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Abstract: The present study was designed to study the changes in metabolic hormones in congestive heart 

failure in Baghdad city. The target population of this study was 65 male individual from Teaching Baghdad 

Hospital and 25 healthy male as a control with age ranged between 27 – 73 years. The diagnosis was made by 

the consultant medical staff, which based on a history, symptoms, clinical examination and other investigation. 

The patients groups were divided according to their age into three groups (less than 40, 40-50 and more than 

50 years). Blood samples were collected from each patient and control and used for analysis of renal function 

parameters, potassium, calcium, liver function as well as metabolic hormones: thyroid  (T3 and T4), TSH, 

parathyroid and cortisol.  These results demonstrate non-significant difference in the TSH and T4 of congestive 

heart failure (CHF) patients compared with the control group. A significant (P< 0.05) decrease in the T3 of 

CHF patients compared with control group. There is also significant (P< 0.05) increase in level parathyroid 

and cortisol hormones of CHF patients compared with the control group.  

Keywords: Thyroid stimulating hormone, Triiodothyronine, Thyroxine, Parathyroid hormone, Cortisol, 
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تحذٍذ مستوى بعض الهرمونات األٍضَة فٌ مرضي قصور القلب االحتقانٌ فٌ مذٍنة بغذاد 

سهي عبذ الخالق الجوارً , بشرى حمَذ رشَذ 

قسٌ عيىً اىحُاة، ميُت اىعيىً، جاٍعت بغذاد، بغذاد، اىعشاق 

: اىخالصت

 رمش 65حعَْج اىَجَىعت االوىً , قسٌ اىَشاسمُِ اىً ٍجَىعخُِ.  سْت73-27شَيج هزٓ اىذساست حسعُِ رمش حخشاوح اعَاسهٌ بُِ 

حٌ إجشاء .  رمش غُش ٍصاب اىفشو اىقيبٍ االحخقاٍّ ٍِ ٍسخشفً بغذاد اىخعي25ٍٍَُصاب باىفشو اىقيبٍ االحخقاٍّ اٍا اىَجَىعت اىثاُّت فخعَْج 

. اىخشخُص ٍِ قبو اىَىظفُِ اىطبُُِ االسخشاسَُِ، واىخٍ حقىً عيً حاسَخ واألعشاض واىفحص اىسشَشٌ وغُشها ٍِ اىخحقُقاث

جَعج عُْاث اىذً ٍِ مو . ( عاٍا50 وأمثش ٍِ 50-40، 40أقو ٍِ )حٌ حقسٌُ ٍجَىعاث اىَشظً وفقا ىعَشهٌ إىً ثالد ٍجَىعاث 

 T3)اىغذة اىذسقُت : ٍشَط واالصحاء واسخخذٍج ىخحيُو ٍقاَُس وظائف اىنيً واىبىحاسُىً واىناىسُىً ووظائف اىنبذ ومزىل اىهشٍىّاث األَعُت

. ، ، اىغذة اىجاس اىذسقُت واىنىسحُضوه(T4و 

اّخفاظا ٍعْىَا .  ٍِ اىَشظً اىفشو اىقيبٍ  االحخقاٍّ  ٍقاسّت ٍع ٍجَىعت اىسُطشةT4 و TSHأظهشث هزٓ اىْخائج فشق غُش هاً فٍ 

(P<0.05)  ٍفT3هْاك أَعا صَادة ٍعْىَت.  ىيَشظً اىفشو اىقيبٍ االحخقاٍّ ٍقاسّت ٍع ٍجَىعت اىسُطشة(P<0.05)  فٍ ٍسخىي هشٍىُ اىغذة

فٍ هشٍىُ اىنىسحُضوه  (P<0.05)فٍ حُِ أُ هْاك صَادة ٍعْىَت . جاس اىذسقُت ىَشظً اىفشو اىقيبٍ االحخقاٍّ ٍقاسّت ٍع ٍجَىعت اىسُطشة

. ىَشظً اىفشو اىقيبٍ االحخقاٍّ ٍقاسّت ٍع ٍجَىعت اىسُطشة
 

I. Introduction 
Heart failure can be described as an abnormality of cardiac structure or function leading to failure of 

the heart to deliver oxygen at a rate commensurate with the needs of the metabolizing tissues, despite normal 

filling pressures (McMurray et al., 2012). Congestive heart failure (CHF) is a complex clinical syndrome that 

can result from any functional or structural cardiac disorder that impairs the ventricle’s ability to fill with or 

eject blood (Figueroa and Peters, 2006). 

Thyroid hormones (THs) play critical roles in differentiation, growth, and metabolism. Indeed, TH is 

required for the normal function of nearly all tissues, with real effects on oxygen consumption and metabolic 

rate (Yen, 2001). Thyroid hormone is produced by the thyroid gland, which consists of follicles in which thyroid 

hormone is formed through iodination of tyrosine residues in the glycoprotein thyroglobulin (Zimmermann, 

2009; Rubio and Medeiros-Neto, 2009). 

The parathyroid glands play a pivotal role in regulating extracellular calcium homeostasis, which is 

important to many physiological processes such as muscle contraction, blood coagulation, and synaptic activity 

(Chen et al., 2013). The parathyroid glands respond to low serum calcium levels by releasing PTH, which is an 

84-amino acid peptide. The parathyroid hormone increases serum calcium levels through direct action on bone 

and the kidneys. It stimulates osteoclasts to resorb bone and mobilize calcium into the blood (Michels and Kelly, 

2013).  
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Cortisol is a hormone that affects a variety of biological processes and health-related outcomes. 

Moreover, although research has found much variability in the age-related trajectories of cortisol secretion there 

is accumulating evidence that advancing age can be associated with a higher level of diurnal cortisol secretion 

and an increased cortisol response to challenge (Wrosch et al., 2009).  

The present study aimed to investigate the changes of some metabolic hormones in congestive heart 

failure as compared with control. 

 

II. Materials and Methods 
Subjects  

The target population of this study was 65 male individual from Teaching Baghdad Hospital, Baghdad, 

Iraq during the period between December 2016 & March 2017 with age ranged between 27 to 73 years. The 

patients were diagnosed with congestive heart failure disease by the consultant medical staff, according to 

clinical examination and symptoms. Patients were divided into three age groups which included less than 40, 

40-50 and more than 50 years. A control group was composed of 25 healthy male individual with the same age 

range. 

Collection of Blood Samples 

 Blood samples were obtained by venipuncture, using 10ml disposable syringe from patients and control 

group. The blood dispensed in a plain tube, and left for 15 minutes at room temperature to clot. Then, it was 

centrifuged at 3000 rpm for 10 minutes to collect serum and kept in the freezer (-20ºC) until it was used in the 

biochemical analysis. 

Hormonal Assay 

Determination of hormones was carried out according to procedures recommended by: ichroma™ T3 

kit, ichroma™ T4 kit, ichroma™ TSH kit and ichroma™ Cortisol kit from Boditech Inc. Korea by using 

Enzyme -Linked Immunosorbent Assay (ELISA). And Determination of PTH hormones was carried out 

according to procedures recommended by MAGLUMI Intact PTH (CLIA) from Shenzhen New Industries 

Biomedical Engineering Co., Ltd. China by Fully-auto chemiluminescence immunoassay (CLIA) analyzer 

MAGLUMI. 

Statistical Analysis: 

The result was analyzed statistically using System (SAS) program, (2012). Then, the significance 

among means was tested depending on least significant difference (LSD) test (SAS, 2012).  

 

III. Results 

The results of the present study show non-significant difference in the thyroid-stimulating hormone 

(TSH) and thyroxine (T4) of CHF patients compared with the control group. Levels of TSH are (1.897 ± 0.14 

and 1.981 ± 0.06 micIU/L) of control and patients groups, respectively. While the levels of T4 is (114.76 ± 4.47 

and 125.52 ± 3.03 nmol/L) of control group and patients, respectively in Table 1 and Figure 1and 2. There is 

also illustrates a significant decrease (P< 0.05) in the triiodothyronine (T3) of CHF patients compared with 

control group. The levels of T3 hormone are (2.002 ± 0.10 and 1.083± 0.05 nmol/L) of control group and 

patients, respectively Table 1 and Figure 3. There is also significant (P< 0.05) increase in level Parathyroid 

hormone of CHF patients compared with the control group. The levels of Parathyroid hormone are (31.68 ± 2.16 

and 59.92 ± 2.05) IU/L of control group and patients groups respectively. While there is significant (P< 0.05) 

increase in the cortisol hormone of CHF patients compared with control group. The levels of the cortisol 

hormone are (180.44 ± 11.74 and 266.57 ± 9.03 05) nmol/L of control group and patients, respectively. 

 

Table 1 Effect of HF patients on levels of metabolic hormones. 

groups Mean ± SE 

TSH(micIU/L) T3(nmol/L) T4(nmol/L) PTH( IU/L) Cortisol(nmol/L) 

Patients (No.= 65) 1.981 ± 0.06 1.083 ± 0.05 125.52±3.03 59.92± 2.05 266.57 ± 9.03 

Control (No. = 25) 1.897 ± 0.14 2.002 ± 0.10 114.76± 4.47 31.68± 2.16 180.44 ± 11.74 

T-test 0.461 NS 0.539 * 12.77 NS 7.021 * 31.884 * 

P-value 0.294 0.0362 0.071 0.0269 0.0355 

* (P<0.05), NS: Non-significant. 

 

Concerning the results in table 2 showed non-significant difference in the level of TSH, T3, and T4 

between CHF patients group compared with control group. The concentrations of TSH are (1.987 ± 0.11, 1.963 

± 0.11, 1.996 ± 0.13) micIU/L in More than 50, Less than 40 and 40-50 age groups of CHF patients, 

respectively. And the levels of T3 are (2.557 ± 0.21, 2.11 ± 0.16, 2.13 ± 0.20) nmol/L in More than 50, Less 

than 40 and 40-50 age groups of CHF patients,  respectively. while the level of T4  are (131.53 ± 8.19, 128.38 ± 

5.28, 124.58 ± 6.85) nmol/L in More than 50, Less than 40 and 40-50 age groups of CHF patients, respectively.  
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While there is  a significant increase (p < 0.05) in the level of parathyroid hormone between (more than 

50) age groups compared with (less than 40) and (40-50) age groups of CHF patients, the level of PTH (30.68 ± 

1.96, 28.69 ± 2.52, 23.01 ± 2.24) IU/L in More than 50, Less than 40 and 40-50 age groups of CHF patients, 

respectively. And there is non-significant difference in the cortisol hormone in CHF patients, the concentration 

of cortisol (155.09 ± 11.72, 150.76 ± 13.28, 155.08 ± 14.51) nmol/L in More than 50, Less than 40 and 40-50 

age groups of CHF patients, respectively in table 2. 

 

2 Effect of age group on metabolic hormone of HF patients 

Age groups (year) 
 

Mean  ±SE 

TSH(micIU/L) T3(nmol/L) T4 (nmol/L) PTH(IU/L) Cortisol(nmol/L) 

Less than 40 1.996± 0.13 2.13 ± 0.20 124.58±6.85 23.01± 2.24 155.08±14.51 

40-50 1.963 ± 0.11 2.11 ± 0.16 128.38±5.28 28.69± 2.52 150.76±13.28 

More than 50 1.987 ± 0.11 2.557± 0.21 131.53±8.19 30.68± 1.96 155.09±11.72 

LSD 0.366 NS 0.648 NS 24.266 NS 6.077 * 40.743 NS 

P-value 0.983 0.213 0.850 0.047 0.965 

* (P<0.05), NS: Non-significant .

 

Figure 1 Compare between patients and control in TSH 

 

Figure 2 Compare between patients and control in T4 

 

 

Figure 3 Compare between patients and control in T3 

 

 

Figure 3.12 Compare between patients and control in PTH 
 

Figure 3.13 Compare between patients and control in Cortisol 

 

IV. Discussion 

In this study we have shown that thyroid hormone metabolic is frequently altered in patients with heart 

failure. These results are in accordance with other studies (Hamilton et al., 1990; Danzi and Klein, 2004, 

Rodondi et al., 2005; Berry and Clark, 2000; Kozdag et al., 2005; Pingitore and Iervasi, 2005). Which indicate 

to changes of metabolic hormone in congestive heart failure, Progression of chronic heart failure is mediated 

largely via persistent activation of various neuroendocrine systems (Güder et al., 2007). 

The most important finding of our study is that abnormal thyroid function, Patients with cardiovascular 

disease, like patients with other non-thyroidal illnesses, have changes in thyroid hormone metabolism that may 

effect on cardiac function (Klein and Ojamaa, 2001). The results of several studies are suggestive of relationship 

between the endocrine hormone system and heart function (Galli et al., 2010; Biondi, 2012). 

Over the last decades, several studies have attempted to demonstrate the mechanisms underlying the 

changes on circulating thyroid hormones in non‒thyroidal illness syndrome. Increased inflammatory cytokines, 

which occurs in response to virtually any illness, has long been speculated to play important role in 

derangements of deiodinase expression (Wajner and Maia, 2012).  

More than 80% of the biologically active hormone triiodothyronine originates from peripheral 

conversion of prohormone thyroxin secreted by the thyroid gland. Clinical and experimental evidence have 

shown that T3 plays an important role in modulating heart rate and cardiac contractility as well as arterial 

peripheral resistance (Klein and Ojamaa, 2001).  

In HF, the main and earlier change of the thyroid function is referred to as “low T3” syndrome 

characterized by the decreased in serum total T3 and free T3 with normal levels of thyroxine (T4) and 

thyrotropin (TSH). This syndrome may influence till one-third of advanced HF patients (Iervasi and Nicolini, 

2013). 

Review of multiple cross-sectional studies demonstrates that 30 % of patients with congestive heart 

failure have low T3 levels (Schmidt-Ott and Ascheim, 2006; Klein and Danzi, 2007). The decrease in serum T3 

is proportional to the severity degree of the heart disease as assessed by the New York Heart Association 

functional classification (Schmidt-Ott and Ascheim, 2006). The low T3 syndrome is defined as a low in level of 

serum T3 accompanied by normal serum T4 and TSH levels, and the syndrome results from impaired hepatic 

conversion of T4 to the biologically active hormone, T3, by 5-monodeiodination. The cardiac myocyte has no 

appreciable deiodinase activity and therefore relies on the plasma as the source of T3. In experimental animals 

the low T3 syndrome cause same changes in cardiac function and gene expression as does primary 
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hypothyroidism (Klein and Danzi, 2007).  Low thyroid hormone level, in particular low serum T3 

concentrations, are a common finding in patients with non-thyroidal illnesses, including cardiac disease (Iervasi 

et al., 2003).   

Amiodarone is an iodine-rich benzofuran derivative utilized to treat and prevent cardiac arrhythmias. It 

may precipitate a number of thyroid conditions including thyroiditis, which appears to be related to a cytotoxic 

effect (Bogazzi et al., 2001; Daniels, 2001; Klein and Danzi, 2007 ). Amiodarone is a lipid soluble benzofuranic 

antiarrhythmic drug that has complex effects on the thyroid and may interfere significantly with thyroid 

hormone metabolism. Owing to its high iodine content amiodarone may cause thyroid impairment in patients 

with preexisting thyroid disease; it can also lead to a destructive thyroiditis in patients with an inherently normal 

thyroid gland (Toft and Boon, 2000). Because of its high iodine content, amiodarone can cause changes in 

thyroid function tests that result in either hypothyroidism (5% to 25% of treated patients) or hyperthyroidism 

(2% to 10% of treated patients) (Klein and Danzi, 2007 ).Thyroid hormone has relevant effects on the 

cardiovascular system (Klein and Ojamaa, 2001).  Increased or reduced action of thyroid hormone on certain 

molecular pathways in the heart and vasculature causes relevant cardiovascular derangements (Fazio et al., 

2004).  

Cortisol, the major human glucocorticoid, is essential for maintenance of normal blood pressure and in 

excess, either general or local, produces hypertension (Whitworth et al., 2005). Evidence exists for associations 

of incident coronary heart disease with three specific negative emotions related to psychological stress: anxiety, 

anger, and depression (Suls and Bunde, 2005; Kubzansky et al., 2007). While some work has considered how 

acute negative affective states may activate acute cardiac events, much of this research has been concerned with 

long-term etiology, and with demonstrating that exposure to chronic psychological stress promotes higher rates 

of CVD incidence (Steptoe and Brydon, 2009). 

One of the note of acute and chronic stress is activation of the HPA axis, and the corticotropin-

releasing hormone (CRH)–adrenocorticotropic hormone (ACTH)–cortisol cascade represents the prototypic 

stress hormone system, often synonymous with the meaning of stress for many investigators (Johnson and 

Grippo, 2006). 

Numerous studies have demonstrated how cortisol may influence hypertension via increases in the 

production of angiotensinogen by the liver (Vinson, 2007) and by effects on vascular smooth muscle, 

endothelial cells, kidney and the heart (Hadoke et al., 2006; Walker, 2007).  

Cortisol has also been linked with many measures of chronic stress and side effect (including trait 

anxiety, depressive symptoms, caregiver stress, unemployment), and appears to have the greatest response to 

stressors that are uncontrollable and socially threatening (Dickerson and Kemeny, 2004). A great deal of work 

linking psychosocial stress and disease outcomes has concentrate on alterations in cortisol as one mechanism by 

which psychological stress might influence physical health outcomes. However, little number of epidemiologic 

or psychological studies has successfully demonstrated direct links between psychological stress, cortisol and 

CVD outcomes (Girod and Brotman, 2004).  

In CHF, inflammatory and neurohormonal system activation is a response to the dysfunction of the 

failing human heart (Tzanis et al., 2014). Progression of CHF is associated with activation of neuroendocrine 

stress response systems including the hypothalamic-pituitary-adrenal axis (HPA) that modulates the production 

and secretion of glucocorticoids including cortisol from the adrenal cortex (Brotman et al., 2007).Hormonal 

alterations can lead to abnormal behavior and vice versa, in response to stressful situations, endocrine glands, 

hormone production often increase (Rugulies, 2002).  

Few common factors, namely, pro-inflammatory cytokines and the adrenal hormones, glucocorticoids 

and mineralocorticoids, and their primary hormonal controllers, CRF-ACTH and renin-angiotensin, 

respectively, are activated in both heart failure and in depression. In general, these factors can be considered as 

major stress hormones. St (Johnson and Grippo, 2006). 

Psychological stress and negative affective states stimulate the HPA axis, leading to release of ACTH. 

Release of ACTH leads to release of both cortisol and aldosterone. It has been recently shown that exercise 

capacity and ventilatory efficiency are related to anabolic impairment of either the adrenal (Pastor- Pérez et al., 

2011). This study investigates the role of hormonal anabolic impairment and showing its relationship with 

exercise intolerance in heart failure or the peripheral axis (Jankowska et al., 2009) in CHF male patients. 

However, the association of CHF functional impairment with catabolic hormonal status has not been thoroughly 

investigated yet (Agapitou et al., 2013). 

Parathyroid hormone (PTH), a peptide hormone of 84 amino acids, is secreted by the parathyroid 

glands to promote Vitamin D activation and acts to control calcium homeostasis (Fraser, 2009). The release of 

PTH is mediated by serum calcium, phosphorus, and vitamin D metabolites (Altay and Colkesen, 

2013).Increased PTH levels have been associated with increased blood pressure, cardiac contractility, 

cardiomyocyte hypertrophy, and apoptosis, as well as structural and functional alterations in the vascular system 

(Perkovic et al., 2003, Kosch et al., 2000).A recent study demonstrated that high serum PTH levels were 
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strongly associated with advanced HF (Altay et al., 2012). This relationship has been explained by the fact that 

secondary hyperparathyroidism may contribute to the systemic illness that accompanies advanced HF (Alsafwah 

et al., 2007).  

This systemic illness and chronic nature of HF may contribute to depression. The association of 

depressive disorders and primary hyperparathyroidism has been shown before (Watson and Marx, 2002), Where 

the resultant hypercalcemia was thought to be the mechanism responsible for the production of depressive 

symptoms. High serum PTH levels are thought to be related to the systemic induction of oxidative stress that 

leads to tissue impairment and contributes to the pathophysiology of HF (Sun et al., 2006). Elevated oxidative 

stress may also play important role in the pathophysiology of depression in chronic HF (Michalakeas et al., 

2011).  

It is well known that PTH control blood calcium and phosphorus concentrations. Higher level of 

calcium is a risk factor for vascular disease, and it is associated with increased vascular stiffness and high pulse 

pressure (Hagström et al., 2015). Previous studies showed that elevated levels of PTH are associated with high 

risks for cardiovascular mortality and morbidity and is suggest that CAD was associated with higher level of 

PTH, rather than normal or lower, PTH levels (Kamycheva et al., 2004). 

PTH is elevated in patients with HF (Ogino et al., 2002). Many studies investigated the relationship 

between CAD and PTH, but conflicting results were obtained (Rashid et al., 2007; Reis et al., 2009; Öztürk et 

al., 2012). Two studies have shown elevated PTH to be associated with HF independent of known risk factors, 

including hypertension and renal dysfunction (Hagström et al., 2010; Kestenbaum et al., 2011) whereas one 

study suggested the association to be present in obese subjects only (Di Giuseppe et al., 2013). 

Chronic PTH elevation with low serum calcium (secondary hyperparathyroidism) is usually secondary 

to renal injury or vitamin D deficiency.  Renal dysfunction is a common cause of secondary 

hyperparathyroidism. However, the relationship between PTH and HF was stronger in those with no evidence of 

chronic kidney disease (Wannamethee et al., 2014).  However, excess PTH may have possible effects beyond 

the regulation of calcium homeostasis (Altay and Colkesen, 2013). In epidemiological studies PTH is increased 

in patients with HF (Ogino et al., 2002) and has shown to be independently associated with hospitalization for 

HF in these patients (Sugimoto et al., 2009). 

Heart failure is common, especially in older patients, and its incidence is predicted to increase 

(Johansen et al., 2003). Concerning Few prospective studies have specifically examined the association between 

PTH and incident HF in the general population. Two prospective studies in older adults have shown PTH levels 

to be related to incident HF (Hagström et al., 2010; Kestenbaum et al., 2011).  

 

V. Conclusion: 

There is non-significant increase difference in the TSH and T4 and significant decrease in the T3 of HF 

patients compared with control group, while there was significant increase in the cortisol hormone and 

parathyroid hormone of HF patients compared with control group. There was a positive relationship between 

ages of patients with heart failure. 
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