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We report our experience with a 69-year-old man who had different types of Kounis syndrome over a short time
frame, caused by two episodes of bee sting anaphylaxis. After his first allergic reaction to a bee sting, he experi-
enced a non-ST-segment elevation myocardial infarction; he was treated with percutaneous coronary interven-
tion for near-occlusion of his right coronary artery. This episode was deemed type 2 Kounis syndrome. Four
weeks later, we electively treated the nonculprit residual stenosis in his left anterior descending artery. Unfortu-
nately, 2 weeks after this elective procedure, he experienced anaphylactic shock due to a second bee sting. Elec-
trocardiography showed ST elevation in the anterior leads, and emergent coronary angiography showed
thrombotic occlusion of the newly implanted stent in the left anterior descending artery. This second episode
was deemed type 3 Kounis syndrome.

Learning objectives: This is a rare example of different types of Kounis syndrome resulting from repeated expo-
sures to an allergic source, an example that deepens our understanding of Kounis syndrome. This patient's expe-
rience illustrates the need for careful evaluation of the indications for revascularization of nonculprit lesions in
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patients with a history of Kounis syndrome.
© 2022 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved. All rights reserved.

Introduction

Kounis syndrome (KS) is an acute myocardial infarction that is trig-
gered by an allergic reaction. It is classified into 3 variants: spasm of a
normal vessel (type 1), rupture of an existing plaque (type 2), and
stent thrombosis (type 3) [1]. A transient disease, KS has a relatively
good prognosis if allergen exposure can be avoided [2]. We encountered
a patient with two different types of KS caused by two episodes of bee
sting anaphylaxis over a short period of time frame.

Case report
A 69-year-old man with a longstanding history of hypertension was
treated for allergic symptoms following a bee sting, including facial and

neck swelling and redness. The next day, he had new-onset exertional an-
gina. He underwent electrocardiography (ECG) and echocardiography
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and was diagnosed with a non-ST-segment elevation myocardial infarc-
tion (NSTEMI) (Fig. 1A, B). Emergent coronary angiography (CAG)
showed near-occlusion in the proximal right coronary artery (RCA) and
moderate stenosis in the proximal left anterior descending artery (LAD)
(Fig. 1C). We performed emergent percutaneous coronary intervention
(PCI) and inserted a drug-eluting stent (DES) measuring 3.5 x 23 mm
(Xience Skypoint; Abbott Vascular, Santa Clara, CA, USA) into the RCA
(Fig. 1D). He was discharged on the following daily medications: 100
mg aspirin, 3.75 mg prasugrel, 10 mg vonoprazan fumarate, 10 mg rosu-
vastatin, 5 mg enalapril, and 2.5 mg bisoprolol fumarate.

Four weeks later, we performed elective treatment of the proximal
LAD lesion because of the low fractional flow reserve value (0.75) of
the artery. We deployed a 2.5 x 33 mm DES (Ultimaster Tansei; Terumo
Corporation, Tokyo, Japan) under optical frequency domain imaging
(OFDI) guidance (Lunawave; Terumo Corporation) (Fig. 2).

After this second procedure, the patient was asymptomatic for 2
weeks. He was then emergently transferred to a primary care clinic be-
cause of anaphylactic shock due to another bee sting. While he was
being treated for anaphylaxis, he experienced sudden chest pain. His
ECG showed ST-segment elevation in the anterior lead (Fig. 3A), and
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Electrocardiography (ECG), echocardiography, coronary angiography (CAG) during the first episode. (A) ECG on admission shows slight ST depression in the inferior leads
(blue arrowheads). (B) Parasternal short-axis view of the left ventricle on echocardiography shows hypokinesis in the inferior wall (yellow arrowheads). (C) Initial CAG
shows near-occlusion in the proximal right coronary artery (RCA) and moderate stenosis in the proximal left anterior descending artery. (D) Final CAG shows recanalization
of the culprit lesion with a drug-eluting stent in place (white dotted curve); the moderate stenosis is assessed using a fractional flow reserve wire (green arrowheads).

echocardiography showed hypokinesis in the anteroseptal wall of the
left ventricle. He was diagnosed with an ST-segment elevation myocar-
dial infarction (STEMI) and was transferred to our hospital. Emergent
CAG revealed occlusion of the DES deployed 2 weeks prior in the prox-
imal LAD. The DES in the proximal RCA, deployed 6 weeks prior, was
patent (Fig. 3B). During emergent PCI, intravascular ultrasonography
showed thrombi within the LAD stent (Fig. 3C). Flow of the LAD was re-
covered using repetitive balloon dilation within the stent (Fig. 3D).
Since some thrombi remained within the stent, based on CAG and intra-
vascular ultrasonography, intraaortic balloon pumping (IABP) was im-
plemented after the procedure. Our patient was transferred to the
intensive care unit, where he was treated with heparin. The next day,
the IABP was removed after we confirmed persistent coronary flow
using CAG.

At the time of his second admission, our patient's platelet count was
209 x 10%/L, and the blood eosinophil percentage was 1.2%; these values
did not change significantly over the course of his hospitalization. His
blood immunoglobulin E level was within normal limits, but sensitivity
to bees on radioallergosorbent testing was positive. After the emergent
procedure, his peak creatinine kinase and creatine kinase MB levels
were 1777 U/L and 136 U/L, respectively.

To prevent another allergic reaction, we added histamine type-1 and
type-2 receptor antagonists to his regimen. The patient's clinical course
was uneventful afterward. On day 13, we performed an acetylcholine
spasm provocation test to rule out coronary spasm and determine
whether vasodilator therapy was indicated. Repeat CAG showed pa-
tency of both stents, and the provocation test was negative. The patient
was discharged on day 14 after completing cardiac rehabilitation.

Fig. 2.

Elective percutaneous coronary intervention for the proximal left anterior descending lesion, 4 weeks after the first event. (A) Initial coronary angiography (CAG) for the left
coronary artery. (B) After predilation, a drug-eluting stent is deployed in the proximal left anterior descending artery (LAD). (C) Final CAG shows that the LAD lesion has good
coronary flow. Stents are shown with white dotted curves. (D) Final optical frequency domain imaging shows adequate stent expansion.
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A

Emergent percutaneous coronary intervention for left anterior descending stent thrombosis, 6 weeks after the first event. (A) Electrocardiography on admission for the second
event shows ST elevation in the anterior leads (blue arrowheads). (B) Initial coronary angiography (CAG) shows occlusion of the left anterior descending artery (LAD) stent
(pink arrowheads) and a patent right coronary artery (RCA) stent. (C) Intravascular ultrasonography (white arrow) shows thrombus occlusion of the LAD stent. (D) Final
CAG shows recanalization of the LAD stent after plain old balloon angioplasty (POBA). Stents are shown with white dotted curves.

Post POBA

By the time of his discharge, the season for bees in the area had
passed; he had no complaints at his 3-month follow-up visit.

Discussion

We encountered a patient who had two types of allergic acute coro-
nary syndrome caused by two episodes of bee sting anaphylaxis. The
first event happened in the native RCA and was a type 2 KS. The second
event was a subacute stent thrombosis in the LAD, representing type 3
KS.

This patient taught us several lessons. First, it is sometimes impossi-
ble to avoid repeat exposure to an allergen, even though a second expo-
sure can be fatal for patients with KS. We also learned to be more
cautious when considering PCI for a nonculprit lesion in a patient with
KS.

There is ongoing discussion on whether nonculprit lesions should be
treated with PCI in patients with acute coronary syndrome [3], and how
this decision should be made [4]. In our patient, we made the decision to
perform PCI for moderate stenosis in the nonculprit LAD based on the
fractional flow reserve value. However, we should have confirmed
that our patient would be able to avoid any potential exposure to his al-
lergen before performing an additional revascularization procedure.

Early stent thrombosis, defined as stent thrombosis within 30 days
after stent implantation, is related to procedural variables—including
major-edge dissections and stent underexpansion [5]—and postproce-
dural factors, such as cessation of dual antiplatelet therapy [6]. In our pa-
tient, we used OFDI to guide the elective procedure. We selected the
stent size based on the OFDI findings, and there were no major-edge
dissections. Our patient continued all his medications, including dual
antiplatelet therapy, without interruption. However, the lesion in the
LAD was diffuse and long, with severe calcification in the proximal
part; this may indicate a higher risk of early stent thrombosis [7]. In ad-
dition, the patient was in a state of shock after the second bee sting; this
may have caused stagnation of coronary flow and led to stent
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thrombosis. Although our patient's acetylcholine spasm provocation
test was negative, we could not completely rule out coronary spasm
due to allergic reaction. We speculate that the early stent thrombosis
in our patient was caused by a combination of the factors listed above.

Our patient experienced occlusion of the LAD stent only, not the RCA
stent. At the time of his second coronary event, it had been 6 weeks
since the RCA stent was implanted but only 2 weeks since the LAD
stent. In the current DES era, a shortened duration (1 month) of dual an-
tiplatelet therapy is considered acceptable [8]. Although it was only 6
weeks old, the RCA stent had some endothelial coverage that may
have allowed it to avoid occlusion.

Our patient's acetylcholine spasm provocation test was negative, but
itis not clear what this test means in patients with KS [9]. The histamine
released during the allergic reaction is believed to induce acute coronary
syndrome [10], but we considered it unethical to perform a histamine
provocation test in this patient.

Conclusion

We encountered a patient who had different types of KS over a short
period of time caused by two episodes of bee sting anaphylaxis. This pa-
tient's case provides new insights into how revascularization should be
performed in a patient with a history of KS.
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