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Abstract

Background: Kounis syndrome (KS) is the concurrence of acute coronary syndrome associated with mast-cell and
platelet activation in the setting of hypersensitivity and allergic or anaphylactic insults. Many drugs and
environmental exposures had been reported as inducers, but various inducers and the mechanism of KS remained
unknown till now. The widely used traditional Chinese medicine (TCM) as a potential sensitizer were scarcely
reported to induce allergic vasospasm due to the ignorance of the linkage between traditional medicine allergy
and vasospasm.

Case presentation: We described 5 rare cases of KS including unreported triggers of TCM and abortion, reported
the treatment strategy and 1~4 years’ follow-up results, and tried to probe into the etiology of KS. Case 1 and case
2 for the first time reported acute ST-segment elevation myocardial infarction (STEMI) caused by Chinese herbs
related allergic coronary vasospasm. Case 3 reported recurrent angina following allergen contact and wheezing,
indicating the internal linkage of coronary vasospasm and allergic asthma. Case 4 described a childbearing-age
woman suffered refractory ischemic chest pain due to coronary vasospasm in a special period of post-abortion, the
attacks suddenly disappeared when her menopause recovered. Case 5 described an isolated episode of allergic
coronary vasospasm under exposure of smoking and stress, which was successfully prevented by avoiding the
exposures.

Conclusion: Kounis syndrome is not rare but rarely recognized and under-diagnosed. It is necessary to recognize
KS and various inducers, especially for the patients suffering refractory vasospastic cardiac attacks concentrating in
special periods. Blood test of eosinophil might contribute to diagnose KS and anti-allergic agents might be helpful
for controlling KS attacks.
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Background
KS was initially defined as the acute coronary syndrome
(angina and myocardial infarction) associated with aller-
gic reaction in 1991 [1]. After that, over 300 cases of KS
had been described, researchers emphasizing the exist-
ence and association of this syndrome with coronary in-
flammation and vasospasm. In 2016, Dr. Kounis revised
the definition of KS as the concurrence of acute

coronary syndrome associated with mast-cell and plate-
let activation in the setting of hypersensitivity and aller-
gic or anaphylactic insults [2]. Till now, diagnosis of KS
is based on clinical manifestations. Many cases may be
missed or underdiagnosed due to the unawareness of
physicians, determining the prevalence or true incidence
of KS is difficult with ore current state of knowledge.
Helbling et al. reported an incidence of 7.9-9.6 per
100,000 inhabitants of anaphylaxis with circulatory
symptoms per year, and the case-fatality rate was
0.0001% [3], the incidence of KS in the emergency
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department among all admissions and allergy patients
was 19.4 per 100,000 and 3.4%, respectively [1]. Recent
reports have shown that KS has been observed in every
race, age group (from 9 to 90-year-old) and geographic
location, the most common affected age is 40-70 years
old (68%). Risk factors of KS include history of previous
allergy, hypertension, smoking, diabetes and hyperlipid-
emia. The number of causes that have been implicated
to induce KS is increasing rapidly; of the various identi-
fied triggers, the most common triggers were antibiotics
(27.4%) and insects’ bites (23.4%) [4], yet more triggers
are still beyond detection.
KS is recognized to be “not rare but underdiagnosed”,

new triggers are continuously being reported, while
unrecognized triggers or circumstances that might in-
duce KS are believed to be identified. We recognized 5
cases of KS induced by different allergens or circum-
stance, especially TCM. TCM is believed to have few
side effects by a large amount of people in China.
However, Chinese materia medica (CMM) derived from
serious plants, animal components and other sources
might contain bioactivators and cause anaphylaxis. Here
we report three common CMM: Ma-Huang (plant of
ephedra), Di-Long (dried earthworm) and injection
cervus and cucumis polypeptide (CCP, the combined
extracts from deer horn and sweet melon seeds), which
could induce KS.

Methods
From March, 2011 to January, 2018, we recognized 8
cases of highly suspected KS in the admitted patients of
cardiology department of China-Japan Friendship Hos-
pital and collected the data during hospitalization. After
discharge, for the first year, the patients were followed
up by one cardiologist (the first author of this report) in
the cardiology clinic every month, their symptoms,
physical examination and ECG were collected. After the
first year, the patients were followed every 3 months
till January, 2018. Besides these follow-up time, pa-
tients could inform the cardiologist of the onset of is-
chemic chest pain by cell phone. 3 of the 8 patients
were lost of follow-up after one year while 5 patients
were intact followed up.

Case presentation
Case 1
A 56 year-old male without known cardiac risk factors
presented to the emergency room complaining of retro-
sternal chest pain radiating to his back with excessive
sweating, vertigo and mild dyspnea for about 30
minutes. Physical examination revealed scattered wheez-
ing and a little shortness of breath. The first electrocar-
diogram (ECG) (18:18) demonstrated ST segment
elevation of 2 mm in leads I, aVL, and ST depression in
leads II, III and aVF (Fig. 1). The second ECG at 18:32
indicated that all ST segments recovered to baseline.
2 hours later, the chest pain relapsed, ECG showed
ST segment elevation of 3-4mm in leads II, III, aVF,
V3R~V5R (Fig. 2). Emergency coronary angiography
revealed 50% stenosis in the middle segment of left
anterior descending(LAD), 50% stenosis in the prox-
imal segment of LCX, 90% stenosis in the middle and
subocclusion in the distal segment of right coronary
artery (RCA) all the stenosis disappeared after 200μg
intracoronary nitroglycerin (Fig. 3). He was diagnosed
as coronary vasospasm and given oral isosorbidemo-
nonitrate and diltiazem as well as atrovastatin and
double anti-platelet therapy (DAPT), chest pain
seemed to be controlled. 11 days later, severe subster-
nal chest pain attacked again at 2:40 during sleep,
ECG showed ST segment elevation of 4mm in leads
V1~V4 and ST depression of 3mm in leads V5 and
V6 (Fig. 4). The frequent onset of chest pain was not
controlled by doubled anti-vasospasm drugs during
hospitalization.
The frequent onset of ischemic chest pain pushed

us to probe into the inducer of coronary vasospasm,
and detailed medical history enquiry provided new in-
formation pointing to anaphylaxis: the patient had ex-
perienced bronchial asthma for 6 months. Seven days
before the first attack of cardiac event, he was given
Chinese traditional decoction called “Ma-Xing shi gan
tang”, which was boiled with Ephedra (Ma-Huang),
earthworm (Di-Long) and other herbs. He suffered skin
allergy with flushing, itching, erythematous rashes and
urticaria on the exact day taking the decoction and
experienced several episodes of mild chest pain.
Therefore, discontinuation of the traditional herbs

Fig. 1 The first ECG demonstrated ST segment elevation of 2 mm in leads I, aVL, and ST depression in leads II, III and aVF
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therapy (which was the suspicious sensitizer of coron-
ary vasospasm) accompanied by oral loratadine were
performed to cure anaphylaxis, this treatment strategy
seemed to be effective because the onset of chest pain
turned rare and mild in the following 1 month, and
the patient kept symptomless for the next 2 months.
However, he then attempted to resume the herbs and
suffered the 3rd cardiac event, presenting extremely
strong chest pain, tall and peaked T waves in leads
V3~V6 in ECG (Fig. 5) and obvious elevation of
blood eosinophil of 23.4%. This time he completely
discarded the herbs and complied to anti-vasospasm
therapy for 6 months, he felt no more attacks and
discontinued the anti-vasospasm drugs. During the 3
years’ follow-up, he kept free of ischemic chest pain
without any anti-vasospasm drugs, although wheezing
still relapsed intermittently.

Case 2
A 57 year-old male suffered anaphylactic shock and loss
of consciousness when Given Intravenous administration
of cervus and cucumis polypeptide for treatment of low
back pain in a local hospital. His vital signs recovered in
30 minutes after successful salvage, but then he devel-
oped tightening central chest pain and dyspnea, the
ECG showed ST segment elevation of 0.5 mm in leads
II, III and avF (Fig. 6). He was suspected acute myocar-
dial infarction and sent to our hospital. He had no car-
diac risk factors and history of cardiovascular disease
(CVD). On admission, his symptom had partly relieved,
ECG showed ST segment recovered and Q wave in leads
III (Fig. 7). Emergency coronary angiography (5 hours
after the event) showed 50% stenosis in the proximal
and middle segments of LAD, 25–50% stenosis in the
middle segment of LCX and 25–50% stenosis in the
middle segment of Without evidence of thrombosis or
trace of dissolved thrombosis in the coronary arteries.
Chest pain did not relapse during hospitalization, T
waves inversion persisted in leads II, III and Q wave in
leads III in subsequent ECGs (Fig. 8). His troponin I was
2.27ng/mL on the 5th hour of onset and reached to the
peak of 3.0 ng/mL on the 18th hour, and blood eosino-
phil was 15.5% on arrival. Echocardiography showed re-
gional wall motion abnormality in the inferior left
ventricular wall. The patient was diagnosed as acute ST-
segment elevation myocardial infarction due to allergic
coronary vasospasm, the allergen was recognized as in-
jection cervus and cucumis polypeptide. He had neither
injected cervus and cucumis polypeptide nor suffer any
attack of chest pain during the 1-year follow-up.

Case 3
A 68 year-old male without known cardiac risk factors
had suffered bronchial asthma for 2 years, aggregating
for 3 months with the suspected allergen of detergent
and pesticide sprays since he moved from south China
to Beijing, accompanied by recurrent precordial squeez-
ing pain, dyspnea and excessive sweating several hours

Fig. 2 ECG at 20:30 revealed ST elevation of 3-4 mm in leads II, III, aVF, V3R~V5R with a specular changes in leads I, aVL, V4~V6

Fig. 3 Coronary angiography of: Upper left: left coronary artery
spasm; Lower left: left coronary artery relaxed after intracoronary
nitroglycerin; Upper right: right coronary artery spasm; Lower right:
right coronary artery relaxed after intracoronary nitroglycerin
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after the episodes of wheezing and spontaneously
resolved in 10~15 minutes. After admitted to the cardi-
ology unit, he complained allergy to the smell of pesti-
cide sprays and suffered chest pain for several times at
1:00~3:00 in the morning which was relieved by intra-
venous administration of nitroglycerin. ECG showed ST
segments depression of 0.2-0.3 mv in leads V1-V6 on at-
tack and resolution of ST segments when symptom was
resolved, Holter showed non-sustained ventricular
tachycardia at the time he felt dyspnea, while repeated
tests of troponin I were negative. Coronary angiography
was performed on the third day after admission, reveal-
ing a 90% stenosis in the proximal segment of LAD, a
75% stenosis in the middle segment of LAD and a 50%
stenosis in the proximal segment of LCX respectively,
and all stenosis disappeared after 200ug intracoronary
administration of nitroglycerin. The patient was diag-
nosed as coronary vasospasm and was given oral isosor-
bidemononitrate and diltiazem for long-term therapy.
The attacks of chest pain developed less frequently but
still relapsed after wheezing, he could predict the mid-
night chest pain by the preceding contact of allergen
and wheezing, and experimentally taking loratadine
(which is a non-sedating anti-histamine drug that inhibit
the release of histamine from mast cells) could effect-
ively prevent or alleviate the episodes of chest pain.

Case 4
A 42 year-old female without history of atopy and car-
diovascular risks received surgical abortion under intra-
venous anesthesia of Propofol in February, 2013. At 7:00
on the 7th morning of the surgery, she suffered a sudden
severe pressure-like pain of 10 minutes in the left sub-
clavian and retrosternal area when she was lying in bed.
After that, such pain recurrently occurred in the mid-
night and early morning. She was diagnosed as angina
pectoris in the local hospital and given aspirin, clopido-
grel, atorvastatin and nitrates, but chest pain still
relapsed. After a serious attack of 15 minutes with heavy
sweating at 2:00, she was sent to our hospital. On admis-
sion, her blood pressure was 150/100 mmHg, heart rate
was 76 beat per minute, physical examination revealed
no abnormalities. ECG on admission was normal (Fig. 9),
troponin I was negative and the rate of eosinophil was
2.5%, coronary angiography revealed a plaque in the
proximal segment of LAD without stenosis and other
coronary arteries were normal. She was suspected as
coronary vasospasm and was given mononitrate, nifedi-
pine, aspirin, clopidogrel and atrovastatin. However, is-
chemic chest pain continued attacking in the morning
during hospitalization. On the 3rd morning after angiog-
raphy, she suffer a 5-minute episode, ECG showed
downsloping ST segments depression of 1~3mm in leads

Fig. 4 ECG at 3:26on the ambulance revealed ST segment elevation of 4mm in leads V1~V4 and ST depression of 3 mm in leads V5 and V6

Fig. 5 Tall and peaked T waves in leads V3~V6
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I, aVL, II, III, aVF and V2-V6 (Fig. 10), the symptom was
relieved by one dose (0.5 mg) of sublingual nitroglycerin
and ST segments recovered, whereas another two attacks
occurred 2 hours and 4 hours later, respectively, with
the same ECG presentation. After continuous 48-hour
intravenous administration of nitroglycerin, as well as
added dose of mononitrate and nifedipine before night
sleep, chest pain seemed to calm down, she kept symp-
tomless for 5 days and discharged. She occasionally suf-
fered early morning chest pain for 5-10 minutes in the
first 4 months though adhering to drugs. Interestingly,
the episodes suddenly stopped when her menopause
recovered in August, 2013, and her chest pain never re-
lapsed during the 4 years follow-up.

Case 5
A 45 year-old male developed flushing and urticaria 15
minutes after eating pineapple, then he felt precordial
squeezing pain radiating to the left shoulder, lasting for
several minutes, accompanied by palpitation and exces-
sive sweating. He is a smoker with no other cardiac risk
factors and no history of CVD, he was allergic to pine-
apple before but only manifested as slight itching and

skin rashes which spontaneously disappeared in hours.
Before this onset, he had been working day and night for
1 month with doubled tabacco smoking, though he did
not smoke after eating pineapple. The patient was sent
to the emergency room, on arriving, his symptoms had
been relieved by sublingual nitroglycerin, his blood
pressure was 120/70mmHg, pulse rate was 80 beat per
minute, and ECG revealed no abnormalities while the
symptom had relieved. 24h Holter (Figs. 11, 12 and 13)
revealed ST segment elevation for 2~3 mm in leads II,
III, aVF, V5, V6 at 13:40-13:42 (when he felt malaise,
chest pain and palpitation at rest) and 20:20-20:22 (when
he was driving, he felt chest pain and left arm numb), as
well as ventricular bigeminy and nonsustained ventricu-
lar tachycardia at 13:20 and 13:42. He was admitted to
cardiology department, blood test showed normal tropo-
nin I level and elevated eosinophil of 7.6% on the first
day of admission. Coronary angiography showed suboc-
clusion in the proximal segment of LCX with TIMI
grade 3 flow, which was relieved by 3 times of 200μg
intracoronary nitroglycerin. He was diagnosed as coron-
ary vasospasm on the basis of anaphylaxis to pineapple,
and received anti-vasospasm therapy of mononitrate and

Fig. 6 ECG in the local hospital revealed ST segment elevation of 0.5 mm and peaked T wave in leads II, III and avF

Fig. 7 ECG on arrival in our hospital revealed ST segment recovered to baseline in leads II, III and avF and Q wave in lead III
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nifedipine as well as antiallergic agent, the eosinophil
rate declined to 6.1% on the 7thday, chest pain didn’t
relapse during hospitalization. After 12 months of
mononitrate and nifedipine medication, anti-vasospasm
therapy was discontinued. During 3 years follow-up, he
kept free of cardiac events.

Discussion
We report 5 rare cases of KS induced by unreported ex-
posures or circumstances. To our knowledge, this is the
first time reporting Chinese traditional herbs as the
sensitizer of allergic coronary vasospasm.

The two patients had no cardiovascular risk factors
and pre-existing atherosclerotic diseases, they experi-
enced recurrent coronary vasospasm and acute myocar-
dial infarction, accompanied by definite manifestations
of anaphylaxis obviously elevated level of blood eosino-
phil, supporting the diagnosis of allergic coronary vaso-
spasm based myocardial infarction. Angiography
revealed no stenosis after the vasospasm relieved, indi-
cating the diagnosis of type I KS [5].
In case 1, both asthma and the decoction were the

possible culprit responsible for coronary vasospasm.
Wheezing may be associated with an increased risk of

Fig. 8 ECG showed ST segment and T wave evolution in leads II, III and avF

Fig. 9 ECG on admission was normal
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Fig. 10 Downsloping ST segments depression of 1-3 mm in leads I, aVL, II, III, aVF, V2-V6

Fig. 11 ST segment elevation for 2-3 mm in leads II, III, aVF, V5, V6 at13:40-13:42 in Holter
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coronary vasospasm, both the status of asthma and the
allergic factors may cause the onset of vasospasm [6].
However, the onset of asthma was 6 months earlier than
coronary vasospasm, during the recurrent episodes of
wheezing in this 6 months, there were no attacks of is-
chemic chest pain; during the 4 years follow-up, wheez-
ing still occurred although the chest pain had
disappeared, indicating that the time window of coron-
ary vasospasm was not consistent with the status of
wheezing. On the contrary, the patient suffered skin al-
lergy (which provided the evidence of anaphylaxis in-
duced by herbs) as well as recurrent ischemic chest pain
on the first day taking the decoction, chest pain was
relieved by the discontinuation of the decoction and
relapsed when the patient resume the decoction again,
strongly indicating the close relationship between TCM-
induced anaphylaxis and coronary vasospasm, support-
ing the point that the anaphylaxis induced by Chinese
decoction rather than the status of asthma should

responsible for the frequent episodes of coronary vaso-
spasm. Furthermore, the status of asthma might put the
patient into an exposure of hypersensitivity, and the de-
coction induced anaphylaxis on the basis of this
hypersensitivity.
“Ma-Xing Shi Gan Tang” is a classical decoction for

asthma which is boiled in water with 16 plants and ani-
mal composition. We considered the whole decoction as
the inducer of KS, but it’s difficult to precisely tell which
one of the 16 components or their compound (formed
during boiling) should be the culprit. Ephedra (Ma-
Huang) and earthworm (Di-Long) are the two main
effective components in the decoction, so we analyzed
these two components in detail.
Ma-Huang is a classical bronchodilator in TCM with a

history of medical use for over 5000 years, ephedra is
the effective constituent. In the western countries,
ephedra as a mainstream treatment for asthma reached
its zenith in the late 1950s, and then moved into the

Fig. 12 Nonsustained ventricular tachycardia at 13:42 in Holter
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twilight zone with the emergence of other drug groups.
Ephedra contains 1~2% of ephedrine, which is its pri-
mary active ingredient. Ephedrine is a predominantly
indirectα-and β-adrenoceptor agonist for heart and
blood vessels, could cause peripheral vasoconstriction
and coronary vasospasm [7, 8]. In the US, there are
more than 16,000 reports about the adverse events asso-
ciated with ephedra-containing dietary supplements,
especially acute myocardial infarction and stroke [9].
However, the procedure we manage ephedra in Chinese
decoction is different from the procedure of chemical
isolation and purification in western countries, the plant
of ephedra (Ma-Huang) is mixed with other plants and
boiled in water, so the concentration of effective con-
stituent should be much lower, this might explain the
rare reports about Ma-Huang related coronary vaso-
spasm in Chinese medicine. In case 1, we suppose the
coronary artery was hypersensitive to ephedrine and ex-
perienced anaphylaxis that lead to skin allergy and
coronary vasospasm.
Di-Long, also known as common earthworm (lumbri-

custerrestris), is one of the most common component of

Chinese decoction for asthma therapy. The earthworm
peptides were demonstrated to regulate immune-
responsiveness and relieve bronchial spasm [10], but it’s
also a source of foreign protein reasonable to be a suspi-
cious allergen. Several case reports had described
patients suffering allergic angioedema, conjunctivitis,
rhinitis and urticarial caused by common earthworm
L.terrestris (used as fish baits), type I hypersensitivity
mechanism was demonstrated to be responsible [11–13].
Carreñoet et al [14] recognized 1 allergen of around
15.5kDa in 13cases allergic to L terrestris, which pro-
vided a molecular proof for earthworm allergy. We
consider earthworm as a probable culprit allergen for
the coronary vasospasm in this case.
In case 2, Allergy is evidenced by anaphylactic shock

and raised blood eosinophil count; the patient had no
cardiac risk factors, no history of coronary heart disease
and no such episodes during follow-up, while the iso-
lated coronary event happened exactly 30 minutes after
the allergic shock, which logically highly pointed to the
link of allergy and coronary event. There are two reason-
able explanation for this coronary event: (1) allergic

Fig. 13 Ventricular bigeminy at 13:40 in Holter

Li et al. BMC Cardiovascular Disorders  (2018) 18:42 Page 9 of 12



vasospasm (type 1 KS) or vasospasm triggered plaque
rupture (type 2 KS) might be a logically reasonable
explanation. (2) However, the coronary angiography was
performed 5 hours after the event, we have no direct
evidence of vasospasm. Thrombus formed over a rup-
tured yet subcritical plaque might be another reasonable
explanation, which could have dissolved after 5 hours
when coronary angiography was performed, and the eo-
sinophil raise could be linked to a reaction to the trad-
itional medication. The anaphylactic shock and coronary
vasospasm based STEMI had a definitely close relation
with injection CCP. CCP is the combined extracts from
deer horn and sweet melon seeds, which has gained
popularity in orthopedic clinics in China, with the aim
to promote fracture healing and treat osteoarthritis and
rheumatoid arthritis. Till now, we have not found any
reports about CCP induced anaphylaxis.
Decoction is a kind of liquid mixture made of various

Chinese materia medica (CMM) including medical
plants, insects and animal components under the pro-
cedure of soak, boil and steam. There are thousands of
CMM in China, a decoction usually contains twenty
kinds of CMM, the prescriptions are fairly different ac-
cording to different patients, diagnosis or symptoms.
CMM are proved to effectively modulate constriction-
dilation of blood vessels, modulate oxygen reply-demand
and influence the stability of plaques [15]. The func-
tional components are proved to be the various bioacti-
vators (proteins, alkaloids) rooted from herbs [16],
which also might act as allergens and toxicants, although
reports about CMM induced allergy are very rare. We
suppose that allergic coronary artery spasm is not a rare
condition but a rarely suspected and under-diagnosed
condition, our reports may remind physicians of the
linkage between ischemia chest pain and the anaphylaxis
induced by TCM.
Kounis syndrome, also known as allergic angina syn-

drome, was described in 1991 by Kounis and Zavras [17]
as “the concurrence of chest pain and allergic reactions,
accompanied by clinical and laboratory findings of
classical angina pectoris caused by inflammatory media-
tors released during the allergic insult”. Allergic angina
could progress to acute myocardial infarction which was
named allergic myocardial infarction [18]. The main
pathophysiological mechanism is vasospasm of epicar-
dial coronary arteries due to increased inflammatory
mediators that are released during a hypersensitivity
reaction.
KS should be kept in mind especially when diagnosing

patients without CV risk factors and pre-existing CVD
who experience acute coronary syndrome and report
ingestion of a drug accompanied by symptoms of
anaphylaxis. Ruptured plaques, a traditional known rea-
son for acute coronary syndrome, may not be the

explanation for this case. It seems that atopic individuals
are at higher risk of acute coronary syndromes than nor-
mal people [19]. A population based study revealed a
causal role of IgE in the development of cardiovascu-
lar disease [20], mast cell degranulation inhibitors
might prevent acute thrombotic events [21], this may
explain why administration of clopidogrel helped to
cease the episodes of ischemic chest pain in our
cases.
Several pathophysiological mechanisms have been

described to explain the involvement of the heart in ana-
phylactic reactions. The existence of mastocytes in heart
tissue and their participation in the anaphylactic reaction
that triggers coronary vasoconstriction, dysfunctional
ventricular contractility and blockade of atrioventricular
conduction is well known. These abnormalities are at-
tributed to the release of inflammatory mediators such
as histamine, thrombin, prostaglandins, leukotrienes and
platelet activation factors, as well as the release of rennin
during episodes of anaphylaxis and its involvement [22].
The factors released from mastocytes and other interact-
ing inflammatory cells during the anaphylactic activation
and manifests as vasospastic angina, acute myocardial
infarction and stent thrombosis. A subset of platelets
bearing, in their surface, FCγRI, FCγTII, FCεRII recep-
tors are also involved in this activation cascade [23].
In Case 3, KS is a reasonable explanation, but not the

only. We consider two explanations: (1). The patient
showed bronchial hypersensitivity to the exposure of
pesticide sprays, followed by episodes of coronary vaso-
spasm, it’s reasonable to consider that there might be
systemic hypersensitivity involved in both bronchus and
coronary artery. Bronchial and myocardial involvement
with early severe bronchoconstriction and vasospasm-
induced coronary blood flow reduction manifesting as
KS respectively should be always considered. Combined
bronchoconstriction with interstitial edema and tissue
suppression from arterial involvement and peripheral
vasodilatation, perhaps, occur simultaneously [24]. (2).
The coronary artery is not a direct target organ of
hypersensitivity, the coronary spasm might be secondary
to smooth muscle contraction reflex caused by the
irritation of the bronchial epithelium by molecules, the
bronchial smooth muscle contraction reflex induced the
epithelium derived inflammatory molecules accumula-
tion, and cause coronary vasospasm through this
pathway.
In Case 4, after surgical abortion under anesthesia of

propofol, a childbearing woman experienced refractory
angina, which was highly suspected as coronary vaso-
spasm evidenced by classical clinical manifestations of an-
gina and nearly normal coronary artery in angiography.
Several case reports described transient coronary vaso-
spasm based cardiac events under the administration of

Li et al. BMC Cardiovascular Disorders  (2018) 18:42 Page 10 of 12



Propofol [25], but in our case, the first onset of angina oc-
curred 7 days after the administration of propofol, and the
following refractory relapse had no relation with propofol,
indicating the little causality between propofol administra-
tion and angina. Another explanation might be as below:
the surgery had injured her endometrium and disturbed
the ovarian function, evidenced by the significant delay of
menstruation recovery. Because endogenous estrogens
are involved in the regulation of vascular tone and pro-
tect premenopausal women from development of cor-
onary disease [26, 27], the post-abortion disorder of
estrogen/progestin might lead to the imbalance between
coronary vasoconstriction and vasodilation, therefore
cause refractory vasospastic angina. The refractory vaso-
spasm occurred synchronously with the loss of men-
struation and spontaneously disappeared when the
ovarian function returned, supporting our assumption
that the exposure to disturbance of ovarian function in-
duced by surgical abortion might be the inducer of KS.
Case 5 displayed a patient suffering ST-elevated ACS

and malignant ischemic ventricular arrhythmia due to
allergic coronary vasospasm, the allergen seemed to be
pineapple, to which he only had slight skin allergy
history, it’s interesting why severe coronary vasospasm
was involved this time. One reasonable explanation
may be that the anaphylaxis exploded on the basis of
“preconditioning” of the exposure to tabacco smoking
and stress, causing explosive release of inflammatory
mediators and trigger anaphylactic reaction in the heart.
In fact, stress could precipitate allergies and trigger coron-
ary mast cells leading to cardiac events [28]. Though
smoking exposure is a recognized risk factor for coronary
vasospasm in susceptible individual [29], this patient did
not suffer vasospastic angina when he doubled smok-
ing, whereas he did not smoke when the pineapple-
induced angina broke out, implying that smoking was not
the direct inducer of vasospasm. Thus neither pineapple-
induced anaphylaxis nor smoking independently triggered
vasospasm events. Our explanation is: the exposure of
smoking and stress provided “preconditioning” status for
the realization of anaphylactic coronary vasospasm
induced by pineapple.

Conclusion
Allergic coronary vasospasm is not rare but rarely
recognized and under-diagnosed. It is necessary to
recognize KS and various inducers, especially for the
patients suffering refractory vasospatic cardiac attacks
concentrating in special periods. Blood test of eosino-
phil might contribute to diagnose KS and anti-allergic
agents might be helpful for controlling KS attacks.

Abbreviations
ECG: Electrocardiogram; KS: Kounis syndrome; STEMI: ST-segment elevation
myocardial infarction; TCM: Traditional Chinese medicine

Acknowledgements
These case reports was supported by doctors working in the cardiology
department, China-Japan Friendship Hospital in acquisition, analysis and in-
terpretation of data.

Funding
No source of funding.

Availability of data and materials
Some, not all, original data may be able to be shown upon request, to a
limited extent. However, some other data cannot be done so due to the
confidentiality of the patients’ personal information.

Authors’ contributions
LJ observed the manifestations of KS in the patients, collected and analyzed
the cases, and followed up all the patients. ZJG performed coronary
angiography for all the patients, and analyzed the angiography data. ZYF
helped to follow up the patients and collected data. LXF helped to revise
the manuscript. PWH helped with the literature review. All authors read and
approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patients for publication of
the case series and accompanying images. A copy of the written consent is
available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Received: 13 December 2017 Accepted: 23 February 2018

References
1. Kounis NG, Zavras GM. Histamine-induced coronary artery spasm: the

concept of allergic angina. Br J Clin Pract. 1991;45(2):121–8.
2. Kounis NG. Kounis syndrome: an update on epidemiology, pathogenesis,

diagnosis and therapeutic management. Clin Chem Lab Med.
2016;54(10):1545–59.

3. Helbling A, Hurni T, Mueller UR, Pchler WJ. Incidence of anaphylaxis with
circulatory symptoms: a study over a 3-year period comprising 940000
inhabitants of the Swiss Canton Bern. Clin Exp Allergy. 2004;34:285–90.

4. 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.

5. Kounis NG, Mazarakis A, Tsigkas G, et al. Kounis syndrome: a new twist on
an old disease. Future Cardiol. 2011;7(6):805–24.

6. Kim J, Purushottam B, Chae YK, et al. Relation between common allergic
symptoms and coronary heart disease among NHANES III participants. Am J
Cardiol. 2010;106:984–7.

7. Kranjec I, Cerne A, Noc M. Ephedrine-induced acute myocardial infarction in
a young athlete: a case of thrombus management. Angiology.
2009;60(2):254–8.

8. Khavandi A, Gatward JJ, Whitaker J, Walker P. Myocardial infarction
associated with the admisistration of intravenous ephedrine and
metaraminol for spinal-induced hypotension. Anaesthesia. 2009;64:563–6.

9. Haller CA, Benowitz NL. Adverse cardiovascular and central nervous system
events associated with dietary supplements containing ephedra alkaloids. N
Engl J Med. 2000;343(25):1833–8.

10. Huang CQ, Li W, Wu B, Chen WM, Chen LH, Mo GW, Zhang QF, Gong L, Li
J, Zhang HC, Zhu HM, Zeng QZ. Pheretima aspergillum decoction
suppresses inflammation and relieves asthma in a mouse model of
bronchial asthma by NF-kB inhibition. J Ethnopharmacol. 2016;189:22–30.

Li et al. BMC Cardiovascular Disorders  (2018) 18:42 Page 11 of 12



11. McMorrow NY, Goodman GM, Moeller KR, et al. Fisherman’s rhinitis: IgE
mediated sensitivity to earthworms (Lumbricusterrestris). J Allergy Clin
Immunol. 1993;93:301.

12. Tripodi S, Falangiani P, Perinelli T, et al. Allergy to fishing bait. Allergy.
2002;57:653.

13. Porcel S, Cámara C, Rodríguez A, et al. IgE-mediated hypersensitivity to
common earthworm. Characterization of allergens evolved. Allergy Clin
Immunol Int. 2005;17:246–8.

14. Porcel Carreño SL, Pineda de la Losa F, Fronteracarrion EM, Sánchez
González AB, et al. Allergen profile of Protophormiaterraenovae, other
species of Calliphoridae, and Lumbricusterrestris in anglers allergic to
maggots in Cáceres. Spain. J Investig Allergol Clin Immunol.
2013;23(3):176–82.

15. Dou Y, Chen Y, Zhang X, Xu X, Chen Y, Guo J, Zhang D, Wang R, Li X,
Zhang J. Non-proinflammatory and responsive nanoplatforms for targeted
treatment of atherosclerosis. Biomaterials. 2017;143:93–108.

16. Tan F, Chen Y, Tan X, Ma Y, Peng Y. Chinese material medica used in
medicinal diets. J Ethnopharmacol. 2017;206:40–54.

17. Kounis NG, Zavras GM. Histamine-induced coronary artery spasm: the
concept of allergic angina. Br J Clin Pract. 1991;45:121–8.

18. Kounis NG, Zavras GM. Allergic angina and allergic myocardial infarction.
Circulation. 1996;94:1789.

19. AV-Tejedor, Espinosa MA, Cuesta J, et al. Kounis syndrome secondary to
amoxicillin use in an asthmatic patient. Inter J Cardiol. 2011;150:e113–5.

20. Criqui MH, Lee ER, Mamburger RN, et al. IgE and cardiovascular disease.
Results from a population-based study. Am J Med. 1987;82:964–8.

21. Nemmar A, Hoet PHM, Vermylen J, et al. Pharmacological stabilization of
mast cells abrogates late thrombotic events induced by diesel exhaust
particles in hamsters. Circulation. 2004;110:1670–7.

22. Reid A, Silver R, Levi R. Renin: at the heart of the mast cell. Immunol Rev.
2007;217:123–40.

23. Kounis NG. Kounis syndrome: a monster for the atopic patient.
CardiovascDiagn and Ther. 2013;3(1):1–4.

24. Kounis NG, Soufras GD, Hahalis G. Anaphylactic shock: Kounis
hypersensitivity-associated syndrome seems to be the primary cause. N Am
J Med Sci. 2013;5(11):631–6.

25. Arakawa K, Himeno H, Gondo T, Kirigaya J, Otomo F, Matsushita K, et al.
Refractory vasospasms of the coronary arteries due to multiple factors: an
autopsy case. Intern Med. 2014;35(9):963–7.

26. Meyer MR, Haas E, Barton M. Gender differences of cardiovascular disease:
new perspectives for estrogen receptor signaling. Hypertension.
2006;47:1019–26.

27. White RE. Estrogen and vascular function. Vascul Pharmacol. 2002;38:73–80.
28. Alevizos M, Karagkouni A, Panagiotidou S, Vasiadi M, Theoharides TC. Stress

triggers coronary mast cells leading to cardiac events. Ann Allergy Asthma
Immunol. 2014;112(4):309–16.

29. Maouad J, Fernandez F, Hebert JL, Zamani K, Barrillon A, Gay J. Cigarette
smoking during coronary angiography: diffuse or focal narrowing (spasm)
of the coronary arteries in 13 patients with angina at rest and normal
coronary angiograms. Cathet CardiovascDiagn. 1986;12:366–75.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Li et al. BMC Cardiovascular Disorders  (2018) 18:42 Page 12 of 12


	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Methods
	Case presentation
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5

	Discussion
	Conclusion
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

