coronary spasms (intracoronary nitroglycerin was administrated), thus prompting the
diagnosis of type I Kounis syndrome. Nevertheless, the authors reasonably postulated that
the first case was also a sugammadex-induced Kounis syndrome.

In conclusion, we suggest that in this case a diagnosis of Kounis or Kounis-like syn-
drome could also be strongly taken into account. This work highlights Kounis syndrome’s
protean nature and the risk of underestimation, especially in the anesthesia setting, such as
in the case described by Fierro et al. Moreover, diagnosis is challenging but essential, espe-
cially in case of acute coronary syndrome: even if treatment guidelines are still lacking [14],
timely use of nitrates in type I subgroup can ensure better outcome than the usual outcome
of common types of coronary acute syndrome [9]. Thus, conduction of large prospective
trials to increase knowledge and awareness about this life-threatening disease is required.

Funding: This research received no external funding.
Acknowledgments: We thank Mariella Barra FIFST CSci for her proofreading.

Conflicts of Interest: The authors declare no conflict of interest.

1. Fierro, C.; Medoro, A.; Mignogna, D.; Porcile, C.; Ciampi, S.; Fodera, E.; Flocco, R.; Russo, C.; Martucci, G. Severe Hypotension,
Bradycardia and Asystole after Sugammadex Administration in an Elderly Patient. Medicina 2021, 57, 79. [CrossRef] [PubMed]

2. Sampson, H.A.; Munoz-Furlong, A.; Campbell, R.L.; Adkinson, N.F,; Bock, S.A.; Branum, A.; Brown, S.G.A.; Camargo, C.A.;
Cydulka, R; Galli, S.J.; et al. Second Symposium on the Definition and Management of Anaphylaxis: Summary Report—Second
National Institute of Allergy and Infectious Disease/Food Allergy and Anaphylaxis Network Symposium. . Allergy Clin. Immunol.
2006, 117, 391-397. [CrossRef] [PubMed]


http://doi.org/10.3390/medicina57010079
http://www.ncbi.nlm.nih.gov/pubmed/33477765
http://doi.org/10.1016/j.jaci.2005.12.1303
http://www.ncbi.nlm.nih.gov/pubmed/16461139

Medicina 2022, 58, 122 30f3

10.

11.

12.

13.

14.

Brown, S.G.; Wiese, M.D.; Blackman, K.E.; Heddle, R.J. Ant Venom Immunotherapy: A Double-Blind, Placebo-Controlled,
Crossover Trial. Lancet 2003, 361, 1001-1006. [CrossRef]

Brown, S.G.A. Insect Sting Anaphylaxis; Prospective Evaluation of Treatment with Intravenous Adrenaline and Volume Resusci-
tation. Emerg. Med. ]. 2004, 21, 149-154. [CrossRef] [PubMed]

Triggiani, M.; Patella, V.; Staiano, R.I.; Granata, F.; Marone, G. Allergy and the Cardiovascular System: Allergy and the
Cardiovascular System. Clin. Exp. Immunol. 2008, 153, 7-11. [CrossRef] [PubMed]

Raper, R.F; Fisher, M. McD. Profound Reversible Myocardial Depression after Anaphylaxis. Lancet 1988, 331, 386-388. [CrossRef]
Kounis, N.G. Kounis Syndrome: An Update on Epidemiology, Pathogenesis, Diagnosis and Therapeutic Management. Clin.
Chem. Lab. Med. 2016, 54, 1545-1559. [CrossRef] [PubMed]

Tsur, A.; Kalansky, A. Hypersensitivity Associated with Sugammadex Administration: A Systematic Review. Anaesthesia 2014, 69,
1251-1257. [CrossRef] [PubMed]

Abdelghany, M.; Subedi, R.; Shah, S.; Kozman, H. Kounis Syndrome: A Review Article on Epidemiology, Diagnostic Findings,
Management and Complications of Allergic Acute Coronary Syndrome. Int. |. Cardiol. 2017, 232, 1-4. [CrossRef] [PubMed]
Bedirli, N.; Isik, B.; Bashiri, M.; Pampal, K.; Kurtipek, 0. Clinically Suspected Anaphylaxis Induced by Sugammadex in a Patient
with Weaver Syndrome Undergoing Restrictive Mammoplasty Surgery: A Case Report with the Literature Review. Medicine 2018,
97, €9661. [CrossRef] [PubMed]

Obara, S.; Kurosawa, S.; Honda, J.; Oishi, R.; Iseki, Y.; Murakawa, M. Cardiac Arrest Following Anaphylaxis Induced by
Sugammadex in a Regional Hospital. ]. Clin. Anesth. 2018, 44, 62-63. [CrossRef] [PubMed]

BRIDION: Highlights of Prescribing Information. Available online: Https://www.Merck.Com/Product/Usa/Pi_circulars/b/
Bridion/Bridion_pi.pdf (accessed on 21 October 2021).

Yanai, M.; Ariyoshi, K. Two Cardiac Arrests That Occurred after the Administration of Sugammadex: A Case of Kounis Syndrome.
Case Rep. Emerg. Med. 2020, 2020, 6590101. [CrossRef] [PubMed]

Karunathilake, P.; Ralapanawa, U.; Jayalath, T.; Abeyagunawardena, S. Kounis Syndrome Secondary to Medicine-Induced
Hypersensitivity. Case Rep. Emerg. Med. 2021, 2021, 4485754. [CrossRef] [PubMed]


http://doi.org/10.1016/S0140-6736(03)12827-9
http://doi.org/10.1136/emj.2003.009449
http://www.ncbi.nlm.nih.gov/pubmed/14988337
http://doi.org/10.1111/j.1365-2249.2008.03714.x
http://www.ncbi.nlm.nih.gov/pubmed/18721322
http://doi.org/10.1016/S0140-6736(88)91184-1
http://doi.org/10.1515/cclm-2016-0010
http://www.ncbi.nlm.nih.gov/pubmed/26966931
http://doi.org/10.1111/anae.12736
http://www.ncbi.nlm.nih.gov/pubmed/24848211
http://doi.org/10.1016/j.ijcard.2017.01.124
http://www.ncbi.nlm.nih.gov/pubmed/28153536
http://doi.org/10.1097/MD.0000000000009661
http://www.ncbi.nlm.nih.gov/pubmed/29505006
http://doi.org/10.1016/j.jclinane.2017.11.003
http://www.ncbi.nlm.nih.gov/pubmed/29145023
Https://www.Merck.Com/Product/Usa/Pi_circulars/b/Bridion/Bridion_pi.pdf
Https://www.Merck.Com/Product/Usa/Pi_circulars/b/Bridion/Bridion_pi.pdf
http://doi.org/10.1155/2020/6590101
http://www.ncbi.nlm.nih.gov/pubmed/32128264
http://doi.org/10.1155/2021/4485754
http://www.ncbi.nlm.nih.gov/pubmed/34630571

	References

