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Abstract: The term allergic angina, introduced for the first time by Nicholas Kounis in 1991, initially
referred to the coexistence of acute coronary syndromes with allergy or hypersensitivity. At present,
it is believed that Kounis syndrome is a particular case of systemic disease, with multiorgan arterial
involvement generated during immediate hypersensitivity reactions. Myocardial bridging (MB),
a condition that can induce coronary artery spasm, has long been regarded as a benign condition.
Since both pathologies are associated with arterial spasm, Kounis syndrome and MB are considered
to be confounding pathologies for acute coronary syndromes, and their association is quite a rare
finding. To date, there are no precise data on the epidemiology, and the population affected by
Kounis syndrome seems to be highly heterogeneous. Since this is a rare disease, even less is known
about possible different phenotypes, including MB overlap. We report a case of type I variant
Kounis syndrome associated with MB with no evidence of coronary artery disease, occurring as late
presentation, following a severe systemic reaction (anaphylaxis) induced by a Hymenoptera sting.
At present, only two other cases of type I and one case of type II Kounis syndrome occurring in
patients with myocardial bridging have been described.

Keywords: Kounis syndrome; insect venom; anaphylactic shock; allergic infarction; challenging
diagnosis; myocardial bridging; acute coronary syndrome

1. Introduction

Necrotizing arteritis and periarteritis of the coronary arteries in humans associated with serum
disease after exposure to pneumococcal and tetanus antitoxin were first described in 1938, and several
similarities with anaphylactic reactions induced in animals by foreign serums have been observed [1].
In was not until 1950 that the first case of an acute coronary syndrome associated with an allergic
reaction due to penicillin was reported [2]. In 1991, Nicholas Kounis described the relationship
between allergies and acute coronary syndromes [3] and used the terms “allergic angina” and “allergic
infarction” to define the syndrome. Today, there are over 300 Kounis syndrome cases described in
medical literature [4]. Additionally, three types of Kounis syndrome have been characterized [5].
The type I variant includes patients with no history of coronary artery disease (CAD) experiencing
coronary vasospasm with or without progression to myocardial infarction with positive or negative
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cardiac biomarkers. Type II Kounis syndrome includes patients with preexisting atheromatous disease,
in which an allergic insult renders the plaque unstable, leading to its erosion or rupture. The last
variant of Kounis syndrome, type III, includes patients in whom stent thrombosis occurs in response to
an allergic reaction.

No race, age group, or geographic predisposition for Kounis syndrome has been observed,
and information on the true prevalence and incidence of Kounis syndrome and its variants, based on
large prospective trials, is generally lacking.

The main cell type driving the inflammation in Kounis syndrome is represented by the mast
cells, which, in certain conditions, release mediators by several molecular pathways: Exocytosis
of large dense granules, de novo production of mediators; and pathways independent of vesicle
trafficking [6,7]. An immune IgE-dependent or non-immune mechanism can induce degranulation.
Histamine, platelet-activating factors (PAFs), cytokines, and the products of the arachidonic acid [8]
have been linked to the development of the coronary artery spasm and atheromatous plaque erosion
or rupture (see Figure 1). Interestingly, eosinophils seem to bear importance in mast cell activation,
as suggested by the peripheral eosinophilia and myocardial eosinophilic infiltration, which are common
in Kounis syndrome [4,9–11].

Diagnostics 2020, 10, x FOR PEER REVIEW 2 of 6 

 

with preexisting atheromatous disease, in which an allergic insult renders the plaque unstable, 

leading to its erosion or rupture. The last variant of Kounis syndrome, type III, includes patients in 

whom stent thrombosis occurs in response to an allergic reaction. 

No race, age group, or geographic predisposition for Kounis syndrome has been observed, and 

information on the true prevalence and incidence of Kounis syndrome and its variants, based on 

large prospective trials, is generally lacking. 

The main cell type driving the inflammation in Kounis syndrome is represented by the mast 

cells, which, in certain conditions, release mediators by several molecular pathways: Exocytosis of 

large dense granules, de novo production of mediators; and pathways independent of vesicle 

trafficking [6,7]. An immune IgE-dependent or non-immune mechanism can induce degranulation. 

Histamine, platelet-activating factors (PAFs), cytokines, and the products of the arachidonic acid [8] 

have been linked to the development of the coronary artery spasm and atheromatous plaque erosion 

or rupture (see Figure 1). Interestingly, eosinophils seem to bear importance in mast cell activation, 

as suggested by the peripheral eosinophilia and myocardial eosinophilic infiltration, which are 

common in Kounis syndrome [4,9–11]. 

 

Figure 1. Kounis syndrome pathophysiology. The inflammatory cascade induced by triggers, 

through activation of mast cells, lymphocytes, and eosinophils, leads to systemic and local effects. 

The systemic effects have a potential impact on the myocardial tissue through hypotension, resulting 

in hypoperfusion and subsequent ischemia. Adrenaline can control the systemic response but has a 

paradoxical effect in the myocardial tissue (favorizes thrombus formation). Both the local and 

systemic effects can play a role in the generation Kounis syndrome. Arachidonic acid products 

(AAP), atherosclerotic (ATS), cytokines (CK), growth factors (GFs), hypersensitivity reaction (HSR) 

[12], platelet-activating factor (PAF). 

The most frequent triggers for Kounis syndrome are drugs (metamizole [13], beta-lactam 

antibiotics: ampicillin-sulbactam [13–15], penicillin [2], cefuroxime [16–18], and other antibiotics, 

such as fluoroquinolones—levofloxacin [19]), contrast agents (gadolinium derivates [20,21]), insect 

venoms and snake venoms (Hymenoptera, cobra [22–25]), certain foods (tuna fish [26]), and proteins 

present in the natural latex [11]. Additionally, predisposing medical conditions, such as myocardial 

bridge (MB) [27], and atopic conditions have been described. The exact importance of triggers vs. 

preexistent pathology in driving Kounis syndrome remains to be established. 

Figure 1. Kounis syndrome pathophysiology. The inflammatory cascade induced by triggers, through
activation of mast cells, lymphocytes, and eosinophils, leads to systemic and local effects. The systemic
effects have a potential impact on the myocardial tissue through hypotension, resulting in hypoperfusion
and subsequent ischemia. Adrenaline can control the systemic response but has a paradoxical effect in
the myocardial tissue (favorizes thrombus formation). Both the local and systemic effects can play a role
in the generation Kounis syndrome. Arachidonic acid products (AAP), atherosclerotic (ATS), cytokines
(CK), growth factors (GFs), hypersensitivity reaction (HSR) [12], platelet-activating factor (PAF).

The most frequent triggers for Kounis syndrome are drugs (metamizole [13], beta-lactam
antibiotics: ampicillin-sulbactam [13–15], penicillin [2], cefuroxime [16–18], and other antibiotics,
such as fluoroquinolones—levofloxacin [19]), contrast agents (gadolinium derivates [20,21]), insect
venoms and snake venoms (Hymenoptera, cobra [22–25]), certain foods (tuna fish [26]), and proteins
present in the natural latex [11]. Additionally, predisposing medical conditions, such as myocardial
bridge (MB) [27], and atopic conditions have been described. The exact importance of triggers vs.
preexistent pathology in driving Kounis syndrome remains to be established.
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MB, a condition characterized by an intramyocardial path of the epicardial coronary artery,
which can induce coronary artery spasm, is, most of the time, incidentally found during coronary
angiography [28]. Some patients may be admitted to emergency units with typical or atypical angina
pectoris, ST elevation, or non-ST elevation myocardial infarction (MI). In symptomatic patients with MB,
the management is usually medical (including beta-blockers and calcium channel blockers) and rarely
surgical (myomectomy) or invasive (stent deployment). The coexistence of MB and Kounis syndrome is
very rare. Kounis syndrome can mimic other elusive diseases, such as takotsubo cardiomyopathy [29],
also known as stress (catecholaminergic) cardiomyopathy. To complicate things even more, there are
case reports with an overlap between these diseases (Kounis syndrome-takotsubo, Kounis-MB).

2. Case Presentation

A 63-year-old smoker (25 pack-years) presented to our emergency department with severe
chest pain. The patient was not on any current medication and did not have any previously
known cardiovascular disease. At 48 h prior to the presentation, several minutes after a wasp sting,
an episode of dizziness, lightheadedness, and blurred vision occurred. Treatment with Epinephrine
and Hydrocortisone was administrated in another emergency department, where the diagnosis of
probable anaphylaxis induced by wasp sting was made. Severe chest pain occurred 48 h later, and the
patient was transported to our hospital’s Emergency Room. He was admitted to the Emergency
Cardiology Unit, with a preliminary diagnosis of ST-elevation myocardial infarction (STEMI). The pain,
described as constrictive, radiating to the shoulder and neck, had a sudden onset, associated nausea,
and dyspnea that lasted for several minutes, spontaneously subsided, and then reappeared two days
later. The research has obtained the patient’ consent.

The electrocardiogram (ECG) performed upon presentation showed normal sinus rhythm of
95 bpm and ST-segment elevation in the inferior and lateral leads (see Figure 2). Furthermore,
the transthoracic echocardiography (TTE) confirmed the presence of hypokinesia of the basal septum
and the lateral basal wall. Cardiac enzymes were determined and revealed an initial serum troponin I
level of 2.02 ng/mL (reference value, <0.02 ng/mL); thus, the patient was referred for urgent angiography.
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Figure 2. ST-segment evolution. (A–C) Initial electrocardiogram (ECG) at the emergency department,
ST elevation in inferior and lateral leads. (D) ECG at discharge, flat ST segment with biphasic T waves.

The diagnostic coronary angiogram depicted normal coronary arteries (see Supplementary
Materials) and hemodynamically irrelevant MB at the level of the left anterior descending coronary
artery (Figure 3). The MB was located on another artery than the one that appeared to be responsible
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for myocardial ischemia. The troponin dynamics followed a pattern typical for myocardial infarction,
with a rise up to 16 ng/mL shortly after admission and a gradual decline afterward. The total eosinophil
count (0.09 x 103/µL) was within the normal range, and inflammatory biomarkers showed a sharp rise
(CRP (C reactive protein) = 50.5 mg/L, NR (normal range): 0.2–11 mg/L; fibrinogen = 577 mg/dl, NR:
238–498 mg/dl).
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Figure 3. Diagnostic coronary angiogram. The coronary angiogram reveals no apparent coronary lesions.
The white arrow indicates myocardial bridging on the medial segment of the left anterior descending.

The patient was initially treated as STEMI, with loading doses of dual antiplatelet (aspirin and
clopidogrel). Due to the absence of coronary lesions on angiography, upon discharge, he was prescribed
only aspirin, together with a statin, a calcium channel blocker, and five days of medication with steroids
and antihistamines. He reports not being compliant with the prescribed medication from discharge.
On follow-up, he did not experience other episodes of chest pain or systemic reactions. Currently,
the patient is being investigated for the presence of specific IgE against wasp venom, and allergen
immunotherapy with wasp venom is considered.

3. Discussion

All presentations suggesting a Kounis syndrome should be managed as acute coronary syndromes
(ACSs). Conversely, all ACSs without coronary lesions and with a clinical context, suggesting a
hypersensitivity reaction, should undergo the differential diagnosis of Kounis syndrome. This conduct
is necessary until the diagnostic angiogram proves normal coronary arteries, especially since the
paraclinical diagnostic of Kounis syndrome can be challenging, as histamine has a short half-life and
circulation time of only 8 min (which renders it unpractical to use as a biomarker for acute allergic
reactions). Tryptase should be measured 30 min after the onset of symptoms and later every 30 min
during the following 2 h [12]. Nevertheless, raised tryptase levels could indicate atheromatous plaque
instability [30]; thus, it is advisable to be measured whenever accessible.

In our reported clinical case, a diagnostic of type I variant Kounis syndrome induced by wasp
sting and associated with MB was made based on (1) the clinical picture suggesting an IgE-mediated
protracted immediate severe reaction to wasp venom, (2) the ECG ST-segment elevation in the inferior
and lateral leads, (3) the troponin dynamics typical for myocardial infarction, (4) the lack of previously
known cardiac disease, (5) the presence of asymptomatic MB uncovered by angiography, which,
interestingly, was located on another artery than the one that appeared to be responsible for the
myocardial ischemia, and (6) the clinical evolution on the follow-up with no later recurrence of the
symptoms in the absence of the specific trigger.

In the presented case, considering that the patient had been managed initially in another setting,
where he received emergency treatment and came to our hospital 48 h after the onset of symptoms,
tryptase could not be measured. The search for suitable Kounis syndrome biomarkers, including
prostaglandin D2, CD63, carboxypeptidase, and interleukin 4 and 6, CRP is ongoing [31]. Every new
clinical case reported could add information to common characteristics, thus facilitating, in time,
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the generation of a “Kounis marker panel”, which would allow more straightforward diagnostic, better
definition of phenotypes, and improved management.

4. Conclusions

The diagnostic of Kounis syndrome is challenging and can be complicated by the presence of
concomitant cardiac anatomical variants. In our paper, we illustrate, through the means of a case
presentation, the peculiarities arising from such an association. To the best of our knowledge, this is
the third case reported in the literature of Type I Kounis syndrome overlapping with preexisting MB
leading to acute ST-elevation MI. When dealing with such elusive diseases, every newly reported case
could add to our understanding of their complex mechanisms.

Supplementary Materials: The following are available online at http://www.mdpi.com/2075-4418/10/2/59/s1,
Video S1: Right coronary artery on coronarography. No visible lesions, Video S2: Circumflex coronary artery on
coronarography. No visible lesions.

Author Contributions: For the current paper, the authors have made the following contributions:
Conceptualization, L.G., I.M.G., and M.R.P.; investigation, M.M.; writing—original draft preparation, L.G.,
C.C., and M.R.P.; writing—review and editing, I.M.G.; supervision, A.C.P. The first three authors (L.G., M.R.P.,
and I.M.G.) have equally contributed as first authors. All authors have read and agreed to the published version
of the manuscript.

Funding: This research received no external funding.

Acknowledgments: Special thanks to Sorin Cojocaru for the figure.

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

References

1. Clark, E. Serum carditis: The morphologic cardiac alterations in man associated with serum disease. J. Am.
Med. Assoc. 1938, 110, 1098. [CrossRef]

2. Pfister, C.W.; Plice, S.G. Acute myocardial infarction during a prolonged allergic reaction to penicillin.
Am. Hear. J. 1950, 40, 945–947. [CrossRef]

3. Kounis, N.G.; Zavras, G.M. Histamine-induced coronary artery spasm: The concept of allergic angina. Br. J.
Clin. Pr. 1991, 45, 121–128.

4. Li, J.; Zheng, J.; Zhou, Y.; Liu, X.; Peng, W. Acute coronary syndrome secondary to allergic coronary
vasospasm (Kounis Syndrome): A case series, follow-up and literature review. BMC Cardiovasc. Disord.
2018, 18, 42. [CrossRef]

5. Kounis, N.G. Coronary Hypersensitivity Disorder: The Kounis Syndrome. Clin. Ther. 2013, 35, 563–571.
[CrossRef]

6. Ozben, B.; Erdogan, O. The role of inflammation and allergy in acute coronary syndromes. Inflamm. Allergy -
Drug Targets 2008, 7, 136–144. [CrossRef]

7. Frangogiannis, N.G.; Smith, C.W.; Entman, M.L. The inflammatory response in myocardial infarction.
Cardiovasc. Res. 2002, 53, 31–47. [CrossRef]

8. Kounis, N.G. Kounis syndrome: An update on epidemiology, pathogenesis, diagnosis and therapeutic
management. Clin. Chem. Lab. Med. 2016, 54, 1545–1559. [CrossRef]

9. 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. J. Cardiol.
2017, 232, 1–4. [CrossRef]

10. Ravi, V.; Ayub, M.T.; Suboc, T.; Alyousef, T.; Gomez, J. A Curious Case of Coronary Vasospasm with Cardiogenic
Shock: Type 1 Kounis Syndrome Complicated by Eosinophilic Myocarditis. Cureus 2019, 11, e4522. [CrossRef]

11. Marcoux, V.; Nosib, S.; Bi, H.; Brownbridge, B. Intraoperative myocardial infarction: Kounis syndrome
provoked by latex allergy. BMJ Case Rep. 2013, 2013. [CrossRef] [PubMed]

12. Kounis, N.G.; Koniari, I.; Velissaris, D.; Tzanis, G.; Hahalis, G. Kounis Syndrome—not a Single-organ Arterial
Disorder but a Multisystem and Multidisciplinary Disease. Balk. Med. J. 2019, 36, 212–221. [CrossRef]
[PubMed]

http://www.mdpi.com/2075-4418/10/2/59/s1
http://dx.doi.org/10.1001/jama.1938.62790140001008
http://dx.doi.org/10.1016/0002-8703(50)90191-8
http://dx.doi.org/10.1186/s12872-018-0781-9
http://dx.doi.org/10.1016/j.clinthera.2013.02.022
http://dx.doi.org/10.2174/187152808785748128
http://dx.doi.org/10.1016/S0008-6363(01)00434-5
http://dx.doi.org/10.1515/cclm-2016-0010
http://dx.doi.org/10.1016/j.ijcard.2017.01.124
http://dx.doi.org/10.7759/cureus.4522
http://dx.doi.org/10.1136/bcr-2012-007581
http://www.ncbi.nlm.nih.gov/pubmed/23302547
http://dx.doi.org/10.4274/balkanmedj.galenos.2019.2019.5.62
http://www.ncbi.nlm.nih.gov/pubmed/31198019


Diagnostics 2020, 10, 59 6 of 6

13. Juste, J.F.M.; Garces, T.R.; Enguita, R.G.; Blasco, P.C.; Trallero, J.A. Cardiac complications in a
metamizole-induced type I Kounis syndrome. Braz. J. Anesthesiol. 2016, 66, 194–196. [CrossRef]

14. Sciatti, E.; Vizzardi, E.; Cani, D.S.; Castiello, A.; Bonadei, I.; Savoldi, D.; Metra, M.; D’Aloia, A. Kounis
syndrome, a disease to know: Case report and review of the literature. Monaldi Arch. Chest Dis. 2018, 88, 898.
[CrossRef]

15. Kounis, N.G.; Koniari, I. Ampicillin/sulbactam-induced Kounis syndrome with cardiogenic shock.
Anatol. J. Cardiol. 2017, 17, 154–155. [CrossRef] [PubMed]

16. Mazarakis, A.; Koutsojannis, C.M.; Kounis, N.G.; Alexopoulos, D. Cefuroxime-induced coronary artery
spasm manifesting as Kounis syndrome. Acta Cardiol. 2005, 60, 341–345. [CrossRef] [PubMed]

17. Mitsis, A.; Christodoulou, E.; Georgiou, P. Coronary spasm secondary to cefuroxime injection, complicated
with cardiogenic shock—A manifestation of Kounis syndrome: Case report and literature review. Eur. Hear. J.
2017, 7, 624–630. [CrossRef] [PubMed]

18. Gao, J.; Gao, Y.; Ma, J. Cefuroxime-associated Kounis syndrome with unique peculiarity in perioperative
prophylaxis. J. Infect. Public Heal. 2018, 11, 889–892. [CrossRef]

19. Maragkoudakis, S.; Hamilos, M.; Kallergis, E.; Vardas, P. Type 2 Kounis syndrome in an allergic woman:
An uncommon presentation of acute coronary syndrome. J. Cardiol. Cases 2013, 8, 176–178. [CrossRef]

20. Abusnina, W.; Shehata, M.; Abouzid, M.; Price, M.; Zeid, F. Kounis syndrome secondary to gadolinium
contrast agent. Bayl. Univ. Med. Cent. Proc. 2019, 32, 253–255. [CrossRef]

21. Shibuya, K.; Kasama, S.; Funada, R.; Katoh, H.; Tsushima, Y. Kounis syndrome induced by contrast media:
A case report and review of literature. Eur. J. Radiol. Open 2019, 6, 91–96. [CrossRef] [PubMed]

22. Priyankara, W.D.D.; Manoj, E.M.; Gunapala, A.; Ranaweera, A.G.R.M.A.; Vithanage, K.S.;
Sivasubramanium, M.; Snajeeva, E. Cardiogenic Shock due to Kounis Syndrome following Cobra Bite.
Case Rep. Crit. Care 2019, 2019, 5185716. [CrossRef] [PubMed]
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