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Acute myocardial infarction associated with
clomiphene citrate in a young woman

Genç bir kadında klomifen sitrat ile ilişkili akut miyokart enfarktüsü
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Özet– Klomifen sitrat ovülasyonu uyarmak için kadınlarda 
kısırlıkta yaygın olarak kullanılan bir ilaçtır. Genellikle, klo-
mifen sitrat ovülasyonun uyarılması için güvenli bir mad-
de olarak kabul edilir ancak nadiren yaşamı tehdit eden 
koşullarla ilişkili olabilir. Kısırlık için klomifen sitrat reçete 
edilen 36 yaşında kadın hasta iki saattir olan göğüs ağrısı 
nedeni ile acil servise başvurdu. Sigara içme öyküsü yoktu 
ve miyokart enfarktüsü (ME) için herhangi bir kardiyak risk 
faktörü mevcut değildi. Başvuru elektrokardiyografisinde 
prekordiyal derivasyonlarda ST yükselmesi saptandı. ST 
yükselmeli ME tanısıyla kateter laboratuvarına alındı ve 
koroner anjiyografide tromboz yükü fazla olan sol ön inen 
arterin (LAD) orta bölümünün tamamen tıkandığı görüldü. 
Sirkumfleks ve sağ koroner arterler normaldi. Balon dila-
tasyonundan sonra 2.75x15 mm ilaç salınımlı stent (DES) 
LAD’nin orta bölümüne yerleştirildi. Hasta komplikasyon-
suz olarak iyileşti. Taburculuktan önceki ekokardiyografi 
apikal akinezi, anteriyor, lateral hipokinezi ve hafif mitral 
yetersizliği ile %45 ejeksiyon fraksiyonu saptandı. Klomi-
fen sitrat yumurtalık uyarılması için nispeten güvenli bir 
ilaç olmasına rağmen, ME gibi ciddi yan etkilere neden 
olabilir. Hekimler özellikle koroner arter hastalığı için risk 
faktörü taşıyan hastalarda klomifen sitratın potansiyel ris-
kinin farkında olmalıdır.

Summary– Clomiphene citrate is a drug that stimulates 
ovulation and is commonly used in cases of female infertil-
ity. Generally, it is recognized as a safe agent for ovulation 
induction, but rarely, it is associated with life-threatening 
conditions. A 36-year-old woman who had been prescribed 
clomiphene citrate for infertility was admitted to the emer-
gency department for chest pain lasting for 2 hours. She 
had no history of smoking, and she did not have any cardiac 
risk factor for myocardial infarction (MI). An electrocardio-
gram performed on admission revealed ST-elevation in the 
precordial leads. She was taken to the catheter laboratory 
for ST-elevation myocardial infarction, and the coronary an-
giography revealed total occlusion of the midportion of the 
left anterior descending artery (LAD) with a heavy throm-
bus burden. The circumflex and right coronary arteries were 
normal. After balloon dilatation, a 2.75x15-mm drug eluting 
stent was implanted in the mid part of the LAD. The patient 
had an uncomplicated recovery. Before discharge, echocar-
diography revealed apical akinesis; anterior and lateral hy-
pokinesis; and an ejection fraction of 45% with mild mitral 
regurgitation. Although clomiphene citrate is a relatively 
safe drug for ovarian stimulation, it has been associated 
with serious side effects, such as MI. Physicians should be 
aware of the potential risks of clomiphene citrate, especially 
in patients with risk factors for coronary artery disease.
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Clomiphene citrate is a selective estrogen recep-
tor modulator agent; it is the most widely pre-

scribed agent for ovulation induction.[1] Clomiphene 

citrate leads to the depletion of estrogen receptors at 
the level of the pituitary and the hypothalamus, in-
terrupting the negative feedback normally produced 
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by estrogen. As a result, 
gonadotropin-releasing 
hormone secretion is 
increased, which stim-
ulates pituitary produc-
tion of the follicle-stim-
ulating hormone (FSH). 
FSH is associated with 
follicular growth and 
maturation upon the emergence of 1 or more domi-
nant follicles.[2] 

Clomiphene citrate is considered a first-line treat-
ment for ovulatory dysfunction because it is low cost, 
easily applicable, and has minimal side effects. The 
most frequent cardiovascular side effect is vasomotor 
flushes, which is observed in 10% of patients. Un-
common cardiovascular side effects are arrhythmias, 
chest pain, pulmonary edema, hypertension, palpita-
tions, pulmonary embolism, shortness of breath, and 
thrombophlebitis.[3]

The manufacturer has reported chest pain as a 
possible side effect, but there is no information about 
myocardial infarction (MI). Presently described is 
a case of acute ST-elevation myocardial infarction 
(STEMI) in a young woman who had been treated 
with clomiphene citrate for infertility.

CASE REPORT

A 36-year-old woman was admitted to the emergency 
department of Siyami Ersek Hospital for chest pain on-
going for 2 hours. She had no previous history of chest 
pain, no history of recent emotional or physical stress. 
She had never smoked, she did not have any cardiac 

risk factor, and there was no family history of coro-
nary artery disease. Treatment of ovulatory dysfunc-
tion with clomiphene citrate (50 mg once a day) had 
been initiated 5 days prior. On arrival to the emergency 
department, her blood pressure was 110/72 mm Hg 
and her heart rate was 87 bpm. A physical examination 
revealed normal jugular venous pressure and normal 
heart sounds, with no gallops or murmur. An electro-
cardiogram performed on admission indicated ST-ele-
vation in the precordial leads (Fig. 1). The patient was 
taken to the catheter laboratory and coronary angiog-
raphy revealed total occlusion of the midportion of the 
left anterior descending artery (LAD) with a heavy 
thrombus burden but there was no dissection of the 
LAD (Video 1*). The circumflex and right coronary ar-
teries were normal. After balloon dilatation, a 2.75x15 
mm drug-eluting stent (DES) was implanted in the mid 
part of the LAD (Video 2*) and the patient was taken 
to the coronary care unit. She was immediately treated 
with aspirin, unfractionated heparin, tirofiban, clopido-
grel, metoprolol, ramipril, and atorvastatin. The patient 
had an uncomplicated recovery with no recurrence of 
chest pain. The maximal value of troponin was 50 
ng/mL and was 347 U/mL for creatinine-kinase MB. 
Other laboratory results were within normal limits 
and a serum beta human chorionic gonadotropin test 
was negative. Serum tests for connective tissue dis-
eases, systemic vasculitis, and hypercoagulable states 
were negative. Before discharge, echocardiography 
revealed apical akinesis; anterior, lateral hypokinesis; 
and an ejection fraction of 45% with mild mitral regur-
gitation. Clomiphene citrate was discontinued and she 
was discharged with aspirin, clopidogrel, metoprolol, 
atorvastatin, and ramipril treatment.

Abbreviations:

 ACS	 Acute coronary syndrome 
DES	 Drug-eluting stent
FSH	 Follicle-stimulating hormone 
LAD	 Left anterior descending artery 
MI	 Myocardial infarction
SCAD	 Spontaneous coronary artery 		
	 dissection
STEMI	 ST-elevation myocardial
	 infarction

Figure 1. Admission electrocardiogram indicated acute anterior myocardial infarction.



DISCUSSION

STEMI in a young, healthy woman without signifi-
cant traditional risk factors is very rare.[4] However, 
STEMI has a significant rate of morbidity and mor-
tality, and includes psychological effects and finan-
cial constraints for the patient and relatives, espe-
cially in young men and women. The causes of MI 
among patients younger than 45 years of age can be 
divided into 4 groups: atheromatous coronary artery 
disease, non-atheromatous coronary artery disease, 
hypercoagulable states, and MI related to drugs or 
substances.[4]

The etiology of atheromatous coronary heart dis-
ease is linked to conventional (older age, family his-
tory of coronary heart disease, race) and modifiable 
(hypercholesterolemia, hypertension, diabetes melli-
tus, smoking, obesity, and mental stress) risk factors 
in adults.[5] In this case, no conventional risk factors 
for MI were determined. Moreover, the coronary an-
giography didn’t show any sign of atheromatous coro-
nary artery disease. 

Non-atheromatous coronary artery abnormalities 
include congenital coronary artery anomalies, my-
ocardial bridging, and spontaneous coronary artery 
dissection (SCAD),[5] but in this case, angiography 
did not reveal any coronary artery abnormalities or 
myocardial bridging. SCAD is defined as a tear in the 
coronary arterial wall that is not related to trauma or 
medical instrumentation. It is an important cause of 
acute coronary syndrome (ACS) in young women, re-
sponsible for up to 25% of all ACS cases in women 
under 50 years of age.[6] The most commonly iden-
tified predisposing risk factors for SCAD are giving 
birth, fibromuscular dysplasia, and hormonal therapy.
[7] Although the clinical presentation in this case was 
similar to SCAD, there was no sign of coronary artery 
dissection on the coronary angiography. However, in 
some cases, further detailed imaging of the arterial 
wall with optical coherence tomography or intravas-
cular ultrasound is required for a definitive diagnosis. 
Due to the emergency conditions in this case, these 
tests were not performed and therefore, SCAD was 
not completely excluded. 

Another condition that must be taken into consid-
eration is Kounis syndrome, which is characterized 
by a group of symptoms that manifest as unstable 

vasospastic or non-vasospastic angina secondary to a 
hypersensitivity reaction.[8] The mechanism of Kou-
nis syndrome involves a release of inflammatory cy-
tokines through mast cell activation, which leads to 
coronary artery vasospasm and atheromatous plaque 
rupture.[9] Diagnosis of Kounis syndrome is based 
on clinical symptoms and signs as well as on labo-
ratory, electrocardiographic, echocardiographic, and 
angiographic evidence. A variety of these findings 
might accompany allergic symptomatology.[10] In the 
present case there were no systemic allergic reactions 
that would lead to a diagnosis of Kounis syndrome. 
Beta mimetic agents can cause coronary vasospasm 
in Kounis syndrome, but in our case, metoprolol was 
used safely and Kounis syndrome was excluded in our 
diagnostic schema.

Hypercoagulable diseases such as antiphospho-
lipid syndrome are associated with recurrent arterial 
and venous thrombosis. It is often detected in young 
patients in the third or fourth decades of life. It can be 
primary or secondary, associated with other autoim-
mune diseases like systemic lupus erythematosus.[5] 
Nephrotic syndrome and factor V Leiden mutation 
are associated with procoagulation and have been 
reported to have resulted in MI in young people.[11] 
However, serum blood samples for connective tis-
sue disease, systemic vasculitis, and hypercoagulable 
states were negative and these diagnoses were ex-
cluded in our case.

Several drugs and substances can cause chest pain 
or MI. One review included 130 reports of drug-in-
duced chest pain and 53 reports of drug-induced 
MI.[12] In a large trial, Coloma et al.[13] found 163 
drugs to be associated with an increased risk of MI in 
a preliminary screening, but they found 9 drugs def-
initely related to MI at the end of the study. Cocaine 
is the leading substance that can induce ACS through 
vasoconstriction, atheroma rupture, and dissection.[14] 
In our case report, the patient had not used any illegal 
drugs; therefore this diagnosis was rejected. 

No causal relationship between clomiphene cit-
rate and acute MI has been established. Between 
January 2004 and October 2012, MI in 5 individuals 
taking clomiphene citrate was reported to the FDA.
[15] The mechanism of MI while using clomiphene 
citrate is not clear. Like many other hormonal 
agents, clomiphene citrate can cause hypercoagula-
tion and it can slow the flow of blood. Overproduc-
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tion of ovarian hormones and vasoactive substances 
are considered to be a cause of hypercoagulation. 
Thromboembolic complications of clomiphene cit-
rate, including MI,[16] pulmonary embolism,[17] deep 
vein thrombosis,[18] ischemic stroke,[19] and central 
vein occlusion[20] have been reported. Apart from 
clomiphene citrate, other agents utilized in ovarian 
stimulation have also been reported to be associated 
with MI.[21,22] In the present case, clomiphene citrate 
use may have predisposed our patient to STEMI, or 
even precipitated STEMI.

Conclusion

Clomiphene citrate is considered to be safe for ovu-
lation induction and to have minimal side effects. 
However, acute MI might be an uncommon but life-
threatening complication of clomiphene citrate use. 
Physicians should be aware of the potential risk, es-
pecially in patients with associated risk factors for 
coronary artery disease.

*Supplementary video file associated with this article 
can be found in the online version of the journal.
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