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Abstract: Kounis syndrome is a rare type of acute coronary syndrome caused by coronary
spasm with or without atherosclerotic plaque erosion or rupture due to inflammatory factors
released by allergic reactions. Due to a lack of awareness, Kounis syndrome is often under-
diagnosed. Here, we for the first time report a case of Kounis syndrome induced by
anisodamine. A 48-year-old woman presented with upper abdominal pain and vomiting
after eating. She was diagnosed with gastrointestinal spasm and intramuscularly injected
with 10 mg anisodamine. The patient subsequently developed chest pain and hypotension
with erythematous rash. A systemic allergic reaction was diagnosed. Saline solution, pro-
methazine and dexamethasone were administered immediately. A 12-lead electrocardiogram
indicated ST-segment elevation in II, III and aVF leads. Emergent coronary angiography was
recommended. According to a preoperative electrocardiogram, the ST-segment elevation in
the II, III and aVF leads had disappeared. Coronary angiograph revealed no significant
coronary stenosis. The patient was diagnosed with Kounis syndrome induced by anisoda-
mine, showing acute ST-segment elevation myocardial infarction due to allergic coronary
vasospasm. During the 9-month follow-up, the patient did not receive further anisodamine
injections and remained free of chest pain. In conclusion, it is essential for clinicians to be
aware of Kounis syndrome because of the wide range of triggers and its potentially fatal
evolution if not identified in time.
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Introduction

Kounis syndrome is defined as a hypersensitivity coronary disorder caused by the
activation of mast cells." It is a rare condition, and its reported incidence in emergency
departments is 0.0194% of all admissions and 3.4% of allergy patient admissions.>>
The diagnosis of Kounis syndrome is mainly based on clinical manifestations. Due to
a lack of awareness, Kounis syndrome is thought to be frequently missed or under-
diagnosed. It is critical to identify Kounis syndrome because the treatment of Kounis
syndrome is different from that of classic acute coronary syndrome.

Triggers of Kounis syndrome are increasingly being reported. Antibiotics
(27.4%) and insect bites (23.4%) are the most common triggers.* Here, we report
a case of Kounis syndrome induced by anisodamine showing ST-segment elevation
myocardial infarction accompanied by erythematous pruritic rash.

Case Report
A 48-year-old woman presented to the emergency department of our hospital with
upper abdominal pain and vomiting after eating. She denied a history of diabetes,
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hypertension and coronary heart disease. The patient’s vital
signs were as follows: blood pressure of 118/70 mm Hg,
a regular pulse of 77 beats per minute, and a respiratory rate
of 20 breaths per minute. Her facial expression indicated
pain. The upper abdomen was tender, and there was no
rebound pain. The patient was diagnosed with gastrointest-
inal spasm and intramuscularly injected with 10 mg anisoda-
mine. The patient’s abdominal pain was gradually relieved.

However, the patient developed chest pain with sweat-
ing 10 minutes after injection of anisodamine. The vital
signs were as follows: blood pressure of 82/50 mm Hg,
a regular pulse of 56 beats per minute, and a respiratory
rate of 24 breaths per minute. The patient developed
erythematous pruritic rash throughout the chest, abdomen
and limbs (Figure 1). A systemic allergic reaction was
diagnosed. Saline solution, promethazine (25 mg) and
dexamethasone (10 mg) were administered immediately.
A 12-lead electrocardiogram (ECG) was performed, and
the results demonstrated ST-segment elevation in the II, 111
and aVF leads (0.5-0.7 mV) with ST-segment depression
in I and aVL leads (0.2-0.4 mV) (Figure 2A). Suspected
acute inferior wall myocardial infarction due to occlusion
of the right coronary artery was also considered. The
patient was treated with 300 mg aspirin and 180 mg tica-
grelor for emergent coronary angiography. A preoperative
ECG (49 minutes after the first ECG) demonstrated that
the ST-segment elevation in the II, III and aVF leads had
disappeared (Figure 2B). Coronary angiography showed
no significant abnormalities (Figure 3). The immunoglo-
bulin E level was 365 IU/mL (0-100). The peak troponin
I level was 0.247 ng/mL (normal range<0.03, approxi-
mately 9 hours after chest pain). Echocardiography, chest
X-ray and abdominal X-ray showed no obvious abnorm-
ality. The patient was diagnosed with Kounis syndrome
induced by anisodamine, showing acute ST-segment ele-
vation myocardial infarction due to allergic coronary
vasospasm.

The patient was discharged without complications and
advised to avoid the use of anisodamine. During the
9-month follow-up, the patient avoided anisodamine injec-
tion and remained free of chest pain.

Discussion

The patient in our case developed chest pain with erythe-
matous rash after anisodamine injection. Based on 12-lead
ECG, coronary angiography, immunoglobulin E and tro-
ponin I levels, the patient was diagnosed with Kounis
syndrome induced by anisodamine. To the best of our

Figure | Erythematous rash over the left lower limb.

knowledge, this is the first report of anisodamine as
a trigger of Kounis syndrome.

Kounis syndrome is a rare type of acute coronary syn-
drome caused by coronary spasm with or without athero-
sclerotic plaque erosion or rupture due to inflammatory
factors released by allergic reactions.'*> The exact mechan-
ism is still unclear and may be related to the release of
inflammatory factors after the direct activation of mast cells
mediated by immunoglobulin E.%7 The current inflammatory
factors believed to be involved include histamine, leuko-
trienes, prostaglandins, neutral protease, tryptase, arachido-
nic acid products, thrombin and platelet-activating factors.°
Certain foods, drugs (non-steroidal anti-inflammatory drugs,
dermatological drugs, and contrast media), latex, environ-
mental exposure, and coronary stents may cause Kounis
syndrome.® Anisodamine is a natural derivative of atropine;
similar to atropine, anisodamine is a non-specific cholinergic
antagonist and exhibits the usual spectrum of pharmacologi-
cal effects of this drug class (including inhibition of respira-
tory secretion, gastrointestinal motility, gastrointestinal and
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Figure 2 Twelve-lead electrocardiogram results. (A) The first electrocardiogram indicating ST-segment elevation in the Il, lll and aVF leads (0.5-0.7 mV) with ST-segment
depression in the | and aVL leads (0.2-0.4 mV). (B) The preoperative electrocardiogram (49 minutes after the first electrocardiogram) indicating ST-segment elevation in the

II, 1l and aVF leads disappeared.

Figure 3 Coronary angiogram revealing no significant stenosis. (A) Left coronary artery. (B) Right coronary artery.

sweat secretion, saliva secretion, and bladder contraction,
among others). Anisodamine is often used for the treatment
of gastrointestinal colic, gastric ulcer, septic shock, pulmon-
ary insufficiency, organophosphorus poisoning and
eclampsia.” In 2018, Castellano-Martinez et al'® first
reported that intravenous atropine might be a trigger of
Kounis syndrome in a child, but the authors thought that
diagnosis of Kounis syndrome caused by atropine was uncer-
tain. Since then, there has been no report of atropine- or
anisodamine-induced Kounis syndrome. Although Kounis
syndrome can occur at any age, more than half of the affected
patients are 40—70 years old.” The patient in our case was 48
years old, belonging to the most commonly affected age
group.

The clinical characteristics of Kounis syndrome are
acute myocardial ischemia (such as chest pain, palpitations,
and dyspnea) and allergic reaction (such as erythematous

rash, hives, and wheezing).!" The diagnosis of Kounis

syndrome is mainly based on clinical manifestations.
Laboratory tests (eosinophils, immunoglobulin E, and myo-
cardial injury markers), ECG, echocardiography and cor-
onary angiography support the diagnosis of this disease.”
A careful review of the patient’s clinical history, including
drug and allergy history, is always essential for diagnosis.
The utility of elevated immunoglobulin E levels in the
diagnosis of Kounis syndrome is unclear, and normal
immunoglobulin E levels cannot exclude the possibility of
diagnosis.'” The increase in myocardial injury markers seen
in this disease indicates that allergic reactions cause the
myocardial injury. ECG usually indicates ST-T changes.
Echocardiography may indicate abnormal local wall motion
in the distribution of the affected coronary artery. Coronary
angiography may show coronary vasospasm or stenosis.
Kounis syndrome can be divided into three types
according to coronary angiography results.""'* For type
I (72.6% of patients), coronary angiography shows no
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significant stenosis, and inflammatory factors lead to cor-
onary artery spasm causing acute myocardial ischemia.
For type II (22.3% of patients), patients have a history of
coronary artery stenosis. Inflammatory factors cause cor-
onary artery spasm together with atherosclerotic plaque
erosion or rupture, leading to coronary artery occlusion.
For type III (5.1% of patients), inflammatory factors cause
stent thrombosis after coronary stenting, and aspiration of
the thrombus is also recommended. The disease presented
in this case was type I Kounis syndrome because the
patient did not have coronary stenosis.

The treatment of Kounis syndrome is still challenging
and lacks consensus. Most effective treatments are based on
case reports.'* The main goals are myocardial revascular-
ization and the treatment of anaphylaxis. Corticosteroids
and H1 and H2 antihistamines are commonly used to
decrease the allergic reaction.'> Patients with anaphylactic
shock need appropriate fluid resuscitation. Vasodilators
such as calcium channel blockers and nitrates can resolve
the allergic vasospasms. In patients with types II and III
Kounis syndrome, therapeutic management should also be
based on the latest acute coronary syndrome guidelines.'®

Conclusion

In conclusion, anisodamine may be rarely associated with
several cardiac adverse effects, including Kounis syn-
drome, as in our case. Kounis syndrome is a challenging
and underdiagnosed disease that should be suspected in
patients with angina-equivalent symptoms and systemic
anaphylaxis. Keeping in mind and clinical suspicion of
Kounis syndrome is beneficial for early diagnosis and
appropriate treatment, which may affect the prognosis.
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