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ABSTRACT

Background: Combined oral contraceptive pills are associated with an established risk for venous thrombosis; however, their risk
for arterial thrombosis remains uncertain, especially with the development of low dose new generations of combined oral contraceptive.
Arterial thrombosis is less likely to occur with the use of oral contraceptive pills in the absence of cardiovascular risk factors.

Case: We report a 35-year old female with no cardiovascular risk factors who presented with thrombotic anterior wall myocardial
infarction 6 months after using a third generation low dose combined oral contraceptive pills (Marvelon; ethinylestradiol 30 mcg and

desogestrel 150 mcg).

Conclusion: Third generation low dose combined oral contraceptives may lead to myocardial infarction in young women, even in the

absence of other cardiovascular risk factors.
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INTRODUCTION

Since the development of the Oral Contraceptive (OC) pills,
their association with an increased risk of venous thromboembolism
has been well established [1]. This risk has been decreased, although
not yet eliminated, by the introduction of newer generations of oral
contraceptives with reduced doses of estrogen.

The risk of arterial thrombosis has been a universally feared, but
not well established, adverse event of the oral contraceptives. This
risk is thought to be cumulative with the association of other risk
factors of arterial thrombosis [1]. In this case report, we present a
young lady who was admitted to our hospital with the diagnosis of an
ST-Elevation Myocardial Infarction (STEMI). Apart from the use of
a third generation of OC pills, she has no associated cardiovascular
risk factors.

CASE DESCRIPTION

A 35-year-old female with no past medical history was admitted
to our hospital with typical chest pain that began 2 hours before
admission. She described the pain as a pressure-like sensation
radiating to her left arm and back and was associated with sweating.
She was not a smoker or alcohol consumer and reported no illicit
drug use; however, laboratory confirmation was not pursued as the
suspicion of drug abuse was low. She had no history of miscarriages
and no family history of coronary artery disease. She was married
and using a third generation low dose combined oral contraceptive,
Marvelon (ethinylestradiol 30 mcg and desogestrel 150 mcg), for six
months.

Her vital signs and body mass index were within normal
range, as follows: Heart Rate (HR): 71/min, Blood Pressure
(BP): 126/73 mmHg, Respiratory Rate (RR): 17/min,
oxygen saturation on room air 100%, and BMI: 23 Kg/m’
Upon admission, the 12-lead Electrocardiogram (ECG) showed ST-
segment elevation mainly in leads I and aVL in addition to minimal
elevation in V2 and V3 and associated poor R wave progression
as shown in figure 1. The patient’s cardiac enzymes (high sensitive
Troponin-T) was elevated upon admission, and it continued to rise in
the first day to 8026 ng/L as demonstrated in figure 2 below.

Primary Percutaneous Coronary Intervention (PCI) was
performed and showed a big thrombus in the proximal Left
Anterior Descending (LAD) artery and an occlusion in the mid
LAD. Thrombus aspiration was done, and post aspiration coronary
angiography showed residual thrombus, however, TIMI II- IIT flow
was established, as demonstrated in figure 3.
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She was admitted to the Cardiac Intensive Care Unit (CICU)
with 48 hours of eptifibatide infusion along with dual antiplatelet
agents (aspirin and clopidogrel). Her Echocardiogram (ECHO)
showed hypokinesia of the antero-septal area with akinesia of
the apical region. Ejection Fraction (EF) was estimated to be 48%.
Thrombophilia workup was negative, including lupus anticoagulant,
protein S and protein C. Autoimmune disease screening was negative,
including rheumatoid factor and Antinuclear Antibody (ANA).

On the fifth day of admission, she had re-look Coronary
Angiography (CAG) which showed residual thrombus again, with no
change in size, as shown in figure 4.

However, thrombus aspiration was not performed because of
risk of distal embolization. Therefore, she was kept on therapeutic
enoxaparin at a dose of 1mg/kg subcutaneous twice daily until
her Troponin-T normalized and discharged home on day 17" of
admission.

DISCUSSION

Combined OC pills have become one of the most popular
methods of birth control worldwide since their introduction in the
1960s [2,3]. They contain both estrogen and progestin hormones.
Thrombosis is the most severe adverse effect associated with the
use of oral contraceptives [1]. In an attempt to reduce the harmful
thrombotic risks of oral contraceptives, over the past decades, the
hormonal components of OC pills have been modified. The estrogen
dose has been reduced from 150 mcg to less than or equal to 30
mcg, and new generations of progestin hormone were developed
[2]. Combined oral contraceptives in the 1960s contained a first-
generation progestin (norethisterone, lynestrenol), then in the 1970s,
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Figure 1: Electrocardiographic features of acute anterior wall myocardial
infarction at presentation.
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the second generation (levonorgestrel, norgestrel) was used, and in the
1980s and 1990s, the third generation (desogestrel, gestodene) started
to be used and were developed in order to reduce the androgenic side
effects [4-6].

The association between oral contraceptives and venous
thrombosis is well established with an estimated risk of three to
six folds increase compared to non-OC users [1]. Nevertheless, the
association of oral contraceptives with arterial thrombosis, including
Myocardial Infarction (MI), is controversial and not yet well-
established. A recent Cochrane meta-analysis of 24 studies showed
that oral contraceptives increased the risk of arterial thrombosis,
including MI or ischemic stroke by 1.6 folds; MI (Relative Risk [RR]
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Figure 2: High sensitive Troponin T trend during hospitalization.

Figure 3: A and B: Angiographic imaging of the proximal LAD thrombus and
mid LAD occlusion before thrombus aspiration in the right caudal projection
and right cranial projection; respectively

C and D: Angiographic imaging of LAD after thrombus aspiration in the right
caudal projection and right cranial projection; respectively.

Figure 4: A and B: Angiographic imaging of the residual thrombus at proximal
LAD in the right caudal projection and right cranial projection; respectively.
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1.6,95% CI 1.2 to 2.1) and ischemic stroke (RR 1.7,95% CI 1.5 to 1.9).
Interestingly, the risk of arterial thrombosis did not vary among the
different progestin generations; however, the relative risk increased
with increasing the estrogen dose. For preparations containing
20 mcg of estrogen the relative risk is 1.6 (95% CI 1.4 to 1.8), for
preparations containing 30 to 49 mcg of estrogen the relative risk is
2.0 (95% CI 1.4 to 3.0), and for preparations containing > 50 mcg of
estrogen, the relative risk increases to 2.4 (CI 1.8 to 3.3) [7]. However,
the Risk Of Arterial Thrombosis In Relation To Oral Contraceptives
(RATIO) study demonstrated that risk of MI associated with oral
contraceptives is 2 (95% CI 1.5-2.8) and the risk was reduced with the
third generation of progestin with an adjusted odds ratio of 1.3 (95%
CI0.7-2.5) [8].

The risk of oral contraceptive induced arterial thrombosis is more
pronounced with other risk factors for arterial thrombosis; including
smoking, hypertension, diabetes, and hypercholesterolemia [1]. Tt
was shown that the risk of MI increased to 13.6-fold (95% CI 7.9-
23.4) for OC users with smoking history, 6.1-fold (95% CI 3.1-12.1)
for OC users with hypertension, 17.4-fold (95% CI 3.1-98.1) for OC
users with diabetes, and 24.7-fold (95% CI 5.6-108) for OC users with
dyslipidemia [8]. Age is a strong risk factor for thrombosis; however,
it was shown that the risk of MI induced by oral contraceptives is
more common in smoking women over 35 years of age [9]. Although,
the mechanism of oral contraceptives induced MI is not well
understood, the cause of MI among OC users is thrombotic rather
than atherosclerotic and could be attributed to the pro-thrombotic
effects of oral contraceptives [9].

We reported a 35-year old lady who presented with anterior
wall MI and was using a third generation low dose combined oral
contraceptive, Marvelon (ethinylestradiol 30 mcg and desogestrel 150
mcg) for six months. She did not have any risk factors for coronary
artery disease, including hypertension, diabetes, dyslipidemia,
smoking, obesity, or family history for cardiovascular diseases.
Hypercoagulable disorders and auto-immune diseases were ruled
out.

To our knowledge, this is the second case report of low dose third
generation oral contraceptives induced arterial thrombosis in the
absence of risk factors for MI. In 2016 Aslan AN et al. [10] reported
a case of a 20-year old female, non-smoker and with no risk factors
for cardiovascular disease, who developed an inferior wall MI one
month after the use of third generation low dose oral contraceptives.
Compared to that case, our patient was slightly older and had been
using oral contraception for a longer period. Moreover, our patient
developed anterior wall MI, while in the previously reported case, the
patient presented with inferior wall MI. In our case, hypercoagulable
state was ruled out however, this was not addressed in the above-
mentioned case.

CONCLUSION

In conclusion, even with the use of a third generation OC
pills, arterial thrombosis adverse events, including MI should be
considered. This is applicable regardless of the absence of other
risk factors for arterial thrombosis. With the widespread use of OC
pills, we believe that physicians should keep this risk in mind when
prescribing oral contraceptives.
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