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Abstract

Myocardial infarction, colloquially known as "heart attack," is caused by decreased or complete
cessation of blood flow to a portion of the myocardium. Myocardial infarction may be silent, and
go undetected, or it could be a catastrophic event leading to hemodynamic deterioration and
sudden death. Most myocardial infarctions are due to underlying coronary artery disease and
the risk to suffer from this deadly event is linked to the presence of several risk factors like
hypertension, diabetes, obesity, dyslipidemia, smoking or stress. Combined oral contraceptives
(COCs) have been associated with an increased risk of arterial thrombosis, myocardial
infarction or ischemic stroke. However, as these diseases are rare in young women and as many
types of combined oral contraception exist, the magnitude of the risk and the effect of different

hormonal contents of COC preparations remain unclear.
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Introduction

Myocardial infarction (MI) is defined pathologically as myocardial cell death due to prolonged
ischemia. Diminished cellular glycogen, and relaxed myofibrils and sarcolemmal disruption, are the
first ultrastructural changes and are seen as early as 10-15 minutes after the onset of ischemia. [1]

It is estimated that over 17 million people die from cardiovascular diseases annually, with over 80% of
deaths occurring in low-and middle-income countries. Myocardial infarction most often occurs when
an atherosclerotic plaque (a collection of fatty acids, fibrous tissue and leukocytes) ruptures in the wall
of a coronary artery. The plague contents obstruct the artery and deprive the downstream part of the

heart muscle of oxygen.[2]

Combined oral contraceptives (COCs) are the most commonly used reversible form of contraception in

developed countries.[3]
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They contain an estrogen and a progestogen that are usually taken together in one pill for the first 21
days of every menstrual cycle, followed by a pill-free week. COCs prevent ovulation, mainly by

suppressing the surge in luteinizing hormone (due to the progestogen content).[4]

Studies in young women have shown an association between combined oral contraception use and an
increased risk of myocardial infarction and ischemic stroke. However, as these diseases are rare in
young women and as many types of combined oral contraception exist, the magnitude of the risk and

the effect of different hormonal contents of combined oral contraceptive preparations remain unclear.[5]

We present a case of a young female patient with no risk factors for coronary artery disease who suffered

from an acute myocardial infarction while taking COCs for a long period of time.

Case Presentation

29-year-old female patient with no past medical history who developed acute oppressive-like chest pain
suddenly while sleeping during the night, radiating to back with cold sweat and nausea. She initially
stayed at home but refers that the pain worsened gradually until it was irresistible early in the morning
and that’s why she went to the emergency and accident department of the local hospital for further

assessment.

On examination the blood pressure was normal but heart sounds were tachycardic with a heart rate in
110 bpm, the O2 saturation was 97%, no S3-S4 gallop, wheezes or crackles were found. To note she
was not found with the classical risk factors for coronary artery disease but she had been taking
combined oral contraceptive pill microgynon 30 (levonorgestrel and ethinyl estradiol) for more that 5

years and did not have regular follow-up consultations with the gynecologist.

It was carried out an ECG that showed a rapid rhythm, with regular and narrow QRS complexes, but
negative P waves in Il-111 and aVF leads and small biphasic (positive, then negative) P waves in V1
lead, suggestive of a focal atrial tachycardia that based on the morphological analysis of the P wave,
that was likely originating at the level of the coronary sinus body. The ECG also showed leftward axis
deviation, low QRS voltage in limb leads, long QTc interval (480 ms) according to Fridericia score and
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> 1mm ST-segment elevation in |1, 11l and aVF leads with subtle ST-segment depression in aVL lead
suggesting reciprocal ischemic changes, and also > 1 mm ST-segment depression in V1-V2 leads with
subtle ST-segment elevation in VV5-V6 leads, all this suggestive on an ongoing acute inferolateral
myocardial infarction. Figure 1.

It was also performed cardiac biomarker enzymes such as troponin | qualitative which was positive,
CPK in 599 IU/L and CKMB in 58.6 IU/L (both elevated) with the CKMB-CK index in 9.78, which

confirmed the presence of myocardial injury and acute myocardial infarction.

The acute coronary syndrome protocol was activated and she was managed with load dose of aspirin
and ticagrelor, nitroglycerin was administered sublingually, and amiodarone was administered
intravenously which helped revert the focal atrial tachycardia to sinus rhythm. Then the Cath lab was
activated and the patient was referred for coronary angiogram and primary percutaneous coronary
intervention (PCI).

It was carried out a coronary angiogram that showed a no angiographic lesions in the left anterior
descending and circumflex arteries, however the right coronary artery showed proximal non-significant
irregular plaques, there was a 95% mid segment focal stenosis. Figure 2A. Taking into account that an
acute MI is a rare condition in female young patients with no risk factors, and the elevated odds of
spontaneous coronary artery dissection as cause of the acute coronary event based on the angiographic
images, we decided to perform intravascular ultrasound (IVUS) in the right coronary artery to
understand the mechanism of this MI, guide the PCI, assess the final result and manage potential

complications of the intervention.

The IVUS pullback assessment showed an extensive concentric plague burden from distal to proximal
segment of the right coronary artery (figures 2B, 2C, 2E and 2F), with a tight stenosis with concentric

plaque and dissection at 5 o’clock at the site of the referred 95% stenosis (figure 2D).

After pre-dilatation with scoring balloon, two drug eluting stents were deployed from the
aforementioned and predilated 95% stenotic lesion to proximal right coronary artery and overlapping
technique was performed between both stents with a non-compliant balloon. (Figure 3A). Then another
IVUS assessment was run and showed excellent apposition with no edge dissection, under-expansion,

marked residual stenosis or tissue protrusion. (Figures 3B, 3C, 3D, 3E, 3F and 3G).
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The patient was admitted at the coronary care unit and discharged after 5 days with no further ischemic-
related clinical symptoms or complications, and she was advised to continue on cardiology follow-up
consultation, life-style modification, compliance to medical therapy and visit her gynecology for birth
counselling since she cannot longer take COCs or any hormonal formulation for birth control.

Figure 1. ECG performed in the emergency and accident department
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Figure 2A. Coronary angiogram RAO 30-degree view showing the angiographic lesions. 2B, 2C, 2D, 2E

and 2F show the I\VVUS assessment.

Figure 3A. coronary angiogram RAO 30-degree view showing the angiographic result after stenting. 3B,
3C, 3D, 3E, 3F and 3G show the IVUS assessment after the percutaneous coronary intervention with

excellent result.
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Discussion

The recognition that adverse vascular events associated with the use of oral contraceptives are dose
related has led over the years to marked decreases in the amount of both estrogen and progestin

contained in combination formulations.[6]

Estrogen has been known to have prothrombotic effects and elevates cardiovascular venous
thromboembolism (VTE) risk by increasing prothrombin and decreasing antithrombin 111.[7]

Tanis et al. performed a case-control study of 1,173 women over 6 years and concluded that the use of
second-generation oral contraceptives (OCs), containing levonorgestrel, increased the risk of Ml by a
relative risk of 2.3, while third-generation, containing desogestrel or gestodene, and other progestins

such as cyproterone or norgestimate, did not significantly increase the risk.[8]

Lidegaard et al. stated that women who used oral contraceptives with ethinyl estradiol at a dose of 30
to 40 ug had a risk of arterial thrombosis that was 1.3 to 2.3 times as high as the risk among non-users,
and women who used pills with ethinyl estradiol at a dose of 20 pg had a risk that was 0.9 to 1.7 times
as high, with only small differences according to progestin type. They estimated that among 10,000
women who use desogestrel with ethinyl estradiol at a dose of 20 ug for 1 year, 2 will have arterial
thrombosis and 6.8 women taking the same product will have venous thrombosis. Although venous
thrombosis is three to four times as frequent as arterial thrombosis among young women, the latter is

associated with higher mortality and more serious consequences for the survivors.[9]

A recent study reporting that therapy with exogenous hormones is associated with
microalbuminuria[10], an indicator for early endothelial cell damage and also a predictor of
cardiovascular events[11], suggests that oral contraceptives cause a disturbance of endothelial cell

function.

The higher risk of cardiovascular events has been associated with changes in lipid metabolism caused
by oral contraceptives through the modification of low-density lipoprotein (LDL) and high-density
lipoprotein cholesterol (HDL-C) levels[12] and the chronic subclinical inflammation[13]. In addition,
they act like procoagulant agents, favoring a hypercoagulability state, and then raising the risk of

thromboembolic diseases. [14]
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Inflammation is an uninterrupted effect of the atherosclerotic process, which promotes the formation of
the lipid stria, and even the movement and rupture of the atherosclerotic plaque. [15, 16] Thus, it is
known that the atherosclerotic process is chronic and has a long subclinical phase. 13 High-sensitivity
C-reactive protein (hsCRP) is the best biomarker of chronic subclinical inflammation and is associated
with the risk of cardiovascular diseases. [17, 18] It has been demonstrated that the use of oral

contraceptives may increase hsCRP levels, contributing to a higher cardiovascular risk. [13, 19]

Ernst Rietzschel et al. conducted a study that involved 1301 healthy women aged 35 to 55 in Belgium;
81% had taken oral contraceptives for at least one year, with an average of 13 years. About one-fourth
of them were still on the pill. The women were at low risk for cardiovascular disease but agreed to
undergo vascular echography of the carotid and femoral arteries. Results showed that every decade of
use was associated with a 42% increased risk in having bilateral carotid plaque and a 34% increased
risk in having bilateral femoral plaque and plaque buildup in any artery is directly associated with an

increased risk of coronary artery disease.[20]

Focal atrial tachycardia (AT) may occur in patients with organic heart disease in response to atrial
stretch due to elevated atrial pressure in conditions such as hypertension and cardiomyopathy. In
addition to chronic heart disease, AT can also be associated with acute events such as a myocardial
infarction, pulmonary decompensation, infection, excessive alcohol ingestion, hypokalemia, hypoxia,

stimulants, cocaine ingestion, and theophylline.[21]

Lesser et al. stated that atrial tachycardia was noted in 32 of 119 patients with acute myocardial
infarction, a 27% prevalence. The site of infarction was anterior in 50%, inferior in 38%, and
indeterminate in the remainder. Congestive failure or cardiogenic shock was noted in 22%, and

pericarditis was present in 19%.

The frequency of these complications was similar in a group of patients treated for acute myocardial
infarction without atrial tachycardia: congestive heart failure or cardiogenic shock in 20% and
pericarditis in 18%. This study suggests that atrial tachycardia is a common arrhythmia in the early
stages of acute myocardial infarction. Although it occurs frequently, it generally follows a benign
course. In rare instances, atrial tachycardia is more sustained and may result in important hemodynamic

impairment.[22]
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This benign and common form of atrial tachycardia shares many features with accelerated

idioventricular rhythm, a rhythm attributed to enhanced automaticity.[23]

Due to this acute coronary event happened in a young female patient with no risk factors for CAD, our
initial thought was that it was likely caused by spontaneous coronary artery dissection which is far
commoner in this subset of patients, but the IVUS guided procedure helped us clarify the mechanism
of this event by demonstrating an early and marked atherosclerotic process in the coronary tree of this

patient.

The screening for coronary artery disease risk factor in female patients taking COCs should always be
carried out by primary care or gynecologist physicians to avoid potential vascular complications which
can limit the quality of life in this essential subset of the population because it is better to prevent than

to treat.

Discussion

The recognition that adverse vascular events associated with the use of oral contraceptives are dose
related has led over the years to marked decreases in the amount of both estrogen and progestin

contained in combination formulations.[6]

Estrogen has been known to have prothrombotic effects and elevates cardiovascular venous

thromboembolism (VTE) risk by increasing prothrombin and decreasing antithrombin 111.[7]

Tanis et al. performed a case-control study of 1,173 women over 6 years and concluded that the use of
second-generation oral contraceptives (OCs), containing levonorgestrel, increased the risk of Ml by a
relative risk of 2.3, while third-generation, containing desogestrel or gestodene, and other progestins
such as cyproterone or norgestimate, did not significantly increase the risk.[8]

Lidegaard et al. stated that women who used oral contraceptives with ethinyl estradiol at a dose of 30
to 40 pg had a risk of arterial thrombosis that was 1.3 to 2.3 times as high as the risk among non-users,
and women who used pills with ethinyl estradiol at a dose of 20 ug had a risk that was 0.9 to 1.7 times

as high, with only small differences according to progestin type.
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They estimated that among 10,000 women who use desogestrel with ethinyl estradiol at a dose of 20
ug for 1 year, 2 will have arterial thrombosis and 6.8 women taking the same product will have venous
thrombosis. Although venous thrombosis is three to four times as frequent as arterial thrombosis among
young women, the latter is associated with higher mortality and more serious consequences for the

survivors.[9]

A recent study reporting that therapy with exogenous hormones is associated with
microalbuminuria[10], an indicator for early endothelial cell damage and also a predictor of
cardiovascular events[11], suggests that oral contraceptives cause a disturbance of endothelial cell

function.

The higher risk of cardiovascular events has been associated with changes in lipid metabolism caused
by oral contraceptives through the modification of low-density lipoprotein (LDL) and high-density
lipoprotein cholesterol (HDL-C) levels [12] and the chronic subclinical inflammation [13]. In addition,
they act like procoagulant agents, favoring a hypercoagulability state, and then raising the risk of
thromboembolic diseases. [14]

Inflammation is an uninterrupted effect of the atherosclerotic process, which promotes the formation of
the lipid stria, and even the movement and rupture of the atherosclerotic plaque. [15, 16] Thus, it is
known that the atherosclerotic process is chronic and has a long subclinical phase. [13] High-sensitivity
C-reactive protein (hsCRP) is the best biomarker of chronic subclinical inflammation and is associated
with the risk of cardiovascular diseases. [17, 18] It has been demonstrated that the use of oral
contraceptives may increase hsCRP levels, contributing to a higher cardiovascular risk. [13, 19]

Ernst Rietzschel et al. conducted a study that involved 1301 healthy women aged 35 to 55 in Belgium;
81% had taken oral contraceptives for at least one year, with an average of 13 years. About one-fourth
of them were still on the pill. The women were at low risk for cardiovascular disease but agreed to
undergo vascular echography of the carotid and femoral arteries. Results showed that every decade of
use was associated with a 42% increased risk in having bilateral carotid plaque and a 34% increased
risk in having bilateral femoral plaque and plaque buildup in any artery is directly associated with an

increased risk of coronary artery disease.[20]
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Focal atrial tachycardia (AT) may occur in patients with organic heart disease in response to atrial
stretch due to elevated atrial pressure in conditions such as hypertension and cardiomyopathy. In
addition to chronic heart disease, AT can also be associated with acute events such as a myocardial
infarction, pulmonary decompensation, infection, excessive alcohol ingestion, hypokalemia, hypoxia,

stimulants, cocaine ingestion, and theophylline.[21]

Lesser et al. stated that atrial tachycardia was noted in 32 of 119 patients with acute myocardial
infarction, a 27% prevalence. The site of infarction was anterior in 50%, inferior in 38%, and
indeterminate in the remainder. Congestive failure or cardiogenic shock was noted in 22%, and

pericarditis was present in 19%.

The frequency of these complications was similar in a group of patients treated for acute myocardial
infarction without atrial tachycardia: congestive heart failure or cardiogenic shock in 20% and
pericarditis in 18%. This study suggests that atrial tachycardia is a common arrhythmia in the early
stages of acute myocardial infarction. Although it occurs frequently, it generally follows a benign
course. In rare instances, atrial tachycardia is more sustained and may result in important hemodynamic

impairment.[22]

This benign and common form of atrial tachycardia shares many features with accelerated

idioventricular rhythm, a rhythm attributed to enhanced automaticity.[23]

Due to this acute coronary event happened in a young female patient with no risk factors for CAD, our
initial thought was that it was likely caused by spontaneous coronary artery dissection which is far
commoner in this subset of patients, but the IVUS guided procedure helped us clarify the mechanism
of this event by demonstrating an early and marked atherosclerotic process in the coronary tree of this

patient.

The screening for CAD risk factor in female patients taking COCs should be carried out by primary
care or gynecologist physician always the go the consultation to avoid potential vascular complications
which can limit the quality of life in this essential subset of the population because it is better to prevent

than to treat.
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