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Acute coronary syndrome due to antithrombin III deficiency has been rarely reported. We describe a
case of a 30-year-old woman, with no conventional risk factors, presenting with an extensive myocardial
infarction. Coronary angiography revealed a simultaneous thrombosis of the left anterior descending
artery and the circumflex artery, thrombus aspiration was performed, and the result of percutaneous
coronary intervention was satisfactory. The biological examinations identified an antithrombin III defi-
ciency, and long-term anticoagulation was indicated.

<Learning objective: Acute coronary syndrome in young adults is rare. The coronary event should
evoke the diagnosis of hypercoagulable states. Early recognition and appropriate treatment may prevent

© 2012 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.

Introduction

Acute coronary syndrome in young adults is rare, the patho-
physiology is different, traditional risk factors are usually missing,
conditions leading to premature atherosclerosis or hypercoag-
ulable states must be investigated. We report the case of a
young woman, who presented with an extensive myocardial
infarction due to simultaneous thrombosis of two coronary arter-
ies; the biological examinations identified an antithrombin III
deficiency.

Case report

We report the case of a 30-year-old woman, with no cardio-
vascular risk factors, with a history of oral contraception, who
presented to the emergency department with sudden onset of a
severe chest pain radiating to both arms. Physical examination
showed a pale patient with profuse sweating, the blood pressure
was 130/70 mmHg, the pulse was 110 beats per minute, cardiac
examination was normal, the lungs were clear. The electrocar-
diogram showed ST segment elevation in anterior and inferior
leads with Q waves (Fig. 1). The echocardiography showed ante-
rior, inferior, septal, and apicalakinesis with an ejection fraction of
40%. Urgent coronary angiography performed 5 h after symptoms
onsetrevealed ostial occlusion of the left anterior descending artery
(LAD), intracoronary thrombus was present in both LAD artery and
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proximal left circumflex artery with no evidence of atherosclero-
sis (Fig. 2). The right coronary artery was normal. We performed
a thrombus aspiration without balloon angioplasty; an impor-
tant improvement was observed with thrombolysis in myocardial
infarction 3 flow in both arteries (Fig. 3). After the percutaneous
coronary intervention, the patient became stable without chest
pain.

Laboratory data showed an elevated level of C-reactive pro-
tein (72 mg/L), fibrinogen level was normal, cardiac enzyme peaks
were 50 ng/ml for troponin and 1867 UI/L for creatine kinase. The
transaminases were elevated (280 UI/L for alanine transaminase
and 345UI/L for aspartate transaminase); the other parameters
of the liver function were within the normal limits. The lipid
profile was normal. The coagulation tests revealed a decrease in
antithrombin III activity to 19% (normal range from 80% to 120%),
the activity of protein C was 81% (normal range from 70% to
130%), the activity of protein S was 72% (normal range from 70%
to 140%), and the antiphospholipid level was normal. The genetic
tests found a normal variant of factor V Leiden and prothrombin
gene.

Further radiological investigations including abdominal ultra-
sound, a lower-limb Doppler ultrasound and a transesophageal
echocardiography were normal.

The patient was discharged after five days, her ther-
apy included carvedilol, captopril, simvastatin, clopidogrel,
aspirin, and warfarin with an international normalized ratio
of 2.

Six months later, the patient remains asymptomatic, the ejec-
tion fraction rose to 50% and the antithrombin III activity became
normal after oral contraception discontinuation.
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Fig. 1. ST segment elevation in anterior and inferior leads with Q waves.

Discussion

Acute coronary syndrome in young adults is an uncommon
condition; only 2-8% of acute myocardial infarction subjects are
under 40 years’ old [1,2]. Males are typically more affected, females
account for only 6% in this age group [3].

The mean cause of acute coronary syndrome in the young is
atherosclerosis; numerous factors can lead to premature and accel-
erating process (insulin resistance, familial lipid disorder, human
immunodeficiency virus infection) [4]. Our patient had no risk fac-
tors.

Acute coronary syndromes may have non-atherosclerotic
etiologies: congenital coronary artery anomalies, spontaneous

coronary artery dissection, vasospasm, illicit drug use, and hyperco-
agulable states (nephrotic syndrome, antiphospholipid syndrome,
protein S, and antithrombin Ill deficiency). In the case of our patient,
laboratory data revealed a decrease in antithrombin III activity
[4,5].

Antithrombin III is a physiological inhibitor of coagula-
tion cascade; its decrease is a well known risk factor for
thrombosis. Antithrombin Il deficiency can be congenital or
acquired, many pathological conditions can be associated with a
decrease in antithrombin Il activity (liver cirrhosis, gastrointestinal
disease, disseminated intravascular coagulation, oral contracep-
tion) [6]. Our patient reported a two-week history of oral
contraception.

Fig. 2. Coronary angiography revealed a total thrombotic occlusion of the left ante-
rior descending coronary artery with thrombus in left circumflex artery.

Fig. 3. Successful thrombus aspiration of the left anterior descending coronary
artery.
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In 1970, Von Kaulla et al. described the first case of antithrombin
IlI deficiency induced by oral contraceptives [7], an average reduc-
tion of 9% was observed in another study [8]. The contraception
induced antithrombin Il deficiency due to estrogen administra-
tion. Fortin et al. described a case of a myocardial infarction in an
estrogen-dependent genetic male transsexual with an antithrom-
bin III deficiency [9]. To the authors’ knowledge, this is the second
case of myocardial infarction due to estrogen-induced antithrom-
bin III deficiency.

Antithrombin III deficiency is usually associated with venous
thrombosis, arterial thrombosis is rare. In the present case, the
patient had no history of venous thromboembolism; the coronary
thrombosis was the first manifestation of the deficiency. To our
knowledge, only few cases of coronary thrombosis associated with
antithrombin III deficiency have been reported [10-13].

Limited studies have focused on the management of acute
coronary syndrome in the young, but percutaneous coronary inter-
vention gives good results. In hypercoagulable states, long-term
anticoagulation should be considered [14].

Acute coronary syndrome in young adults is unusual and the
coronary event may be the manifestation of underlying disease.
Biological investigations must be performed, and depending on
etiology, an appropriate treatment must be prescribed to prevent
recurrence.
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