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CASE REPORT

Identical STEMI Pattern in Two Siblings
with Different Risk Factors

Renata Gerculy', Camelia Libenciuc!, Nora Rat"?, Monica Chitu>?, Imre Benedek'?,

Theodora Benedek!?

! Clinic of Cardiology, Emergency Clinical County Hospital, Targu Mures, Romania
2 Center of Advanced Research in Multimodality Cardiac Imaging, CardioMed Medical Center, Targu Mures, Romania

ABSTRACT

Environmental factors may have an important role in the development of coronary heart
disease. However, it is not clearly understood yet how the genetic factors interplay with the
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environmental ones in the onset of acute myocardial infarction. The early onset of coronary

artery disease in cases with a positive family history suggests a certain role of genetic pre-
disposition, but the open question remains: could environmental differences contribute to
this predisposition? This case report describes similar coronary angiographic findings of two
brothers who developed acute myocardial infarction in their early 40s, after being exposed to

different environmental risk factors.
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INTRODUCTION

Coronary artery disease (CAD) is one of the leading global
causes of mortality and morbidity. The influence of genet-
ic and environmental factors on CAD has been of great in-
terest for researchers since the 1950s. We present the case
of two brothers who developed acute myocardial infarc-
tion in their early 40s, with nearly identic coronary ar-
tery involvement and the same localization of the culprit
lesion. The most relevant difference between the siblings
was that one of the brothers was diagnosed with an auto-
immune condition — ankylosing spondylitis (AS), which
was associated with permanent systemic inflammation,
putting him at a higher risk for myocardial infarction. The
coronary lesions found in his sibling, who presented the

same clinical pattern of an acute myocardial infarction,
were similar, thus suggesting the role of genetic predis-
position for coronary heart disease. In addition, the pa-
tients presented a positive family history of early coronary
artery disease.

CASE REPORT

Brother A is a 45-year-old man, with a body mass index
of 35.3 kg/m?, a medical history of hypertension, hyper-
cholesterolemia, and medically controlled (with biological
therapy) AS (Bechterew’s disease). The patient presented
to the emergency department (ED) of a secondary care
hospital, complaining of typical acute chest pain with ra-
diation in the left upper limb, associated with shortness
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FIGURE 1. Invasive coronary angiography revealing the right coronary artery with significant stenoses in brother A (A) and brother B (B)

of breath. The 12-lead electrocardiogram (ECG) revealed
a 2—3 mm elevation of the ST segment in leads DII, DIII,

and aVF, as well as ST depression in DI and aVL. Findings
on the physical examination and blood tests were unre-
markable, except for a moderate increase in cardiac en-

zymes. Transthoracic echocardiography showed discrete
hypokinesis of the inferior wall of the left ventricle. As the
clinical presentation and ECG changes were suggestive for
the diagnosis of ST-segment elevation acute myocardial
infarction (STEMI) of the inferior and lateral wall of the

FIGURE 2. Invasive coronary angiography revealing the left coronary artery with significant stenoses of the anterior descending artery and

circumflex artery, in brother A (A) and brother B (B)
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left ventricle, the patient was immediately transferred to
a tertiary care hospital with a cardiac catheterization lab-
oratory. The emergency coronary angiography revealed
right coronary artery (RCA) domination, with a severe ste-
nosis in the vertical segment (Figure 1A). The left coronary
artery presented a moderate 50% stenosis in the distal
segment, the first diagonal artery had a severe stenosis of
up to 80%, while the circumflex artery presented a severe
stenosis in the middle segment (Figure 2A). The culprit le-
sion was considered the one located at the level of the RCA
and was treated by primary PCI with stent implantation.
The patient was stable during and after the procedure, and
the revascularization procedure was considered successful.
Brother B is a 43-year-old man with a body mass index
of 22.9 kg/m?, chronic smoker, without any other comor-
bidities, who presented to the emergency room less than
one year after his brother had been diagnosed with an
acute coronary syndrome. At presentation, he complained
of similar symptoms, with acute onset of constrictive
chest pain with dyspnea. The symptoms had started 6
hours before presentation. The physical examination re-
vealed normal heart and lung sounds, while the labora-
tory tests found elevated levels of cardiac troponins and
CK-MB, and elevated total cholesterol levels (200 mg/
dL). The 12-lead ECG revealed ST-segment elevation of
more than 2 mm in the inferior leads, with concordant
ST-segment depression, and the transthoracic echocar-
diography showed discrete hypokinesis of the inferior and
posterior wall of the left ventricle. The patient underwent
emergency coronary angiography for inferior STEMI,
which revealed atherosclerotic infiltration of the left an-
terior descending artery (LAD) with a 70% stenosis in the
middle segment. The circumflex artery presented a diffuse
atherosclerotic involvement with a significant coronary
lesion in the proximal segment, with 80% stenosis (Figure
2B). The RCA presented an acute occlusion in the vertical
segment (Figure 1B), which was treated by primary percu-
taneous coronary angioplasty with drug-eluting stent. A
TIMI 3 flow was recorded after the procedure. The proce-
dure was uneventful, and the patient was monitored in the
intensive cardiac care unit for 48 hours, receiving opti-
mal medical treatment and was discharged after 5 days of
hospitalization. The patients agreed to the publication of
their data, and the institution where the patients had been
admitted, approved the publication of the cases.

DISCUSSIONS

There are several points of interest in the two cases: (1)
first-degree relatives with almost the same age at the on-

set of the myocardial infarction; (2) relatively young age
of CAD diagnosis; (3) similar coronary artery involvement;
(4) same localization of the culprit lesion, in the right
coronary artery; (5) persistent inflammatory status; (5)
positive history of CAD on the maternal side; (6) elevated
blood cholesterol levels in both brothers.

The hereditary nature of CAD is well known, but the
most remarkable observation in these cases is the differ-
ent predisposing cardiovascular risk profiles of the two
brothers. Brother A had a history of a chronic systemic
autoimmune disease. AS is a rare condition that primar-
ily affects the sacroiliac joints and the axial skeleton, but
can also cause extra-articular complications involving the
heart, lungs, eyes, and nervous system.

Several studies have investigated the existence of in-
creased cardiovascular risk in chronic inflammatory rheu-
matic diseases, especially in AS. The persistently elevated
chronic inflammatory response is considered a non-tradi-
tional risk factor for CAD and has been associated with ac-
celerated atherosclerosis.'”> The underlying inflammatory
process in AS plays a pivotal role in developing CAD by pro-
moting a hypercoagulable state due to excessive activation
of the coagulation cascade and inhibiting the anti-coagu-
lation and fibrinolytic pathway.> Afterwards, the oxidative
stress and inflammatory cytokines are also contributing to
the development of premature CAD by promoting endo-
thelial dysfunction. In addition, patients with AS have an
increased risk of developing metabolic syndrome and dys-
lipidemia. Also, a considerable increase in intima-media
thickness was found in AS, which is a marker of subclini-
cal atherosclerosis.”? Besides the inflammatory effects of
AS on the endothelium and the accelerated atherosclerotic
process, the limited functional capacity due to chronic
joint pain leads to sedentary lifestyle and weight gain,
increasing cardiovascular risk and favoring the develop-
ment and vulnerabilization of coronary atherosclerosis.®
The average prevalence rate of CAD in AS patients is about
two- to three-fold higher in comparison with the general
population.? Nonetheless, brother B developed an acute
myocardial infarction even without this highly predispos-
ing risk factor, at almost the same age as his brother, with
an identical coronary artery involvement.

Families with clustering of coronary heart disease rep-
resent 14% of the community, but account for 72% of
young affected patients, which reflects shared behavioral,
environmental, and genetic factors within families. Fur-
thermore, a history of CAD in a first-degree family mem-
ber is associated with a 1.5—3-fold increased risk of the
disease. Accordingly, the risk may be increased more than
10 times if a brother is affected before the age of 45 years.
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Also, the risk increases with the number of affected family
members, especially from an early age.’

The most recent studies have estimated approximately
60 genetic loci linked to coronary risk. The role of genetic
mutations in CAD was discovered in cases with familial
aggregation of coronary atherosclerosis. The most com-
mon cause of family clustering of CAD is familial hyper-
cholesterolemia. It is considered the primary monogenic
driver of CAD, leading to accelerated atherosclerosis.® In
both cases, high blood cholesterol levels were identified,
which could explain the development of CAD at this rela-
tively young age, possibly due to accelerated atheroscle-
rosis.

Maurovich et al., in a large prospective heritability
study, have described atherosclerosis as a geometrically
focal disease with the capacity of involving the inner cur-
vature of coronary vessels and the outer edges of their
bifurcations.® These areas are considered susceptible due
to slower blood flow and direction changing of the blood
with the cardiac cycle. This results in a low hemodynamic
shear stress, which may cause endothelial damage. Fur-
thermore, coronary vascular areas with a low variability of
hemodynamic shear stress are less affected by atheroscle-
rosis. Therefore, the geometry of coronary arteries should
be considered a potential risk factor for the development
of atherosclerosis.® However, there is large variation in the
anatomical configuration of coronary arteries from indi-
vidual to individual, and there are no evident data about
the genetic and environmental influences in the develop-
ment of coronary artery geometry.

CONCLUSIONS

The importance of gene-environment interaction is a
highly investigated subject in cardiovascular research,
but it has not been yet elucidated how these interactions
act in the complex development of cardiovascular dis-
eases. The particularity of the presented cases is that one
brother had an underlying chronic inflammatory disease,
while the other presented modifiable cardiovascular risk
factors (smoking). Despite this, both brothers presented
an acute inferior STEMI, with the same location of the
infarct-related artery and similar associated coronary le-
sions in the non-culprit coronary branches. At the same
time, both brothers required coronary stent angioplas-
ty at roughly the same age (early 40s). This interesting
clinical scenario brings to light the relationship between
genetic and environmental factors in the development of
coronary atherosclerosis and acute cardiovascular events.
More likely, the elevated cholesterol levels associated

with familial hypercholesterolemia and the positive fam-
ily history suggest the high impact of genetic predispo-
sition for developing myocardial infarction. The genetic
risk factors are not modifiable, but efforts should be made
in the area of gene sequencing and phenotyping, in order
to identify more suitable prevention strategies and future
treatments.
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