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Abstract:

A 19-year-old-man was admitted to our hospital with intermittent chest pain. The day before admission, he
had been diagnosed with enteritis and prescribed clarithromycin. He had experienced severe chest pain three
times after taking clarithromycin; thus, acute coronary syndrome (ACS) was suspected. Emergent coronary
angiography showed normal coronary arteries; however, the result of a subsequent acetylcholine provocation
test was positive. We diagnosed him to have ACS caused by coronary vasospasms and suspected
clarithromycin-induced Kounis syndrome. Although more common in older patients, Kounis syndrome must
be suspected and a thorough medication history should be taken whenever a patient complains of chest pain.
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Introduction

Vasospastic angina (VSA) usually develops after middle
age (1-3), however, it is extremely rare in adolescents (4, 5).
Kounis syndrome is commonly known as an allergic angina
or an allergic myocardial infarction caused by coronary va-
sospasms (6), which may also occur in adolescence (7). It is
often caused by antibiotics, including clarithromycin (7, 8).
Recently, several studies have reported an increased risk of
cardiovascular mortality in patients taking clarithromy-
cin (9-11). Based on these reports, the U. S. Food and Drug
Administration has called attention to the risks involved
when prescribing clarithromycin to patients with heart dis-
ease (12).

In this case report, we present the case of a 19-year-old
male patient suspected to have Kounis syndrome caused by
clarithromycin in the development of acute coronary syn-
drome (ACS).

Case Report

A 19-year-old-man was admitted to our hospital with in-
termittent chest pain. He was previously healthy with no

coronary risk factors for hyperlipidemia, diabetes mellitus,
Kawasaki disease, family history of heart disease, or smok-
ing and passive smoking history. On the day before admis-
sion, he had consulted a nearby hospital for fever and diar-
rhea. He was diagnosed with enteritis, and as a result, he
was prescribed oral clarithromycin. At 4 AM, approximately
6 hours after taking clarithromycin, he felt severe chest
pains that he had previously not experienced before. How-
ever, the symptoms disappeared spontaneously within 1
hour. He took clarithromycin again after breakfast, and simi-
lar chest pains recurred at 12:00 PM and continued for 1
hour. Once again, the patient took clarithromycin after din-
ner, and several hours later, he experienced chest pains;
therefore, he visited the nearby hospital again. ACS was sus-
pected, so he was transferred to our hospital. The chest pain
had already disappeared when he arrived at our hospital. On
physical examination, his level of consciousness was nor-
mal, blood pressure was 138/81 mmHg, pulse was 64 beats
per minute, temperature was 37.6C, and oxygen saturation
was 100%. He had no cardiac murmur or wheezing on aus-
cultation. No eruptions, decrease in blood pressure or asth-
matic bronchial reaction were observed. There were no ab-
normal findings in all other parameters of the physical ex-
amination. An electrocardiogram revealed terminal T wave
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Figure 1. An electrocardiogram. Terminal T wave inversion

in V1 to V4 was found on admission (A). However, on the fol-
lowing day, negative T waves without a prolonged QT interval
(QTc 410 ms) had developed in the inferior leads (B). The ab-
normal findings gradually improved before discharge (on day
7) (C), and only negative T wave in III lead remained at the
time of admission for the second acetylcholine provocation test

D).

inversion in V1 to V4 (Fig. 1A). Laboratory tests showed
elevated troponin I (10.93 ng/mL), creatine kinase (CK; 802
U/L) and CK-MB (54.8 ng/mL) levels; however, WBC was
within normal limits (8,140/uL). We suspected ACS; how-
ever, emergent coronary angiography showed normal coro-
nary arteries (Fig. 2A). Subsequently, we performed an ace-
tylcholine provocation test, wherein the administration of 50
pg acetylcholine into the right coronary artery induced chest
pains similar to those that he had previously experienced.
On an electrocardiogram, transient ST segment depression
and negative T wave appeared in the inferior wall leads
(Fig. 3). In addition, coronary vasospasms, which resulted in
99% stenosis in the ostium of the posterior descending ar-
tery, were observed during the test (Fig. 2B). Left ventricu-
lography showed akinesis in the narrow area of the inferior
wall (Fig. 4), and the patient was subsequently diagnosed

with vasospastic angina. Combination therapy with nitric
acid and calcium-channel blocker was commenced, and
clarithromycin was stopped. An electrocardiogram conducted
the following day revealed negative T waves without any
QT interval prolongation in the inferior leads. These electro-
cardiographic abnormal findings gradually improved before
discharge (Fig. 1C), however, the improvement in inferior
wall motion on echocardiogram was limited. The CK levels
were the highest on admission, which was 18 hours after
first attack, and they decreased thereafter, normalizing 1.5
days later. The chest symptoms did not recur during hospi-
talization, and he was discharged 9 days later without any
complications. He had never experienced any chest pain pre-
viously; however, severe chest pain due to coronary vaso-
spasm occurred three times after he took clarithromycin. An
association between taking clarithromycin and coronary va-
sospasms was suspected. The value of non-specific IgE on
day 2 was very high (375 IU/mL, N: <87). Consequently,
we performed a drug-induced lymphocyte stimulation test
(DLST) for clarithromycin, and the results were strongly
positive (stimulation index 449%; >180 was judged posi-
tive). As a result, we thought that the coronary spasm may
have been induced by an allergic reaction to clarithromycin.

After 3 months, coronary angiography with an acetyl-
choline provocation test was performed again. At this admis-
sion, the electrocardiographic findings were improved and
only a negative T wave in the III lead remained (Fig. 1D),
and the wall motion in the inferior wall improved to hypoki-
nesis on an echocardiogram. He was admitted 2 days before
the examination, and taking calcium-channel blockers and
nitrate were discontinued more than 48 hours before the
acetylcholine provocation test. This time, the administration
of 50 ug acetylcholine did not induce significant vasospasms
(Fig. 5), there were no chest pains, and electrocardiogram
changes were also not observed. Therefore, the acetylcholine
provocation test was judged to be negative. Accordingly, the
patient was banned from taking clarithromycin and contin-
ued taking prophylactic calcium-channel blockers. Thereaf-
ter, the recurrent chest pain never occurred.

Discussion

VSA is predominantly observed in patients over 40 years
of age. The pathophysiology is thought to be vascular
smooth muscle hyper-reactivity and endothelial dysfunc-
tion (1-3). Therefore, the incidence of VSA in young pa-
tients, especially in adolescents, is very rare (4, 5). We en-
countered a rare case of a 19-year-old patient with VSA. He
had never been aware of chest pain prior to this episode.
However, severe chest pain occurred repeatedly several
hours after he took clarithromycin, which caused ACS. We
suspected the chest pain “storm” was related to clarithromy-
cin. Clarithromycin is an antibiotic that is frequently pre-
scribed in clinical practice in Japan. However, recently, the
U. S. Food and Drug Administration warned about a poten-
tial increased risk of heart problems with clarithromycin
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Figure 2. Coronary angiograms before and after the administration of acetylcholine on emergency
admission. Although there was no significant stenosis in the control (A), the administration of 50 ug
acetylcholine triggered coronary vasospasms, inducing 99% stenosis in the ostium of the posterior
descending artery (white arrow), with chest pains (B).
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Figure 3. The electrocardiograms before (A) and during (B)
the administration of acetylcholine. ST segment depression and
negative T wave appeared in the inferior wall leads.

use (12). The report advised prescribers to consider using
other antibiotics in patients with heart disease. The CLARI-
COR trial, a prospective, randomized, multicenter trial,
showed that short-term clarithromycin prescribed for patients
with stable coronary disease caused significantly higher car-
diovascular mortality during a 3-year follow-up period (9).
A long term follow-up of the CLARICOR trial also showed

that clarithromycin increased cardiovascular mortality by
over 10 years in patients with coronary heart disease who
were not on statins (10). Similarly, in a large population-
based cohort study including 326,781 patients, clarithromy-
cin increased the risk of myocardial infarction within 14
days after start of treatment compared to amoxicillin (11).
The exact mechanism of how clarithromycin induces more
adverse cardiovascular events remains unclear. A prolonged
QT interval, caused by the potassium channel blocking ef-
fect of clarithromycin, was considered to be a possible
cause (13). Kounis syndrome induced by clarithromycin
might be a reason for the incidence of myocardial infarc-
tions and increase in cardiovascular mortality.

Angina and myocardial infarctions caused by allergic
coronary vasospasms were first reported in 1991, and it is
known as Kounis syndrome. Hypersensitive coronary disor-
ders induced by various conditions, drugs, foods, and envi-
ronmental exposures are suspected to cause Kounis syn-
drome (6-8). Of the drugs that often cause this syndrome,
antibiotics were the most common triggers (7). In the Pub-
Med database, our search uncovered 1 case report of 36-
year-old patient with Kounis syndrome caused by clarithro-
mycin (14). There are no standard criteria to diagnose
Kounis syndrome, so it is based on clinical symptoms, labo-
ratory, electrocardiograms, echocardiograms, or angiographic
evidence. The main cause of Kounis syndrome is thought to
be a type I allergic reaction (7). DLST is a method to deter-
mine whether the patient has a hypersensitivity reaction of
T-cell. Because there are such T-cell responses in all types
of allergic reactions, DLST has been found to be frequently
positive not only in delayed hypersensitivity reactions but
also in anaphylaxis (>50%) (15). We think that the high
value of IgE and positive result of DLST for clarithromycin
in our patient might suggest that he had some kind of al-
lergy to clarithromycin, which thereby triggered coronary
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Figure 4. Left ventriculography on emergency admission. Akinesis in the narrow area of the infe-

rior wall (white arrows) was noted (A: diastolic phase, B: systolic phase).

Figure 5. Coronary angiograms before (A) and after (B) the administration of acetylcholine after 3
months. Significant vasospasms and chest pain were not induced by acetylcholine. The stenotic lesion

in the proximal right coronary artery was thought to be a catheter-induced spasm.

spasms, resulting in ACS.

Takotsubo cardiomyopathy may be considered to be an
important differential diagnosis in such cases (16). However,
it is often triggered by emotional stress (17), and there was
no episode of stress in our patient. Furthermore, the charac-
teristic findings of takotsubo cardiomyopathy, such as apical
ballooning of left ventricular motion and QT interval prolon-
gation with giant negative T waves on electrocardiogram,
were not observed (18). Myocarditis caused by bacteria or
virus which were related to enteritis is another possibility
when making a differential diagnosis. However, in the typi-
cal case of myocarditis, the systolic dysfunction is generally
diffuse (19). We believe that segmental left ventricular wall
akinesis and rapid normalization of cardiac enzymes after
admission were more consistent with ACS caused by coro-
nary vasospasms than takotsubo cardiomyopathy and myo-
carditis. Moreover, there might be a possibility that enteritis
had caused coronary vasospasm. However, there was no

such case report, as far as we could search. Because severe
chest pain occurred repeatedly every time he took clarithro-
mycin, we believed that clarithromycin-induced Kounis syn-
drome was the most likely cause of this episode. Continu-
ation of taking calcium-channel blockers may not be essen-
tial. However, in consideration of the possibility of Kounis
syndrome recurrence by some other allergen, we continued
calcium-channel blockers with his own request.

Conclusions

We herein described the case of a 19-year-old male pa-
tient diagnosed with ACS caused by coronary vasospasms,
where clarithromycin was suspected to be a contributing fac-
tor. We propose that even in case of an adolescent complain-
ing of chest pain, it is necessary to consider Kounis syn-
drome and to take a detailed medication history. Moreover,
when prescribing clarithromycin to patients with cardiovas-
cular diseases, it is important to explain that if any chest
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discomfort occurs, they should visit the hospital immedi-
ately.
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