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Thyroid Hormone Profile in Patients With Acute Coronary Syndrome
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Background: Thyroid hormone has the a major role in the cardiovascular system function and cardiac a As well as to maintain the
cardiovascular homeostasis A slightly change ind thyroid status actually affects cardiovascular mortality hemodynamic. The background
of this study was to define the prevalence of thyroid dysfunction in acute coronary syndrome (ACS).

Objectives: The primary objective was to define the prevalence of thyroid dysfunction in acute coronary syndrome, including Non-ST
Segment Elevation Myocardial Infarction (NSTEMI), ST-segment Elevation Myocardial Infarction (STEMI), and unstable angina groups. The
secondary objective was to determine any associations of thyroids function tests with cardiac catheterization and mortality.

Patients and Methods: In a prospective, observational, and cross section study, we enrolled 400 patients admitted at the coronary care
unit of King Abdulaziz University Hospital in Jeddah, Saudi Arabia. Venous blood samples were collected from patients for the evaluation
of thyroid function (thyroids stimulating hormones, free triiodothyronine, and free thyroxin).

Results: Excluding those taking thyroid hormone preparations, 76.7% of patients admitted with acute coronary heart disease (ST-
segment elevation myocardial infarction and Non-ST segment elevation myocardial infarction), and unstable angina had euthyroidism.
Thyroid dysfunction was reported in 23.3% of patients with coronary heart disease. Overall hypothyroidism prevalence was 7.8%, while
subclinical hyperthyroidism in our study was 2.7%. Overt hyperthyroidism and subclinical hyperthyroidism was reported 2.0% and 0.5%,
respectively. Euthyroid sick syndrome was noticed in 41(10.2%) of critically ill patients. The mortality rate was 9.8%; all death patients had
low triiodothyronine (T3) syndrome and were associated with statistically significant low free triiodothyronine (FT3) (P> 0.001).
Conclusions: No significant variance was observed among patients underwent for cardiac catheterization, STEMI, NSTEM], unstable
angina, and atrial fibrillation with respect to FT4, FT3, and TSH levels during coronary care unit hospitalization based on their profile data.
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1. Background

Thyroid hormone has a major role in the cardiovascu-
lar system function and cardiac hemodynamic (1, 2), as
well as to maintain the cardiovascular homeostasis (3). A
slightly change in thyroid status affects ventricular func-
tion, serum cholesterol levels, and heart rate and rhythm,
and increases risk of coronary artery disease and cardio-
vascular mortality (4). Nevertheless, the relation between
anomalous thyroid function and cardiovascular effects
remains indistinct (5).

Clinical sign characteristics of hyperthyroidism like
tachycardia, higher cardiac output, myocardial contrac-
tility, systolic blood pressure, and basal metabolism, as
well as tremor suggest a hyperadrenergic state. This is all
due to the sensitivity to catecholamine compounds (6-8).
Hypothyroidism instead, seems to evoke a hypoadren-
ergic state due to the presence of bradycardia, reduced
basal metabolism and cardiac output, and the intracel-
lular catecholamine production from circulation, which
has been found to be lower during hypothyroidism (9-11).

The subclinical hypothyroidism and hyperthyroidism

have recently been documented as clinical entities with
negative effects on the cardiovascular system (12, 13). Sub-
clinical hypothyroidism is categorized by normal serum
levels of FT4 and FT3, and slightly elevated serum thyreo-
tropin (TSH) concentrations. This condition is associated
with an initial reduced systolic function, diastolic hyper-
tension, increased systemic vascular resistance, an ath-
erogenic lipid profile, and inflammatory condition (14).
Subclinical hyperthyroidism is related to an increased
risk of supraventricular arrhythmias, hypercoagulable
state, and a mild decrease of coronary reserve. Recent
studies correlate both subclinical hypothyroidism and
hyperthyroidism with an increased threat of cardiovas-
cular mortality (15,16).

Particularly, subclinical hypothyroidism is associated
with increased risk of coronary heart disease (CHD),
heart failure (HF), and mortality in patients with higher
TSH levels, mainly those with TSH levels > 10.0 mIU/L.
Conversely, subclinical hyperthyroidism is associated
with an increased risk of total mortality, CHD mortality,
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HF and atrial fibrillation, particularly in those with sup-
pressed TSH levels < 0.10 mIU/L (17).

The “low T3 syndrome” is a profile of low serum triio-
dothyronine (T3), normal thyroxin (T4), and normal TSH
that can be seen in acute or chronic illnesses. This syn-
drome leads to the similar changes in cardiac function
(decreased maximal rate of contraction and relaxation)
and gene expression (alteration in myosin heavy chain
isoform expression) as does primary hypothyroidism. In
patients with cardiac disease, this syndrome is a major
cause of death (18,19).

2. Objectives

The present study aimed to investigate the possible
variations in thyroid hormone profile in acute coronary
syndromes, Unbalanced Angina/Non-ST-segment Eleva-
tion Acute Myocardial Infarction (UA/NSTEMI), and ST-
segment Elevation Acute Myocardial Infarction (STEMI)
at the time of diagnosis, and also relations of thyroid
function test (TFT) profile with cardiac catheterization,
atrial fibrillation, and mortality in patients during CCU
hospitalization at King Abdulaziz University Hospital
(KAUH) in Jeddah, Saudi Arabia.

3. Patients and Methods

3.1. Design, Setting, and Patients

This is a prospective, observational, and cross section
study comprising of 400 patients admitted to CCU at
KAUH in Jeddah in two years duration (2012-2013). The pri-
mary study objective was to determine the prevalence of
thyroid dysfunction in Acute Coronary Syndrome (ACS):
NSTEM]I, STEMI, and unstable angina groups. Secondary
objective was to determine any relationship between
TFT profile and variables of cardiac catheterization, AF,
and mortality. Patients with ACS, regardless of race, eth-
nic group, age, gender, and clinical severity were part of
the inclusion criteria. However, patients under certain
medications such as thyroid hormone preparations (thy-
roxin), antithyroid and corticosteroid drugs, or any other
prescriptions that may affect the thyroid testing were ex-
cluded from this study.

A complete clinical evaluation, physical examination,
medical history, and electrocardiogram were taken for
the patients enrolled in the study. Venous blood samples
were collected for the evaluation of thyroid function
(TSH, FT3 and FT4) from day 1 to 4 after admission to CCU.
Additionally, the following factors were considered to be
cardiovascular risk factors: hypertension, age, gender,
and diabetes mellitus. Measured hormones and their in-
dividual reference values were TSH (0.27 - 4.5 mIU|L), FT3
(12-22 pmol/L), and FT4 (12 - 22 pmol/L).

Based on their thyroid function tests, participants”
characteristics were categorized into one of the follow-
ing 6 groups:

1. Euthyroidism was determined as a normal TSH dilu-
tion of (0.27- 4.5 mIUJL).

2. Overt hypothyroidism was demarcated asa TSH =10
mlU|L oral free T4 concentration level; less than normal
(<12 pmol/L).

3. Subclinical hypothyroidism as having TSH concentra-
tion > 4.50 and <10 mIU/L with a normal free T4 concen-
tration.

4. Overt thyrotoxicosis was characterized by TSH concen-
tration < 0.10 mIU/L with an elevated free thyroxin level.

5. Subclinical hyperthyroidism was characterized by
TSH concentration > 0.10 and < 0.45 mIUJL, or < 0.10
mlU/L with a normal free T4 concentration.

6. Euthyroid sick syndrome is a condition characterized
by decreased levels of FT4, FT3 and TSH.

This study was approved by the Ethics Committee of
KAUH (Code No. 238-14), Jeddah, Saudi Arabia. Informed
consents were obtained from all participants and those
with abnormal thyroid function tests were referred to an
endocrinologist for further treatment.

3.2. Statistical Analysis

Data analysis was performed by SPSS Version 16 (SPSS
Statistics, Chicago, IL USA).

Descriptive statistics was performed by calculating
mean and standard deviation of numerical data, and ex-
tracting tables of frequency and percentages for categori-
cal data. Chi-squared test and Fisher exact test were used
when necessary. Mann Whitney U Test was performed as
the test of significance for not normally distributed data
after checking by Kolmogorov-Smirnov test of normality.

4. Results

General characteristics of 400 patients with acute
coronary syndrome show at CCU of King Abdulaziz Uni-
versity Hospital in the western region of Saudi Arabia.
A total of 103 (25.7%) participants had STEMI, 107 (26.7%)
NSTEM]I, and 142 (42.2%) unstable angina. Of STEMI pa-
tients, 58 (14.5%) underwent chemical thrombolytic
therapy. Out of 400 patients, 181 (45.1%) underwent
cardiac catheterization during hospitalization and 38
(9.5%) patients died (Table 1).

Figure 1 shows the frequencies of thyroid hormone
abnormalities diagnosed during admission. Mean plas-
ma levels of FT4, FT3, and TSH on admission for all 400
patients were 15.19 + 3.898 pmol/L, 4.04 + 1.257 pmol/L,
and 3.17 £ 5.43 mIU[L, respectively. Hormone distribu-
tion (TSH) displayed a comprehensive diffusion in the
sample, accompanying with high standard deviation
(0.001- 81.8 mIU/L).

4.1. Noticed on Data Analysis

A 307 (76.7 %) patients had Euthyroidism with acute
coronary heart disease. Overt hypothyroidism was
reported in 31 (7.8%) patients. One of the patients had
severe hypothyroidism with thyroid hormone levels
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of FT4 8.55 pmol/L, FT3 3.4 pmol/L, and TSH 81.8 mIU/L.
Subclinical hypothyroidism was noticed in 11 (2.7%) pa-
tients. Overt thyrotoxicosis was seen in 8 (2.0%) patients
(severe case with FT4 was 33.7 P mol [L and TSH 0.005
mlIU/mL). Subclinical hyperthyroidism was noticed in
2 (0.5%) patients. And euthyroid sick syndrome, “low
T3 syndrome” (a profile of low serum triiodothyronine
(T3), normal thyroxin (T4), and normal TSH) was report-
ed in 41(10.2%) critically ill patients.

Atotal of 38 patients (9.8 %) died with ACS in the study
group. euthyroid sick syndrome and FT3 was statistical-
ly significant low in death patient(P < 0.001) (Table 2).

No statisitcally significant difference was observed in
the TFT profile among patients underwent cardiac cath-
eterization or had STEMI ,NSTEMI, unstable angina, and
atrial fibrillation with respect to mean + SD plasma of
FT4, FT3 and TSH, and median (IQR) during CCU hospi-
talization.

5. Discussion

Acute coronary syndrome is a condition that should be
taken very serious because of its significant effect on thy-
roid gland homeostasis with repercussions in terms of
morbidity and mortality (1).

Excluding patients taking thyroid hormone prepara-
tions, 76.7% of patients who were admitted with acute
CHD (STEMI and NSTEMI) and unstable angina had eu-
thyroidism (20). Thyroid dysfunction was reported in
23.3% of patients with CHD. Overall prevalence of hypo-
thyroidism was 7.8%; noticeably, it is four times more
common in females than in males (23.4% vs. 6.9%). Hy-
pothyroidism is commonly considered as a cardiovascu-
lar risk factor in many studies owning to its association
with high serum LDL cholesterol. Hypercholesterolemia
in hypothyroidism is possibly due to the reduction
of catabolism of lipoproteins, as a result of decreased
number of lipoprotein receptors (9, 10). Patients with
hypothyroidism (both subclinical and overt) in our
study groups had considerably higher total of LDL/cho-
lesterol, greater than >7 mmol/L (21, 22).

Thyroid status
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Figure 1. Percentage of Thyroid Hormone Abnormalities in CCU Admitted
Patients

Table 1. Characteristics of Patients With Acute Coronary Syn-

drome &P
Variable Characteristic
Gender
Male 123 (30.7)
Female 278(69.3)
Age,y 59.9+37.2
Previous disease
Arterial hypertension 229(57.1)
Diabetes mellitus 228(65.8)
Coronary heart disease 360 (89.9)
Coronary heart disease
STEMI 103 (25.7)
UA/NSTEMI 107(26.7)
Unstable angina 142 (42.2)
Atrial fibrillation 21(5.2)
Chemical thrombolytic 58 (14.5)
Cardiac catheterization 181(45.1)
Death 38(9.5)

a Abbreviations: NSTEMI: Non-ST segment
infarction, STEMI: ST-segment elevation.
Data are presented as No. (%) or Mean + SD.

elevation myocardial

Table 2. Comparisons Between TFT Profile and Other Parameters 2

TFT FT4 FI3 TSH
Mean =+ SD 15.19£3.9 41126 3.18+5.4
Median (IQR) 15 (4.7) 4(1.39) 2.2(2.48)
Cardiac catheterization 0.38 0.17 0.48
Death 0.88 >0.001 0.32
Unstable angina 0.693 0.535 0.519
STEMI 0.583 0.305 0.757
NSTEMI 0.617 0.294 0.743
AF 0.919 0.641 0.7

2 Abbreviations: NSTEMI: Non-ST segment elevation myocardial infarction, STEMI: ST-segment elevation.
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Subclinical hypothyroidism prevalence in our study
group was 2.7%, which is significantly low in comparison
to other study groups. This low figure could be attributed
to our definition of subclinical thyroid disease (when TSH
values > 10 mIU/L for subclinical hypothyroidism), while
in other study groups, the cut-point of TSH for subclinical
hypothyroidism was TSH values > 6 mIU/L (23, 24).

Regarding subclinical hyperthyroidism and overt hy-
perthyroidism, our findings showed that the occurrence
of overt hyperthyroidism and subclinical hyperthyroid-
ism were 2.0% and 0.5%, respectively. In addition, all pa-
tients with atrial fibrillation in our study group had low
TSH levels, either in the form of overt hyperthyroidism
or endogenous subclinical hyperthyroidism, including
those with TSH levels of 0.1 to 0.44 mIU|L (25, 26).

No statistically significant difference was observed in
the TFT profile among patients underwent cardiac cath-
eterization or had STEMI ,NSTEMI, unstable angina and
atrial fibrillation with respect to mean (+ SD) plasma
level of FT4, FT3 and TSH, for median (IQR) during CCU
hospitalization (27-29).

A total of 38 (9.8%) patients with coronary heart disease
(CHD) in our study died. All of those patients had euthy-
roid sick syndrome and FI3 was statistically significant
low in death patients (P < 0.001). Euthyroid sick syn-
drome is the term used to describe thyroid hormonal
changes in critically ill patients. Euthyroid sick syndrome
or Low T3 is the earliest manifestation followed by low T4
and finally low TSH, indicating diversity changes in the
spectrum (30). Our study demonstrated that low T3 is an
important marker of the severity of the illness and pre-
dicted mortality in CCU patients (31). Theoretically, these
thyroid hormonal changes during sickness was related
to a metabolic clearance rate of reverse T3 > greater than
that of the marginal conversion of T4 to T3. Furthermore,
euthyroid sick syndrome also relates to certain mecha-
nisms, which cause underlying changes in production,
delivery, clearance, affinity to carrier proteins, and re-
sponse to targeting organs of thyroid (32). Deleterious
effects on the heart muscle caused by increased periph-
eral vascular resistance and decreased cardiac outputare
effects of this syndrome of hormonal changes.

Inanother studyby Cerillo etal. of 806 consecutive CABG
patients, 19 (2.3%) died, and 64 (7.8%) patients experienced
major complications during hospitalization; median re-
verse T3 level was higher in the group that progressed to
death, with a significant difference (P = 0.0001) (33). Our
recorded data suggested increased serious events (mor-
tality) was associated with euthyroid sick syndrome (34,
35), which displays similar outcomes found in the other
studies. Coceani et al. showed the FT3 levels were inverse-
ly related to CAD presence and an adverse prognosis on
low T3 syndrome was conferred (28). A significant higher
total mortality (log-rank 6.75,P=0.009) as well as cardiac
mortality (log-rank 8.26, P = 0.004) was seen among pa-
tients with low T3 syndrome (FT3 < 2.10 pmol/mL) (28).
In Ozcan et al. study, out of 457 participants, 72 (15%) pa-

tients with thyroid dysfunction were detected. Death was
reported more frequently (7% vs. 1% in the control group;
P <0.01) in the thyroid dysfunction group (35).

Study limitations included the relatively small per-
centage of patients with TFT abnormalities among CCU
patients at KAUH. The definitions of subclinical thyroid
disease as we determined (TSH values > 10 mIU/L for sub-
clinical hypothyroidism), reduced the prevalence of sub-
clinical hypothyroidism in our study group.

Definition of “Euthyroid sick syndrome” or “low T3 syn-
drome” consists of low FT4, low FT3, and low TSH. Reverse
T3 was not measured in this study as its measurement
equip was not available in our lab. This may underesti-
mate euthyroid sick syndrome and the mortality associ-
ated with thyroid abnormality in CCU patients.

Thyroid hormone has an essential role in the cardio-
vascular homeostasis. Thus, mild forms of thyroid hor-
mones disorders, even small variations of the thyroid
hormone within the physiological range have been
linked to adverse cardiovascular prognosis. The clini-
cians have to consider thyroid function test abnormali-
ties as valuable coronary risk factors such as blood pres-
sure, diabetic state, and cholesterol level during CCU
hospitalization.

Our study showed that euthyroid sick syndrome, espe-
cially with low T3 is an important predictor of mortality
in criticallyill patients in CCU. However Low T4 and TSH
did not increase the predictability of mortality in our
study group.

References

1. Danzi S, Klein I. Thyroid disease and the cardiovascular system.
Endocrinol Metab Clin North Am. 2014;43(2):517-28.

2. Fazio S, Palmieri EA, Lombardi G, Biondi B. Effects of thyroid
hormone on the cardiovascular system. Recent Prog Horm Res.
2004;59:31-50.

3. Klein I, Danzi S. Thyroid disease and the heart. Circulation.
2007;116(15):1725-35.

4. Danzi S, Klein 1. Alterations in thyroid hormones that accom-
pany cardiovascular disease. Clinical Thyroidology. 2009;21(1):3-5.

5. Boekholdt SM, Titan SM, Wiersinga WM, Chatterjee K, Basart DC,
Luben R, et al. Initial thyroid status and cardiovascular risk fac-
tors: the EPIC-Norfolk prospective population study. Clin Endocri-
nol (Oxf). 2010;72(3):404-10.

6. Ertek S, Cicero AF. Hyperthyroidism and cardiovascular compli-
cations: a narrative review on the basis of pathophysiology. Arch
Med Sci. 2013;9(5):944-52.

7. Pimentel RC, Cardoso GP, Escosteguy CC, Abreu LM. Thyroid
hormone profile in acute coronary syndromes. Arq Bras Cardiol.
2006;87(6):688-94.

8. Coceani M. Heart disease in patients with thyroid dysfunction:
hyperthyroidism, hypothyroidism and beyond. Anadolu Kardiyol
Derg. 2013;13(1):62-6.

9. Grais IM, Sowers JR. Thyroid and the heart. Am | Med.
2014;127(8):691-8.

10.  Biondi B, Klein I. Hypothyroidism as a risk factor for cardiovascu-
lar disease. Endocrine. 2004;24(1):1-13.

1. Yang L, Zou ], Zhang M, Xu H, Qi W, Gao L, et al. The relation-
ship between thyroid stimulating hormone within the refer-
ence range and coronary artery disease: impact of age. Endocr .
2013;60(6):773-9.

12.  Walsh JP, Bremner AP, Bulsara MK, O'Leary P, Leedman PJ, Fed-
dema P, et al. Subclinical thyroid dysfunction as a risk factor for
cardiovascular disease. Arch Intern Med. 2005;165(21):2467-72.

Iran Red Crescent Med J. 2015;17(7):e26919



QariFA

13.

14.

15.

16.

17.

19.

20.

21

22.

23.

24.

25.

Razvi S, Weaver JU, Vanderpump MP, Pearce SH. The incidence of
ischemic heart disease and mortality in people with subclinical
hypothyroidism: reanalysis of the Whickham Survey cohort. |
Clin Endocrinol Metab. 2010;95(4):1734-40.

Ladenson PW. Cardiovascular consequences of subclinical
thyroid dysfunction: more smoke but no fire. Ann Intern Med.
2008;148(11):880-1.

Rotondi M, Magri F, Chiovato L. Risk of coronary heart disease
and mortality for adults with subclinical hypothyroidism. JAMA.
2010;304(22):2481.

Imaizumi M, Akahoshi M, Ichimaru S, Nakashima E, Hida A,
Soda M, et al. Risk for ischemic heart disease and all-cause mor-
tality in subclinical hypothyroidism. J Clin Endocrinol Metab.
2004;89(7):3365-70.

Selmer C, Olesen ]B, Hansen ML, von Kappelgaard LM, Madsen
]JC, Hansen PR, et al. Subclinical and overt thyroid dysfunction
and risk of all-cause mortality and cardiovascular events: a large
population study. ] Clin Endocrinol Metab. 2014;99(7):2372-82.
Yun KH, Jeong MH, Oh SK, Lee EM, Lee ], Rhee S], et al. Relationship
of thyroid stimulating hormone with coronary atherosclerosis
in angina patients. Int ] Cardiol. 2007;122(1):56-60.

Ertas F, Kaya H, Soydinc MS. Low serum free triiodothyronine
levels are associated with the presence and severity of coronary
artery disease in the euthyroid patients: an observational study.
Anadolu Kardiyol Derg. 2012;12(7):591-6.

Vanderpump MP, Tunbridge WM, French JM, Appleton D, Bates
D, Clark F, et al. The incidence of thyroid disorders in the com-
munity: a twenty-year follow-up of the Whickham Survey. Clin
Endocrinol (Oxf).1995;43(1):55-68.

Asvold BO, Bjoro T, Nilsen TI, Gunnell D, Vatten LJ. Thyrotropin
levels and risk of fatal coronary heart disease: the HUNT study.
Arch Intern Med. 2008;168(8):855-60.

Volzke H, Schwahn C, Wallaschofski H, Dorr M. Review: The as-
sociation of thyroid dysfunction with all-cause and circulatory
mortality: is there a causal relationship? J Clin Endocrinol Metab.
2007;92(7):2421-9.

Ochs N, Auer R, Bauer DC, Nanchen D, Gussekloo ], Cornuz J,
et al. Meta-analysis: subclinical thyroid dysfunction and the
risk for coronary heart disease and mortality. Ann Intern Med.
2008;148(11):832-45.

Cappola AR. Subclinical thyroid dysfunction and the heart. J Clin
Endocrinol Metab. 2007;92(9):3404-5.

Sgarbi JA, Matsumura LK, Kasamatsu TS, Ferreira SR, Maciel RM.

Iran Red Crescent Med ]. 2015;17(7):26919

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

Subclinical thyroid dysfunctions are independent risk factors
for mortality in a 7.5-year follow-up: the Japanese-Brazilian thy-
roid study. Eur | Endocrinol. 2010;162(3):569-77.

Tanase DM, Ionescu SD, Ouatu A, Ambarus V, Arsenescu-Georges-
cu C. Risk assessment in the development of atrial fibrillation at
patients with associate thyroid dysfunctions. Rev Med Chir Soc
Med Nat Iasi. 2013;117(3):623-9.

[ltumur K, Olmez G, Ariturk Z, Taskesen T, Toprak N. Clinical
investigation: thyroid function test abnormalities in cardiac
arrest associated with acute coronary syndrome. Crit Care.
2005;9(4):R416-24.

Coceani M, Molinaro S, Scalese M, Landi P, Carpeggiani C,
L'Abbate A, et al. Thyroid hormone, amiodarone therapy, and
prognosis in left ventricular systolic dysfunction. | Endocrinol
Invest. 2011;34(6):e144-8.

Iglesias P, Ridruejo E, Munoz A, Prado F, Macias MC, Guerrero MT,
et al. Thyroid function tests and mortality in aged hospitalized
patients: a 7-year prospective observational study. J Clin Endocri-
nol Metab. 2013;98(12):4683-90.

Economidou F, Douka E, Tzanela M, Nanas S, Kotanidou A.
Thyroid function during critical illness. Hormones (Athens).
2011;10(2):117-24.

Kumar KV, Kapoor U, Kalia R, Chandra NS, Singh P, Nangia R. Low
triiodothyronine predicts mortality in critically ill patients. In-
dian ] Endocrinol Metab. 2013;17(2):285-8.

Peeters RP, Wouters PJ, van Toor H, Kaptein E, Visser TJ, Van den
Berghe G. Serum 3,3',5-triiodothyronine (rT3) and 3,5,3-triiodo-
thyronine[rT3 are prognostic markers in critically ill patients
and are associated with postmortem tissue deiodinase activities.
J Clin Endocrinol Metab. 2005;90(8):4559-65.

Cerillo AG, Storti S, Kallushi E, Haxhiademi D, Miceli A, Murzi M,
et al. The low triiodothyronine syndrome: a strong predictor of
low cardiac output and death in patients undergoing coronary
artery bypass grafting. Ann Thorac Surg. 2014;97(6):2089-95.
Coceani M, lervasi G, Pingitore A, Carpeggiani C, L'Abbate A.
Thyroid hormone and coronary artery disease: from clini-
cal correlations to prognostic implications. Clin Cardiol.
2009;32(7):380-5.

Ozcan KS, Osmonov D, Toprak E, Gungor B, Tatlisu A, Ekmekci
A, et al. Sick euthyroid syndrome is associated with poor prog-
nosis in patients with ST segment elevation myocardial infarc-
tion undergoing primary percutaneous intervention. Cardiol J.
2014;21(3):238-44.



