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Genetic factors and hypofibrinolytic statemay contribute to the likelihood of developing inmyocardial infarction
(MI) in young women rather than traditional risk factors. High plasminogen-activator inhibitor-1 (PAI-1) level
and PAI-1 gene polymorphism have been shown to be associated with thrombotic events such as myocardial
infarction, deep venous thrombosis, and stroke. We determined 4G/4G polymorphism in a 34-year-old female
patient with subacute anterior myocardial infarction and coronary thrombus in left anterior descending artery
on coronary angiogram.
© 2016 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

The pathogenesis of myocardial infarction (MI) is complex and
multifactorial, including multiple interacting environmental and
genetic factors. Traditional risk factors such as hypertension, diabetes
mellitus, and hypercholesterolemia are less pronounced in the younger
patients in development of the myocardial infarction. Therefore,
additional factors such as genetic factors and hypofibrinolytic state
may contribute to the likelihood of developing in the myocardial
infarction and may be required to determine in young participants.1

Plasminogen-activator inhibitor-1 (PAI-1) is a member of serpin super-
family of protease inhibitors and a key regulatory protein of fibrinolysis
cascade by inhibiting plasminogen activators which are tissue plasmin-
ogen activator (t-PA) and urokinase (u-PA).2 High plasma PAI-1 levels
have been shown to be associated with atherosclerosis, restenosis, and
in the pathogenesis of disorders associated with thrombotic events
such as myocardial infarction and deep venous thrombosis.2–4 It was
reported that PAI-1 gene polymorphism such as 4G/5G and 4G/4G
genotypes has been associated with the higher gene expression and
higher PAI-1 levels in the circulation resulting in an increased risk for
thrombotic events such as MI and stroke.5–10
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Case report

A 34-year-old female patient had been admitted for chest pain of
about 5 days, which accelerates with exertion and resolves with rest.
She has no any history of smoking, alcohol, drug abuse, systemic
disease, or family history of cardiovascular disease. Blood pressure
was 115/70 mm Hg and heart rate was 88 BPM. Cardiac auscultation
was normal heart sounds with nomurmur. Other physical examination
findings were normal. ECG revealed loss of R progression on V2–3, ST
segment elevation on V2–5, and new developed deep inverted T
waves on V1–V6 (Fig. 1). Twoweeks before symptoms, ECGwas normal
with positive T waves. Echocardiography was normal with absence
of any wall motion abnormalities. Blood tests were troponin
0.419 mcg/L, CK-MB b21 ng/mL. Coronary angiogram revealed long
intracoronary thin thrombus adjusted to endothelium at LAD artery
(Fig. 2). Because of lack of response to repeated dosages of intracoronary
nitroglycerin, and typical thin trombus appearance, vasospastic angina
was excluded. Patient has received tirofiban infusion for 24 hours.
Repeat coronary angiogram has shown partial resolution of coronary
thrombus (Fig. 3). During hospital care, chest pain diminished with
enoxaparine 6000 IU twice daily, clopidogrel 75 mg, acetyl salicylic
acid 300 mg, metoprolol 50 mg, and nitrate therapy. Statin therapy
was not initiated because of absent conventional risk factors. ECG
follow-up showed that resolution of ST segment elevation, but negative
T waves were persisted. Warfarin was started and acetyl salicylic acid
dose was adjusted as 100 mg per day. Patient has been discharged
with prescribing same medical treatment. Genetic analysis showed
that negative for protrombin genemutation (G20210A), Factor V Leiden
ier B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 1. ECG on admission.
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(G1691A), Factor XIII V34L, MTHFR (C677T), Protein C and Protein S
mutation, antithrombin III, antiphospholipid antibody.

Lupus anticoagulant had a weak positive result of 1.35, thought as
clinically irrelevant (cut-off value: negative: b1.2; weak positive: 1.2–
1.5, positive: N1.5, markedly positive: N2.0). Heterozygot MTHFR
(A1298C) mutation has been revealed as positive, but homosistein
levels were normal, and there was weak evidence of developing throm-
bus with this mutation in current literature. Protrombine Activator
Inhibitor 1 (PAI-1) serpine 4G/4Gmutation has been revealed by genetic
analysis. This mutation has been known to be a high risk for thrombotic
events. So we thought it was responsible for this event. During follow-
up, the patient has complained of intermittent chest pain with short
duration as couple of minutes and resolves spontaneously. After
2 months, ECG findings were similar with negative T waves on V1–V6,
and there was short duration of angina attacks. At 4 months, ECG
revealed that negative Twavewas only at V2–V3 leads, and at 5months,
ECG was normal with positive T waves and clinically asymptomatic.

Discussion

An increased capacity to form blood clots or decreased fibrinolytic
capacity due to high plasma PAI-1 levels has been shown to play an im-
portant role in the pathogenesis of disorders associatedwith thrombotic
events such as MI and ischaemic stroke.1,8,11,12 It was also found that
Fig. 2. Coronary thrombus on left anterior descending artery.
increased levels of PAI-1 were associated with coronary endothelial
dysfunction, plaque progression, and vulnerability leading to unstable
angina pectoris and acute myocardial infarction.2,13–15 It has been also
reported that several genetic variations in coagulation and fibrinolytic
proteins were associated with the development of the risk of MI.7 The
PAI-1 gene known as SERPIN 1 gene in humans is located on chromo-
some 7q22.4 Two genetic variations, which were guanosine insertion/
deletion, −675 4G/5G, and −844 G/A promoter polymorphisms
in the PAI-1 gene, have been associated with increased PAI-1 levels
and linked to various vascular diseases such as MI and deep vein
thrombosis.5,7,13,16,17 Homozygosity for the deletion genotype (4G/4G)
has been associated with higher gene expression than those associated
with the insertion genotype (5G/5G) resulting in higher PAI-1 levels in
the circulation and an increased risk for venous thrombosis, pulmonary
thromboembolism, and MI through impairment of fibrinolytic function
by elevated PAI-1 activity.5,7,8,16,18 Plasma levels of PAI-1 have a wide
and peak in the morning, whereas concentrations of t-PA exhibit less
prominent circadian variation, and a relative hypofibrinolytic state
may occur in themorningwith increased platelet reactivity. That condi-
tion may contribute to the increased risk of MI seen during this period.
In a study, it has been also reported that morning increase in PAI-1
Fig. 3. After tirofiban infusion, thrombus with partial resolution persisted on the left
anterior descending artery.
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activity may be determined in 4G/4G genotype subjects.13 Boekholdt
et al. showed that homozygosity for the PAI-1 4G allele was significantly
associated with increased risk of myocardial infarction.7 In a large
Japanese study, the PAI 4G/5G polymorphisms appeared to be a risk
factor for myocardial infarction in women.19 In a recent study, Ismail
et al. found that PAI-1 genotype was higher in Egyptian patients with
myocardial infarction. There was about twofold increased risk of MI
associated with 4G4G + 4G5G compared with 5G5G. However, in that
study, the PAI-1 polymorphism (4G) was not found associated with
MI, whereasmodest risk could not be excluded.13While thementioned
data suggested positive association between the development ofMI and
PAI-1 gene polymorphism, Atherosclerosis, Thrombosis, and Vascular
Biology Italian Study Group (2003), did not find any association
between PAI-1 gene polymorphisms and the development of acute MI
at a young age (under the age of 45 years).20 Ding et al. also found
that PAI-1 gene polymorphisms were associated with high plasma
PAI-1 levels, whereas they were not associated with MI or stroke.21

There are some studies in the literature that reported that PAI-1
antigen levels are positively correlated with cholesterol, LDL-cholesterol,
VLDL, and triglyceride levels and negatively with HDL cholesterol.4,18,22

In addition, it was suggested that the 4G/4G genotype has been reported
to be associated with high cholesterol levels.22 It was also claimed that
the increase in PAI-1 levels resulting from the activation of the renin–
angiotensin system and hypertension in subjects with the 4G/4G
genotype.4 It was also found that smoking by patients carrying the 4G
allele may have an important impact on the frequency of MI.13 Conse-
quently, data about the relation of PAI-1 with myocardial infarction
are still inconclusive and contradictory.

The etiology of cardiovascular disease is multifactorial and strongly
involves genetic and environmental factors. The interaction of genetic
and traditional risk factors such as smoking, hypertension, hypercholes-
terolaemia may have a role in the development of MI. So that, identify-
ing them for primary prevention early in life, especially in the presence
of genetic predisposition, is important. Despite aforementioned data,
the clinical use of fibrinolytic markers to determine coronary risk offers
onlymarginal value and nodata available suggest analysis offibrinolytic
function in addition to traditional risk scores. We propose that the
determination of well-described polymorphisms in the PAI-1 promoter
and other components of the fibrinolytic system as a novel risk factor in
addition to traditional risk factors is important.

Conclusion

Certain genetic disorders have tendency to myocardial infarction.
Genetic testing should be considered for patients with young age,
atypical presentation, and who have specific angiographic findings.
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