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CASE REPORT

Role of the Methylene Tetrahydrofolate
Reductase (MTHFR) Gene Mutation
in Acute Myocardial Infarction
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This is a case report of a 36-year-old male who was diagnosed with acute inferior and right
ventricular myocardial infarction and treated with percutaneous coronary angioplasty with a
drug-eluting stent in the right coronary artery. A profile test for thrombophilia was performed
for methylene tetrahydrofolate reductase (MTHFR) gene mutation; the test was positive for
a heterozygous mutation — C677C and 1298A. The patient received a long-term treatment
with folic acid supplements, taken daily. This case report shows that medical doctors should
have an outside-the-box approach for the diagnosis and therapeutic management of young
patients who present with acute cardiovascular events. If the patient in question does not
present clear cardiovascular risk factors for acute myocardial ischemia, the clinician should
seek for possible causes, thus leading to several benefits in the management and secondary
prevention of such cases.
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INTRODUCTION botic events include the mutation of several genes that
encode the coagulation factors, such as antithrombin,

Adjustable risk factors for ischemic heart disease con- C and S protein, fibrinogen, prothrombin, and factor V

sist of elevated arterial blood pressure, hyperlipidemia,
chronic tobacco use, increased body weight, sedentary
lifestyle, diabetes mellitus, and anxiety.! Other aspects,
such as gender and age, are unchangeable cardiovascular
risk factors.? If a patient is admitted to the hospital for
typical symptoms of an acute thrombotic event (acute
myocardial infarction in the presented case), without
any significant cardiovascular risk factors, the clini-
cian is required to exclude genetic disorders as etiology
for the acute diagnosis.> Genetic causes that have been
shown to be independent risk factors for acute throm-

from the clotting cascade.* The genetic mutation of the
methylene tetrahydrofolate reductase (MTHEFR) gene,
which causes a transitional shift in cytosine to thymidine
on the 677 nucleotide, leads to a low enzymatic activity
and a modified folic acid state with increased folate ne-
cessity. The 677 T mutation of the gene that encodes the
MTHEFR causes C/C, C/T, and T/T genotypes, leading to
an elevated serum level of homocysteine in human sub-
jects.>® Increased levels of homocysteinemia lead to early
atherosclerotic lesion formation and venous thrombo-
embolism.”

Janos Sinkd: Str. Dr. Dénes Laszld nr. 2, 530173 Miercurea Ciuc, Romania, Tel: +40 266 324193



42 Journal of Cardiovascular Emergencies 2017;3(1):41-43

FIGURE 1.

This manuscript is a report on a 36-year-old male who
was admitted in emergency conditions, with acute chest
pain that proved to be an acute right ventricular myocar-
dial infarction (MI). A profile test for thrombophilia was
performed for MTHFR gene mutation; the test was posi-
tive for a heterozygous mutation — C677C and 1298A.

CASE PRESENTATION

The patient, male, 36 years old, presented to the Emergency
Department after 3 hours from the onset of a constrictive,
acute chest pain that irradiated down his left arm, with dia-
phoresis, nausea, and fatigue. The patient’s medical history
was negative for diabetes, high blood pressure, and chronic
tobacco use. The patient did not present any family his-
tory of cardiac or cerebrovascular events. The clinical ex-
amination on admission revealed a regular heart beat (91/
min) and normal blood pressure (137/71 mmHg), with no
other pathological modifications. The electrocardiography
was illustrative of a postero-inferior and right ventricular
ST elevation myocardial infarction (ST-segment elevation
in leads D2, D3, aVF, V3R-V5R, ST depression in leads D1,
aVL, V1-V2). The patient underwent emergency invasive
coronary angiography that showed the acute thrombotic
occlusion of the right coronary artery, for which a primary
percutaneous coronary angioplasty with a drug-eluting
stent was performed (Figure 1). The angiographic aspect of
the left coronary artery did not show any atherosclerotic
lesions. The laboratory tests were normal for the complete
blood cell count, with normal ranges of serum cholesterol
triglycerides, kidney and hepatic enzymes.

Following the percutaneous coronary intervention, the
patient showed a complete resolution of ST-segment el-
evation, as well as the disappearance of chest pain and
other symptoms. The full hospitalization time was 5 days.

Periprocedural coronary angiogram. A — right coronary stenosis, B — after thrombus aspiration, C — postinterventional

Due to the young age of the subject, screening for
thrombophilia was performed, which included testing for
MTHFR gene mutation. The screening results showed that
the patient was positive for a heterozygous (C677C and
1298A) MTHFR gene mutation. Also, the patient had an
increased serum level of homocysteine: 10.5 umol/L (nor-
mal range <10 pmol/L).

A hematology consult was requested, which recom-
mended decreasing the homocysteine level, without long-
term oral anticoagulant therapy. The patient has been fol-
lowed-up in out-patient conditions at regular time periods.

The patient agreed to the publication of his data and the
institution where the patient had been admitted approved
the publication of the case.

DISCUSSION

Coronary atherosclerotic lesions appear as a result of a
complex process that takes place within the vessel wall.
Several studies have evaluated the involvement of homo-
cysteine in the process of cell injury at the level of the en-
dothelium.®9

Genetic polymorphism associated with several risk fac-
tors leads to increased incidence of ischemic heart disease.
Elevated serum levels of homocysteine, caused by MTHFR
gene mutation, can be treated with folate supplements. It
has been shown that the clinical evolution of arterial or
venous thrombotic events in patients with MTHFR gene
mutation and increased homocysteine levels improves
under supplementation with folic acid, as seen also in this
case report.’® Gene disorders that affect clotting factor V,
prothrombin, and homocysteine, increase the risk of de-
veloping acute coronary syndromes or stroke, especially at
ayoung age." Nevertheless, the screening protocol applies
to a relatively low number of subjects, since the number of
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patients who present the association of acute myocardial
infarction and these mutations is modest. The tendency
for thrombotic events, either arterial or venous, analyzed
individually, is influenced by the complex interaction be-
tween local and systemic processes.*?

In the case presented here, screening for MTHFR gene
mutation was performed due to the patient’s age and lack
of cardiovascular risk factors.

We found few cases with acute MI and ViIHER gene
mutation in the literature. The first report was published
in1997, on a 35-year-old male patient who presented with
acute MI, a homozygous MTHFR gene mutation that led
to hyperhomocysteinemia, and a heterozygous mutation
of the Leiden V factor gene.”® The patient also presented
several risk factors for ischemic heart disease, including
late onset type I diabetes and increased cholesterol level.
The other described cases also presented a homozygote
mutation (with or without other gene mutations), risk
factors such as smoking, use of oral contraceptive medi-
cation, obesity, and developed myocardial infarction. The
particularity of our case is that a heterozygote MTHFR
gene mutation was found in a patient with no significant
medical history and no cardiovascular risk factors who
has been admitted under emergency conditions for acute
myocardial infarction.

Establishing an accurate prognosis and predicting fu-
ture adverse cardiovascular events in patients with MTH-
FR gene mutation is far from easy, due to its heterogenous
mutation process and various forms of clinical presenta-
tion. Nevertheless, medical practitioners should have an
outside-the-box approach to such patients, especially
when young patients present with acute MI in the lack of
any other cardiovascular risk factors.

CONCLUSIONS

When the presentation diagnosis is not explained by es-
tablished pathophysiological mechanisms and there are
no obvious and identifiable etiological explanations, clini-
cians should seek for rare causes that will eventually lead
to a complex therapeutic approach, beneficial for both the
patients and their families.
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