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THE RELATIONSHIP BETWEEN THYROID GLAND FUNCTION AND THE RESULTS OF
CORONARY ANGIOGRAPHY

Abstract. The aim of this study was the investigation of the relationship between functional changes of heart
undergoing coronary angiography and functional condition of thyroid gland in patients with ischemic heart disease.
101 patients with ischemic heart disease were undergone coronary angiography. The plasma levels of low density
lipoproteins, triglycerids and thyroid stimulating hormone and alternations in echocardiography were included to
the trial. In addition, all patients were divided into two subgroups dependent on sex and TSH level, in which LDL
and TG levels were compared. According to the results of coronary angiography the levels TSH, LDL and TG
were different and its relationship with constricted coronary arteries were established.
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Thyroidal gland diseases is the second most
commonly endocrine disease in the world after diabetes
mellitus[l]. Hormones secreted by the gland are
considered to be important modifiers of metabolism.
Thyroid hormones have the ability to affect the
synthesis, mobilization and fragmentation of lipids, and
the effects of the fragmentation are far superior to the
synthesis effects [2]. As a result, thyroid disfunction, in
particular  hypothyroidism, is associated with
dyslipidemia, which increases the risk of endothelial
dysfunction, arterial hypertension, and cardiovascular
disease. Thyroidal hormones have numerous effects on
the cardiovascular system, including effects on the
ability of heart contraction, electrophysiological
functions and cardiac structure [3, 4, 5]. In addition,
vascular tone, lipid levels and oxygen administration
are also dependent on thyroid status. Due to heart
contraction, thyroid hormones stimulate the systolic
contraction frequency and strength and the frequency
of diastolic emptying [5].

Electrophysiological effects can be demonstrated
by increased tachycardia in hyperthyroid patients and
the occurrence of tachycardia in calmness. Continuous
activation of elevated thyroid hormones also
accelerates heart protein synthesis and leads to the
development of concentric hypertrophy [6, 7]. When
the hyperthyroid status passes to the euthyroid status,
the heart's hypertrophy also reverts to normal heart
configuration. Increased thyroid hormone activity also
leads to decreased tone of the muscle tissue in arterial
vessels and, ultimately, a reduction in heart afterload
[8]. Thyroid hormones are also not ineffective in the
lipid spectrum. Hypothyroidism leads to an increase in
cholesterol levels, as the LDLP (Low-density
lipoprotein)is due to a decrease in its excretion and
increased levels [9, 10].

Taking into consideration all these statements, the
evaluation of the thyroid status in patients with
ischemic cardio disease is of great importance. Given
that Azerbaijan is an endemic zone for iodine
deficiency, it should be noted that dysfunction of the
thyroid gland is one of the most pressing problems

facing healthcare. Dyslipidemia observed in
dysfunction of the thyroid gland, as the cause of the
atherosclerotic process in the veins, can be attributed to
the presence of certain dependence on the coronary
artery injury. From this point of view, comparison of
thyroidal gland hormones withcoronarography data is
very purposeful, as coronarography data reflects the
seriousness of atherosclerotic changes in the coronary
artery [16].

The aim of the present study is to evaluate the
impact on lipid spectrum of the thyroid status and the
counting of the vasoconstrictionin patients suffering
from ischemic cardio disease and exposed to coronary
angiography, and to determine the interaction between
them.

Material and Methods: 101 patients agedbetween
34-90 years (mean age 61, 69, 86)suffering from
ischemic cardio-disease and with vasoconstriction of
one or more coronary arteries of heart andwho were
exposed to invasive operation of coronary angiography
with by one or more narrow-neck coronary arteries
were involved in the study. Anamnestic data were
collected and examined by laboratory and instrumental
methods after the patient was admitted to the hospital.
The survey questionnaire included age, gender,
nutritional properties, cigarette smoking, alcohol
intake, presence of arterial hypertension and diabetes,
family history of cardiovascular disease, and so on
information. The objective examination included
measurement of arterial pressure on both arms,
anthropometric  indicators  (height and weight
measurement).

Laboratory analyzes revealed blood levels of low
density lipoproteins (LDLP), triglyceride levels (TG)
and level of thyroid stimulating hormone (TSH) during
blood test. Normally, TSH levels in blood serum range
from 0.3 to 4, OuU/ml, LDLP<2.6 mmol/l, TG<1,7
mmol/l. Instrumental examinations like
echocardiographicexaminationwas performed and
signs of global and local hypokinesis and akinesis in
heart, signs of hypertrophy of the left and right
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ventricles, cardiac ejection fraction and other indicators
were recorded.

The results obtained after the invasive intervention
of coronary angiography were compared with the
results obtained from laboratory analyzes. Statistical
processing of results has been carried out through the
Microsoft Office Excel program. Mean performance
indicators and standard deviation indicators, minimum
and maximum indicators were calculated using the
program and the correlation analysis was performed.
The accuracy of the differences between the mean
values of the results was calculated by the Student's t-

criterion. The difference was statistically significant
when p <0.05.

Results and Discussion: 101 patients were
exposed to coronary angiography intervention between
34-90 years (mean figure 61.48: 1: 9.79). 68 of them are
men (67.33%) and 33 women (32.67%). Patients have
been tested for the amount of thyroid stimulating
hormone (TSH), low density lipoproteins (LDLP) and
triglycerides (TG) in blood plasma. The table below
summarizes the results obtained in the general group of
patients, men and women (see Table 1).

Table 1
Comparison of results of laboratory analyses in patient group separated for gender

Patient group Age TSH LDLP TG
General (n=101) 61.48+9.79 5.3+11.79 8.27+2.07 6.63+1.13
Male (n=68) 60.62+9.67 4.99+£13.35 8.53+4.11 8.15+6.63
Female (n=33) 64.59+9.55 5.61+£6.93 7.7246.63 5.87+4.58

Norm 0.3-4.0 uU/ml <2.6 mmol/l <1.7 mmol/l
p>0.05 p>0.05 p>0.05

As can be seen from the table, LDLP and TG
indicators in patient groups were higher than normal.
These indicators suggest that patients have high risk of
cardiovascular disease.

The mean TSH in the male group was lower than
that of the female group, but was higher in both groups
than normal. LDLP and TG indicators were higher in
male group.

Based on this, men have a higher risk of
cardiovascular disease compared to women.

Based on the results of echocardiographic
examination of the patients, 65 patients (64.36%) of
101 patients had left ventricular hypertrophy, global
and local hypokinesis and low ejection fraction. Only
18 patients (17.82%) had global and local hypokinesis,
and only 4 patients (3.96%) had left ventricular

hypertrophy, and only 7 patients (6.93%) had no
disorder.

In the control of TSH among 101 patients, 53
patients (52.47%) had euthyroid (normal functionality
of the thyroid gland - TSH 0.3-4uU/ml), 19 patients
(18.81%) had hyperthyroidism and 29 patients
(28.71%) had hypothyroidism. Euthyroid patients were
predominant in the study, and the number of
hypothyroid patients were more frequently monitored
than those with hypothyroidism. Only 21 of the patients
with hyperthyroidism and hypothyroidism are treated
for dysfunction of thyroidal gland. The following table
presents TSH, LDLP and TG indicators in the blood
serum of the patients with  euthyroid,
hyperthyroidismand hypothyroidism (see Table 2):

Table 2
Comparison of results of laboratory analyses in patient group separated for TSH amount
Group Age TSH LDLP TG
Euthyroid (n=53) 59.434£7.15 1.92+11.09 5.16+1.31 2.37+0.08
Hyperthyroid (n=19) 61.32+7.18 0.15+0.12 3.76+1.03 2.16£1.29
Hypothyroid (n=29) 65.77+14.14 14.83+£18.98 5.56+1.53 2.33+0.69
Norm 0.3-4.0 uU/ml <2.6 mmol/l <1.7 mmol/l
The findings show that TSH indices in euthyroid,  hypothyroidpatient group (r = 0,36), moderate

hyperthyroid and hypothyroid groups were normal,
below normal and above normal, respectively and
LDLP indices were lower in the hyperthyroid group
compared to other groups and no significant difference
was observed in TG levels. LDLP and TG levels were
high in all three groups. Correlation coefficient
between LDLP and TG among common patients was r
= 0.3, correlation coefficient between TSH and LDLP
wasr = 0.32, i.e.there was a low correlation level.

The correlation between the rest indicators was not
monitored. A weak correlation dependence(r =0,23)
between TSH and TG in euthyroid patients, moderate
correlation dependence between TSH and LDLPin the

correlation dependence between LDLPand TG(r = 0,4
) were observed.

In 8 patients (7.92%) from 101 patients with
invasive intervention of coronary angiography 1
vasoconstriction, in 12 patients (11.88%), 3
vasoconstriction,in 29 (28.7%) 4vasoconstriction, in 47
patients (46.5%) 5vasoconstriction, in 4 patients
(3.96%) 6vasoconstrictionand only in 1 patient (0.99%)
Tvasoconstriction cases were observed. The following
table shows the frequency of occurrence
ofvasoconstrictionfound in coronary angiography in
euthyroid, hyperthyroid and hypothyroid groups (see
Table 3):
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Table 3
Level of vasoconstriction in patient groups separated for TSH amount
Groups Euthyroid Hyperthyroid Hypothyroid

1 vasoconstriction 3.75% 10.53% 13.70%
3 vasoconstriction 5.66% 21.05% 6.89%
4 vasoconstriction 28.3% 47.37% 12.74%
5 vasoconstriction 52.8% 21.05% 51.72%
6 vasoconstriction 1.89% - 10.34%
7 vasoconstriction 1.89% - -

The correlation relationship  between the
frequency of occurrence of vasoconstrictionin different
groups was not statistically significant (p <0.05).
5vasoconstrictionin the euthyroid and hypothyroid
groups and 4vasoconstrictionin the hyperthyroid group
were more common.

Patients are divided into groups according to the
number of vasoconstriction. The following table
presents mean values of Thyroid simulating hormones
(TSH), Low-density lipoprotein (LDLP)
andtriglyceride(TG) and standard deviation indicators
in patients with 1, 3, 4, 5, 6, 7 vascular contractions:

Table 4
Laboratory analyses comparison in patients with various number of vasoconstriction
Groups TSH LDLP TG

1 vasoconstriction 5.47+7.89 4.62+£2.18 2.09+0.78

3 vasoconstriction 9.69+28.48 4.5+1.15 2.08+0.46

4 vasoconstriction 2,92 +4.35 4.7+1.15 2.25+0.88

5 vasoconstriction 5.16+8.26 4.7+£1.31 2.43£1.0
6 and 7 vasoconstriction 9.6+9.65 5.71£1.3 2.6.5+0.64

Norm 0.3-0.4Uu/ml <2.6 mmol/ml <1.76 mmol/ml

Based on the findings, it can be noted that the
group of patients divided by the number of
narrowingvessels differed only by thyroid simulating
hormones (TSH) indicators. LDLP (low-density
lipoprotein) and TG (triglyceride)indicators have been
highly monitoredin patient groups, but no significant
differences observed.

LDLP(low-density  lipoprotein) and TG
(triglyceride) indicators were significantly higher in
patients with vasoconstriction 5, 6, and 7. It can be
estimated that there is a certain degree of dependence
between the level of dyslipidemia and level of
atherosclerotic process observed in the coronary
vessels in the heart.

The subjection of lipid profile in patients with
thyroid gland dysfunction had been reported based on
results of various studies [11, 12, 13, 14, 15], however,
there are some distinct conclusions and interpretations
in this regard. There is lipid synthesis in
hypothyroidism and reduction in fragmentation,
resulting in lipid overgrowth and accumulation, as the
reduction in fragmentation is in the foreground. The
result of decreased lipid fragmentation may be due to
decreased lipolytic activity of postheparin.

Based on our findings, the degree of dyslipidemia
in the euthyroid hyper-and hypothyroid patients has not
been significantly different. In all three groups, patients
had high cardiovascular risk.

Thus, in patients with ischemic cardio disease
(ICD) and subjected to coronary angiography, there is
a wide variety of disorders of the thyroid gland in the
various forms. Continuation of the study is appropriate
in determining the effect of thyroid dysfunction
treatment on the degree of dyslipidemia in patients with
ischemic cardio disease.
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IMPOBJIEMATHKA ITOPSJIKA U CPOKOB OIIJIATBI TOBAPOB, PABOT, YCJIYI B
KOHTPAKTHOM CUCTEME U B YACTHBIX YUPEXJIEHUSX 3JIPABOOXPAHEHUS

AnHoranusa. Ilpeamer. B craThe naHBI NMpakTHYECKHE PEKOMEHIAIMM IO NPABHWIBHOMY OIPEIEICHHIO
CpOKa OIUIaTH TOBapoB, padot u yciyr mo KonTpakram, 3akmodaemsiM 1o OenepansHoMy 3akoHy oT 05.04.2013
Ne 44-®3 «O KOHTpPaKTHOH CHCTEME B Cpepe 3aKYIOK TOBAPOB, padOT, YCIYT ISl 00ECTIEICHNUS TOCY TapCTBEHHBIX
¥ MYHHIUIIAJIbHBIX HYXXI», a TaK K¢ KaKoH IOpUANIEeCKUil (pakT MOKHO CUMTATh HAYaJIOM TEUCHHUS YKAa3aHHOTO
CpOKa, YTO ITO3BOJIUT N30€XKaTh OTBETCTBEHHOCTH 3aKa3YHMKa 32 HECBOCBPEMEHHYIO OIIIATY.

Hean. Ananus mpobieM IopsAKa W CPOKOB OIUIATHl TOBApOB, PabOT, YCIyr B KOHTPAKTHOW CHCTEME.
IIpuBeneHne KpaTKMX TNPAKTHYECKUX PEKOMEHAALMH, KOTOphIe MO3BONMIM Obl M30exkaTh Hanboiee 4acTo
BCTPEYAIOIINXCS OMMNOOK 3aKa3unKa PHU ONpPEeAETICHUH CPOKa OIUIaThl TOBApOB, PaOOT U yCIYT.

MeTtonoJiorusi. B mporiecce uccienoBanus npodseM Mmopsijika U CpOKOB OIUIAThl TOBApOB, paboT, yCiIyr B
KOHTPAaKTHOI CHCTEMe UCTIONIb30BAIMCH METO/IBI JIOTHYECKOTO aHAIN3A.

PesyabTatsl. [Ipoananu3upoBansl HanboIee 9acThle OMMOKH, TOIyCKaeMbIe 3aKa3UYUKOM IIPH OTIPEIeIICHIH
MOpsiIKa U CPOKa OIUIaThl TOBApoB, paboT m ycmyr. JlaHbI MpakTHYECKHE PEKOMEHAALMHU IO HEeIAOMYIICHUIO
IMOIOOHBIX OIINOOK.

BoiBoabl. CrienaH BEIBOJ O TOM, YTO HPH ONIPEEJICHNH MOPsIIKa U CPOKOB OIUIaThl TOBapoOB, paboT, yciIyr B
KOHTPAKTHOM cHCTEeMe MCHOIHEHHs 0053aTeNbCTB HE JJOIYCKAeTCsl HCYHUCIIATH OT COOBITHH, 3aBUCSIIMX OT BOJH
WK JEUCTBUI CTOPOH.

Kniouegvie crosa: cpoku, cuem, onnama, kowmpaxkmuas cucmema, 3axon «O KOHMpakmHou cucmeme 6
chepe 3akynox mosapos, pabom, yciye 071 obecneyenus 20Cy0apCmeeHHbIX U MYHUYURALbHBIX HYHcO» No 44- D3.

Beenenne

HecMmotpss Ha 1O, uTo DepepanbHbll 3aKOH OT
05.04.2013 Ne 44-®3 «O KOHTPAKTHOH CHCTEME B
chepe 3akymok TOBapoB, paboOT, yCIyr A
obecrieueHnsi TOCYJaPCTBEHHBIX W MYHHUIMIAJIbHBIX
HyX 1» (namee - 3akoH Ne 44-®3) perymupyer
OTHOIIIGHWS,  HalpaBJeHHble Ha  oOecredeHue
TOCYJAapCTBEHHBIX W MYHHUILUIIAIBHBIX HYXI, €ro
TIOJIO’KEHHMS 4acTO NMPUMEHSIOTCS U B paboTe YaCTHBIX
YUpEXJCHUI, B TOM YHCJIE YacCTHBIX YUPEKICHUIH
3/[PaBOOXPAHEHUs, [OCKOJbKY OH OPHEHTUPYEeT
CTOPOHBI Ha COOJIOZICHUE TPHHIUIIOB OTKPBITOCTH U
MPO3PauHOCTH OCYIIECTBICHUS MPOLIEAYPHI 3aKYIIOK.

YacTHble yUpeKAeHHS 3/[paBOOXPAHEHHS B LEISX
peanu3aly IPUHIUIIOB OTKPHITOCTH U TIPO3PaYHOCTH

NMpU OCYIIECTBICHUH 3aKYyNOK, a TaK e I
HUCKITHOYEHUS BO3HUKHOBEHUS KOpPPYHIIMOHHBIX
MPOSIBIEHUN B YUYPEKIESHUU, MUHUMHU3ZAIUU PHUCKOB
HApPYILLICHUS TpeboBaHui denepanbHOM

aHTUMOHOIIOJIbHOM CJ'ly)K6I)I " IIPAaBOOXPAHUTEIBHBIX
OPTaHOB 3a4acTyI0 YTBEPKAAIOT ITOJI0XKEeHUs 3aKoHa Ne
44-D3 BHYTpEHHUMH JIOKJIbHBIMH aKTaMHU.

OcHOBHAAl YaCTh

IIpo6nembl mnpu ompeaejieHMHM MOPAAKA H
CPOKOB OIUIaTHI TOBapoB, pabdoT, YycJayr B
KOHTPAKTHOI cucreMe

Hamnbonee gacTsle ommOKH, KOTOPBIE JOITYCKAIOT
KaK ToCyJIapCTBCHHBIC U MYHHUIIUIIAJIIbHBIC 3aKa34uKH,
Tak W YUYpeKICHHs, PabOTAIOMKE MO TMOJOKCHUSIM
3akoHa Ne 44-D3 (manmee - 3aKa3yMKH), CBSI3aHBI C



