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Editorial Comment / Editöryal Yorum
Evaluation of demographic and clinical characteristics of female
patients presenting with MINOCA
MINOCA ile başvuran kadın hastaların demografik ve klinik özelliklerinin
değerlendirilmesi
Merih Kutlu, M.D.
Department of Cardiology, Karadeniz Technical University School of Medicine, Trabzon, Turkey

Myocardial infarction with non-obstructive coronary arteries (MINOCA), which is a heterogeneous
group of cardiovascular disorders, was first reported
over 80 years ago.[1] MINOCA is characterized by
clinical evidence of the universal myocardial infarction criteria with less than 50% coronary artery stenosis on coronary angiography. MINOCA is a syndrome with a number of possible pathophysiologic
mechanisms suggested, including coronary arterial
dissection, coronary microvascular disorder (CMD),
coronary arterial embolization, and endothelial dysfunction. MINOCA occurs in 5%-15% in patients
with ST-segment elevation MI or non-ST segment
elevation MI (NSTEMI).[2,3] Accurate diagnosis may
require additional testing, including intracoronary
imaging studies with intravascular ultrasound or optical coherence tomography, echocardiography, cardiac magnetic resonance imaging, and provocative
testing for coronary vasospasm.[4] The prognosis is
highly variable, depending on the cause of MINOCA, including increased risk for re-infarction and allcause mortality. The optimal therapy for patients with
MINOCA remains unclear.[5]
Compared with patients with myocardial infarction
with obstructive coronary arteries (MIOCA), patients
with MINOCA are more likely to be younger and female and less likely to be associated with traditional
coronary artery disease risk factors; including dyslipidemia, hypertension, and diabetes mellitus.[2,6] In the
VIRGO study,[4] factors associated with MINOCA in-
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(10.5%) presenting
with myocardial infarction (MI) more than in men (3.4%).[7]
Female patients with MINOCA may be associated with vasomotor disorders and CMD owing to
inflammation, mental stress, and autonomic and neuroendocrine dysfunction, which predispose them to
endothelial dysfunction and CMD.[8] This condition
indicates a predominant role of non-atherosclerotic
related etiologies and risk factors in patients with MINOCA.
Although the prognosis of patients with MINOCA is better than that of patients with MIOCA, the
survival rate of patients with MINOCA is worse than
that of healthy individuals.[6] Female patients with
MINOCA may have more adverse cardiac events,
including non-fatal acute myocardial infarction
(AMI), non-fatal stroke, and heart failure hospitalization than male patients with MINOCA.[9] In the
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SWEDEHEART registry,[5] 22% of the patients with
MINOCA who developed re-infarction died during
the 2.3-year follow-up, and half of the deaths were
attributed to cardiovascular reasons. Opolski et al.[10]
investigated 38 patients with MINOCA using optical
coherence tomography and magnetic resonance and
found that MINOCA was often associated with atherosclerotic plaque disruption, thrombosis, and myocardial ischemic injury.
The treatment of MINOCA requires an individualized approach depending on the underlying diagnosis. At present, there are no specific treatment
recommendations for MINOCA because of a paucity of data from randomized controlled trials on
treatment in MINOCA. The SWEDEHEART registry[11] showed that treating MINOCA with angiotensin-converting enzyme inhibitors/angiotensin receptor II blockers and statins has a long-term effect on
favorable outcomes, and beta-blockers demonstrated
a positive trend; but no benefits were observed with
dual antiplatelet therapy. Bossard et al.[12] suggested
that antiplatelet treatment may be harmful in patients
with MINOCA, and therefore, should not be routinely used. The most appropriate treatment should be
selected on the basis of etiology.
In this issue of Archives of Turkish Society of
Cardiology, Gök et al.[13] investigated potential demographic and clinical differences between female
patients diagnosed with MINOCA and MIOCA. The
article is the first study to evaluate clinical and demographic findings of women with MINOCA in a
Turkish population and to compare these findings
with male patients with MINOCA. This study was a
multicenter, observational cohort study conducted in
Turkey in 2018, a subgroup analysis of the Myocardial Infarction with Non-Obstructive Coronary Arteries in Turkish Population (MINOCA-TR) study. This
study included 477 female patients diagnosed with
AMI. Among them, 49 were diagnosed with MINOCA, and 428 had MIOCA. The number of patients in
the MINOCA group was higher than in the MIOCA
group, and those with MINOCA were younger than
those with MIOCA. The frequencies of diabetes mellitus, hyperlipidemia, and hypertension were lower in
the MINOCA group than in the MIOCA group. The
MINOCA group had higher rates of recent flu history
and NSTEMI than the MIOCA group. When clinical characteristics of female patients with MINOCA
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were compared with those of male patients with MINOCA, the female patients were older, obese, had
lower hemoglobin levels, and higher frequency of
hypertension. The rate of smoking in female patients
with MINOCA was higher than that in the general female population on the basis of data from the
Turkish Statistical Institute.[14] Female patients with
MIOCA were older and had higher rates of hypertension, hyperlipidemia, and diabetes mellitus than female patients with MINOCA. This study showed that
traditional coronary artery disease risk factors were
lower in female patients with MINOCA than those
with MIOCA. In addition, age, diabetes mellitus, hypertension, hyperlipidemia, and NSTEMI were independent predictors of MINOCA.
The increase in age-related cardiovascular risk
factors in female patients with MINOCA may be
sharper than that in male patients with MINOCA.
General, clinical, and demographic characteristics
and cardiovascular risk factors in female patients
with MINOCA may differ from that of male patients
with MINOCA. Tokgözoğlu et al.[15] have shown that
cardiovascular risk factors are higher in the Turkish female population. The EUROASPIRE study[16]
showed that hypertension, diabetes mellitus, obesity, and hyperlipidemia were higher in women than
in men. Similar to the EUROASPIRE study, Gök et
al.[13] observed that female MINOCA patients had
higher rates of obesity and hypertension. Differently,
hyperlipidemia and diabetes mellitus were similar.
As indicated by the authors, important limitations
in the subgroup analysis of the MINOCA-TR study,
including the very small number of female patients
with MINOCA, the lack of a short-term and longterm prognosis, and specific risk factors related to
women were not questioned. Furthermore, the treatment and laboratory tests were unknown, and other
possible reasons for MINOCA were not assessed
using non-invasive and invasive diagnostic modalities. Moreover, this study may not reflect the global
perspective.
Additional limitations of this article could be the
lack of enrollment of patients according to country
population distribution and the significant age difference between the men and women with MINOCA
that could affect the results of the sex comparison.
The age difference between women with MIOCA
and MINOCA probably affects the clustering of risk
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factors. In addition, the difference observed in the
general population of Turkish women with MINOCA
could be owing to the small number of the study population and the age difference.
Although there are significant limitations, this is
the first study that investigated the demographic and
clinical features of female patients with MINOCA
and compare these with that of male patients with
MINOCA in a Turkish population. This study also
demonstrated that MINOCA is not a benign condition. This trial increased awareness of gender differences in patients with MINOCA and highlighted the
need for further studies to investigate the underlying
pathophysiologic mechanism and treatment in female patients with MINOCA.
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