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Summary

Objective
Investigate endocrinological pathologies associated with acute coronary syndrome (ACS] in case of intact coronary
arteries.

Materials and methods
We examined 168 patients with the diagnosis of acute coronary syndrome and analyzed the results of routine
laboratory tests including carbohydrate metabolism and thyroid function parameters.

Results

In case of suspected ACS females have intact coronary arteries more often than males. More than 90% of this
group of patients have arterial hypertension, often they have dyslipidemia, arrhythmias, history of old myocardial
infarction. Myocardial infarction’s possibility appears more often when there is concomitant diabetes mellitus.

Conclusion

Females under 75 years old with thyroid gland pathology, impaired carbohydrate metabolism and elevated blood
pressure have higher possibility to develop ACS without ST segment elevation in intact coronary arteries. It is
reasonable to include thyroid hormone blood levels estimation into standard ACS diagnostic algorithm and intact
coronary arteries detection.

* Corresponding author. Tel 8-927-272-55-30. E-mail: Tnilych1972@mail.ru.
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Introduction

According with the World Health Organization (WHO],
17.5 million people died from cardiovascular diseas-
es in 2012, of these deaths, an estimated 7.4 million
(42.3%) were due to coronary heart disease (CHD).
According with the Federal State Statistics Service
(Rosstat), mortality due to cardiovascular system dis-
eases was 49.6% of total number of death cases. CHD
is the cause of death in more than half of all cases,
and it corresponds to 26.7% of all number of deaths
[1]. Therefore, cardiovascular diseases and CHD in
particular remain one of the main causes of mortality
in the Russian Federation.

The term “acute coronary syndrome” (ACS) as a
working diagnosis was introduced by the specialists
of Russian Society of Cardiology (RSC) to indicate
exacerbation of CHD. Coronary artery (CA) thrombo-
sis occurring at the place of atherosclerotic plaque
rupture with consequent development of ischemia is
considered to be a typical pathogenetic mechanism of
ACS. Formation of occluding (sub-occluding) throm-
bus at the place of atherosclerotic plaque erosion is
possible in some cases [2]. But the phenomenon of
unstable angina occurring within mildly changed and
unchanged CA had been described in the sixties of XX
century [3]. According with the results of national and
international studies, the frequency of mildly changed
and unchanged CA varies between 10 and 30% [4, 5].

The GUSTO Ilb (Global Use of Strategies to Open
Occluded Coronary Arteries in Acute Coronary
Syndromes) trial (n=12142) detected non-signif-
icant CA changes in 30.5% and 14.9% of female
and male patients, respectively. The results of this
study have been further proved by the TIMI IlIb trial
(Thrombolysis in Myorardial Infarction, Phase llib)
(n=1473] that identified mildly changed CA in 14-19%
of patients with ACS.

According with the results of one Russian study of
2015 (n=711), the frequency of unchanged or mildly
changed CA during examination of patients with sus-
pected ACS was 37.9% [6].

Therefore, ACS pathogenesis is a complex phe-
nomenon that cannot always be explained by “typi-
cal” pathological mechanism. Because of this, several
etiological and pathogenetic theories of ACS develop-
ment in mildly changed CA have been proposed: va-

sospastic, metabolic [7], related to CA tortuosity [8],
coronary microcirculation impairment [9], endothelial
dysfunction, decreased local NO production, patho-
logic susceptibility to heartache, and others [10, 11].

Consequently, detection of unchanged and mildly
changed CA in ACS becomes a complex diagnostic
and therapeutic problem [12-14].

Materials and methods

1292 patients aged up to 75 years with diagnosis
“ACS without ST segment elevation” and discharge
diagnosis “Unstable angina” had been admitted to
Ulyanovsk Regional hospital for in-patient treatment
or for diagnostic coronary angiography (CAG] during
the period of 2011-2015. 168 individuals with intact/
mildly changed CA were selected from all admitted
patients (1019 males and 273 females). Average age
of patients was 56.34%8.79 years (varying from 27 to
75 years).

All patients underwent CAG (Siemens Axiom Artis,
Germany angiography equipment with a pixel size of
184 um); not less than 5 views of left CA and not less
than 2 views of left CA have been analyzed.

Standard laboratory tests were performed using
Olympus AU-400 (Japan) equipment and software and
included obligatory analysis of carbohydrate metabo-
lism characteristics. Thyroid gland (TG) function was
assessed by estimation of thyrotropic hormone (TTH],
thyroxin (T4), triiodothyronine (T3), thyroid peroxidase
(TPOJ antibodies levels measured in 84 patients.

Exclusion criteria for this study were the following:
patients’ renunciation of CAG intervention, age above
75 years, extracardiac causes of chest pain - acute
attacks of peptic ulcer disease, reflux esophagitis,
exacerbation of cervical and thoracic osteochondro-
sis, congenital and acquired valvular heart disease.

We estimated the significance of differences be-
tween studied characteristics using x2 criteria and
Spearman’s correlation analysis. Statistical analysis
of results was performed using Statistica 10 soft-
ware. The differences were considered statistically
significant, if the p-value was less than 0.05.

Results and discussion
Statistical analysis revealed that up to 30% of females
admitted to hospital with the diagnosis of ACS with-
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out ST elevation have mildly changed or intact CA sig-
nificantly more frequently than males (Table 1)

Table 1. Gender differences of mildly changed CA
occurrence in ACS without ST elevation

Mildly changed/intact CA Females Males
yes 82 86
not (stenosing atherosclerosis) 191 933

Comorbidity estimation revealed that 157 (93%])
patients have arterial hypertension (AH), 137 (82%)
have dyslipidemia, 61(36%) have different arrhyth-
mias (mostly extrasystoles). 25 (15%) individuals have
history of myocardial infarction (MI]. TG pathology
was observed in 35 (42%) patients, 28 (17%) patients
have obesity and impaired carbohydrate metabolism,
including 18(10.7%) individuals with diabetes mellitus
(DM], 17 (10%) patients have osteochondrosis of the
spine, 8 (9%) males have prostate adenoma, 12 (7%)
patients have lower extremity varicous veins, 5 (6%)
female patients have uterine myoma, 5 (3%) patients
have chronic pyelonephritis and bronchial asthma,
3(2%]) have chronic bronchitis, urolithiasis and chole-
lithiasis (Figure 1).

Initially 11% of patients had the history of TG disor-
ders. Hypothyroidism in elderly people has non-spe-
cific clinical manifestations and is often asymptomat-
ic that complicates diagnosis verification. According
with the results of Colorado study, finished in 2000
and involved 25862 patients, 25% of patients had ap-
parent hypothyroidism without any symptoms, and
35% of patients had subclinical hypothyroidism [15].
Laboratory tests for TG function revealed pathologi-
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cal changes in 41.6% of patients, and hypothyroidism
was the dominant pathology presented in 71.4% of
cases. It is known that the number of hypothyroid-
ism cases increases with age, especially in females.
Average hypothyroidism occurrence in elderly women
is 10 times higher than in elderly men [16]. The re-
sults of the Whickham study (n=2779) revealed that
total prevalence of hypothyroidism was 14 cases per
1000 females (or 19 cases per 1000 females, taking
into account possibly omitted cases) and 1 case per
1000 males [17].

It was demonstrated that hypothyroidism leads to
coronary circulation impairment [18]. According with
the results of meta-analysis of 11 prospective stud-
ies (n=55287), the presence of hypothyroidism (TTH
levels elevation > 10 pU/L) increases the risk of CHD
development and death from it [19].

Glucose metabolism impairment was detected in
29 patients (17.2%), and 18 patients (10.7%) had DM.
33.3% of them (n=6) have the history of MI. Prevalence
of Ml history in individuals without DM is significantly
lower (12.6%). Some studies demonstrate the exis-
tence of interrelation between hypothyroidism and
DM. One of possible mechanisms underlying it may
be explained by gluconeogenesis suppression that
leads to decreased glucose synthesis with further
compensation of this insufficiency by decreased glu-
cose utilization by muscles and other peripheral tis-
sues [20]. There are evidences about increased glu-
cose-induced insulin secretion in hypothyroidism that
is decreased during therapy with L-thyroxine. [21].
Combination of hypothyroidism and DM increases
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Figure 1. The frequency of different diseases occurrence in ACS without ST segment elevation with mildly changed CA.



Endocrine system pathology as the risk factor of acute coronary syndrome without ST segment... 21

the risk of cardiovascular diseases, and TG pathology
is more significant. Patient with DM and subclinical
hypothyroidism have higher cardiovascular risk com-
paring with patients with DM and compensated TG
pathology [22].

Investigation of correlation between TTH levels
and lipid spectrum characteristics revealed unidirec-
tional changes. There was a moderate direct correla-
tion between TTH and low density lipoprotein (LDL)
levels (p<0.05, r=0.53Jand high density lipoprotein
(HDL) levels (p<0.05, r=0.4), and cholesterol (Ch) lev-
els (p<0.05, r=0.4).

Hypothyroidism can be the cause of unidirectional
changes of blood lipid spectrum [23]. Hepatic lipase
and cholesterylester transfer protein regulate lipo-
protein levels [24]. These enzymes remodel lipopro-
teins, exchange Ch and triglycerides’ esters between
lipoproteins. Enzymes’ activity changes considerably
in case of hypothyroidism, and it results in increased
blood lipoprotein levels [25].

TG hormones deficiency decreases the amount of
LDL receptors in liver and consequently diminishes
LDL excretion and increases their levels. TG hor-
mones’ effects are mediated by nuclear receptors of
thyroid hormones having the ligand-binding site and
the site interaction with deoxyribonucleic acid (DNA).
Thyroid hormones interact with ligand-binding do-
main of the receptor, after it DNA-binding domain
interacts with DNA-hormone-sensitive fragment, re-
sponsible for LDL receptor gene transcription [26].

More than that, unlike other organic compounds
consumed with food or synthesized in organism,
structural base of cholesterol cannot be decomposed
into CO2 and H20. That’s why the major part of Ch is
excreted with bile acids. Thyroid hormones regulate
the activity of cholesterol-7-a-hydroxyilase, enzyme
participating in bile acids synthesis from Ch [27]. The
activity of this enzyme reduces in case of hypothyroid-
ism, and it, in its turn, increases Ch levels [28].

Therefore, all discussed above mechanisms in
some extent lead to unidirectional changes of blood
lipid spectrum in hypothyroidism.

Conclusion
We identified that around 30% of females under the
age of 75 years, admitted to the hospital with provi-
sional diagnosis of “ACS without ST elevation”, have
intact CA, this phenomenon is observed significantly
more often in female patients comparing with males.
AH is the most frequent pathology in patients with
ACS and mildly changed CA, being present in around

93% of all cases. The risk of MI development in this
group of patients increases significantly in case of
concomitant DM-2 type.

Changes of lipid metabolism characteristics in
case of unchanged CA majorly evidence TG pathology.
Endocrine system diseases (impaired carbohydrate
metabolism and TG pathology) aggravate CAD treat-
ment and can be considered as predictors of coronary
artery insufficiency even in mildly changed and intact
CA.
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