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Abstract 

Background and aim: Chronic heart failure (CHF) syndrome is the most common cause of 

hospitalization in patients over 65 years of age. HF is a clinical disorder that occurs due to 

impairment in the structure or function of the heart as inherent or acquired, and causes clinical 

symptoms. Therefore, the purpose of this study was to evaluate the role of parathyroid hormone 

(PTH) in the 6-month prognosis of patients with chronic heart failure hospitalized in the cardiac 

unit of university hospitals of Ahvaz city in 2015-2016. Materials and methods: This study is a 

descriptive epidemiologic study. In this study, a total of 202 people were enrolled in the study, of 

which 126 (62.3%) were male and 76 (37.6%) were female, and patients classified for HF 

according to Framingham criteria and in the subgroup of systolic HF (with an ejection fraction of 

less than or equal to 40%) and hospitalized in the heart unit of Imam Khomeini Hospital in Ahvaz 

during the year 2015-2016 were enrolled in the study. Findings: The results showed that the 

chance of stroke and death in people with a PTH of more than 39 pg/ml is 5.85 times more than 

those with PTH of less than 39 pg/ml, and with the rise in the NYHA, PTH has also increased. 

Discussion and Conclusion: According to the evaluations conducted in this study, it was found 

that PTH is related to the severity of heart failure and subsequently its short-term prognosis. 

Therefore, it seems that during the first hospitalization of patients with heart failure, measurement 

of PTH can play a significant role in clarifying patients' clinical condition and predicting their 

short-term prognosis, and subsequently changing of the therapeutic route.  
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Introduction 

Chronic heart failure (CHF) is the most common cause of hospitalization in patients over 65 years 

of age (1). Heart failure is a serious health problem, which its prevalence has been increasing and 

1-2% of the general population is affected by it, and its prevalence in the world is estimated at 25 

million people annually (2). Heart failure leads to a decrease in the quality of life more than other 

chronic diseases, such as diabetes, chronic pulmonary disease and arthritis (3). Despite the recent 

evidence that prognosis is improving after the first hospitalization of these patients, drug therapy 

has no effective role in reducing the incidence and mortality of CHF and despite the new 

pharmacological treatments, episodes of exacerbation are common (4, 5). The number of 

hospitalization due to heart failure has tripled in the last three decades, and this number is 

increasing due to increased life expectancy, improved survival after myocardial infarction and 

access to effective treatment to prevent sudden death (1). Today, heart failure is considered to be 

a serious and growing public health problem. This disease is not only caused by damage to the 

heart cells, but also a combination of genetic, hormonal, inflammatory and biochemical changes 

with direct and indirect effects on the heart can increase the risk of heart failure (6). 

The diagnosis of HF is done based on the clinical judgments and according to biography, 

examination and other essential tests. Accordingly, HF patients are classified into 4 classes, 

according to their functional capacity based on the New York Heart Association (NYHA) 

classification. This classification is useful in determining the extent of the patient symptoms in 

order to assess the adequacy of treatment and determine the prognosis of HF patients and their 

mortality and morbidity over time (1). Considering the importance of reduction in the life quality 

of HF patients, determining the population of HF patients who require heart transplantation or 

newer therapies, such as dual-chamber pacemakers and insertion of mechanical support devices, 

as well as the identification of patients with HF who are at higher risk for death or rehospitalization 

are of special importance (4, 7).  

Over the past half century, there have been significant changes in both the causes and the 

therapeutic methods of heart failure (8).  

Several biomarkers have been introduced as the predictive factors of risk in patients with 

cardiovascular diseases including HF, of which troponin I and T, NT-Pro BNP and hs CRP are 

easily measured (9). These bio-markers can be a useful guide to the treatment of acute and chronic 

episodes of the disease by providing prognostic information in HF, and clinically useful markers 

have unique characteristics, including: accuracy, accessibility and providing information that is 

not gained by the evaluation. These biomarkers also help to make the right decisions for treatment 

(10). One of these bio-markers is parathyroid hormone. Parathyroid hormone (PTH) is one of the 

main hormones regulating bone metabolism and minerals in the body. PTH 1-84, a biological 

active form of the hormone in the body, is produced by the parathyroid gland and is introduced 

into the systemic circulation of the body, and exerts its effect through the binding of its first 34 
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amino acids to the PTH receptor (11). PTH receptors are present at the heart surface, and increased 

levels of this hormone increase the strength of the contraction of the heart and cause myocardial 

hypertrophy and interstitial fibrosis (12, 13). PTH activates the protein kinase C in myocytes, 

which this activation of this protein leads to hypertrophication of myocytes (14). Increased level 

of PTH is associated with hyperlipidemia and impaired glucose tolerance and leads to exacerbation 

of the atherosclerosis process (15, 16).  

Since the presence of secondary hyperparathyroidism has been proven in patients with heart 

failure, measurement of PTH can be appropriate in classifying the risk factors and choosing 

effective therapeutic methods (17, 32, 33). The aim of this study was to evaluate the role of PTH 

in the 6-month prognosis of patients with chronic heart failure hospitalized in the cardiac unit of 

university hospitals of Ahvaz city, in order to achieve a suitable criterion for evaluation of short-

term prognosis (6 months) of these patients, including the response to treatment, hospitalization, 

the need for a dual-chamber pacemaker, sudden death and mortality. 

Materials and methods 

This study was an epidemiologic study and was conducted on patients with heart failure and 

hospitalized in the cardiac unit of Imam Khomeini hospital of Ahvaz during the years 2015-2016.  

In this study, patients who had HF according to Framingham criteria and were in the subgroup of 

systolic HF (with an ejection fraction of less than or equal to 40%) were included in the study. 

Patients with known chronic obstructive pulmonary disease (characterized by limited air flow in 

the airways that is not completely reversible, including emphysema and chronic bronchitis), 

primary valvular heart disease (including calcification changes of the valve due to age, hereditary 

or congenital conditions such as bicuspid aortic valve or myxomatous mitral valve diseases), 

infections, chronic inflammatory diseases such as sepsis, malignancy, arthritis, connective tissue 

diseases, severe liver diseases, and pregnancy were excluded from the study. After obtaining the 

biography and the clinical examination in the first referral, clinical information, vital signs, used 

drugs, as well as angiographic and echocardiographic information (performed by the plan executor 

and with the vivid device) were recorded in the information form. Initial tests including: ALT, 

AST, Lipid profile, FBS, and the biomarker (PTH) were requested for the patient. In order to obtain 

the fasting blood sample, the patient was placed in a fasting state for 10 hours, and samples were 

sent to the reference laboratory for carrying out the tests. The methods of doing each of the tests 

are: FBS: glucose oxidase/peroxidase, TG: lipase/peroxidase (colorimetry), chol: 

cholestroloxidase/peroxidase, LDL: direct homogeneous, HDL: direct homogenous, AST: 

AST/MDH (without PLP), ALT: ALT/MDH (without plp), PTH: ECL. 

Each patient referred every two months for 6 months, and in case of not referring, they were 

contacted and followed up (a total of 3 times). During these 6 months, when symptoms were 

worsening, patients referred and if necessary hospitalized, and ECG is taken at each visit, and the 
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adequacy of the drug therapy was evaluated in them, and if necessary, the necessary measures, 

including introduction for heart transplantation, biventricular pacing, etc. were performed, and 

correlation between the levels of PTH biomarker and cardiovascular events and prognosis of these 

patients were evaluated. The calculation of statistical indexes was used for descriptive statistics. 

The chi-square test was used for evaluating the correlation between qualitative variables, and T-

test was used for evaluating the correlation in quantitative variables and correlation test and for 

comparison of quantitative data in both genders of male and female.  

Findings 

In this study, 202 people were enrolled in the study, of which 126 (62.3%) were male and 76 

(37.6%) were female. The base information for the participants is presented in Table 1. 

Table 1. Baseline Patients Characteristics 

Variables All                 

percentage 

After 6 months      

follow up Dead    

Heart  

                              

Attack               

P-value 

Age 

30-39yrs                   

40-49yrs 

50-59yrs 

60-69yrs 

70-79yrs 

80yrs< 

 

 16                 7.9%  

 23                 11.38% 

 67                 33.16% 

 43                 21.2% 

 36                 17.83% 

 17                 8.4% 

 

     2                         2 

     4                         3 

     12                      16 

      8                         9 

      4                       12 

      4                         3 

 

 

 

Age(0.652) 

Gender 

Male 

Female  

 

126              62..4% 

76              37.6% 

 

      19                       30 

      15                       15 

 

Gender(0.934) 

Functional Class 

I                                                           

II 

III 

IV 

Angiography  

Normal 

Minimal CAD 

SVD 

2VD 

 

67               33.1%               

   49               24.2%                       

   50               24.7%     

   36               17.8%         

 

 9               4.5% 

10               5% 

33                16.3% 

17                8.5% 

 

     10                        10   

   7                          10 

     11                        9 

7                          16 

 

1 1 

2 6 

2                           5 

7                           9 

 

 

FC(0.064) 

 

 

 

 

Angiography(0.066) 
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3VD 

Not done 

Risk Factors 

Smocking                                         

HTN 

DM 

HLP 

Positive family history 

Addiction 

Anemia 

No risk factors 

 Echocardiography 

10-15% 

15-20% 

20-25% 

25-30% 

30-35% 

35-40% 

Biomarker 

PTH            

Mean(0.1-490)= 44.2                                                                                    

 

41                20.3% 

92                45.5% 

 

52                  25.7% 

97                  47% 

87                  43% 

56                  27.7% 

30                  14.8% 

11                  5.4% 

108                  53.4% 

32                  15.85% 

 

6                   2.9%                     

13                   6.4%                       

28                 13.8%                   

31                 15.3%    

   50                 24.7%     

   74                 36.4%       

 

202                  

100%                    

3 3 

   19                          21 

 

 8                            12 

     17                           

21 

     17                           

23   

     6                             

15 

     3                             5 

0                             3 

   18                             

32 

3                             8 

     

    6                             0 

      3                             

8          

9                              8  

3                              8 

9                             12 

4                             9    

 

 

 

0.811 

0.715 

0.063 

0.772 

0.218 

0.408 

0.026 

 

 

 

 

Echocardiography(<0.001) 

 

 

PTH(<0.001)                                                                    

 

The ROC curve was used to determine the cutting point. Cutting point of 39 was selected for PTH 

hormone with a sensitivity of 63.29 and a specificity of 77.24. The area under the surface of the 

ROC curve obtained as 0.711 with a 95% confidence interval (0.773, 0.644), which indicates the 

accuracy of the selected point.  
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Chart 1: The ROC curve for determining the PTH cutting point 

 

The difference in mean PTH level in functional class groups was investigated. Considering the 

absence of normality, the Kruskal-Wallis test was performed and p-value<0.001 showed that the 

mean PTH level is different in at least two levels of functional class. The results of this study are 

presented in Chart 2. 

 

Chart 2: The difference between the mean values of PTH in different functional class groups 

In this study, the history of previous hospitalization due to heart problems (before entering the 

study) was present in 134 people in the study (66.33% of the subjects). Of the total number of 

subjects in the study, 92 had no angiography at the start of the study, of which at least 69 were 

candidates for angiography in the past, which due to reasons such as lack of follow-up or 

dissatisfaction, this has not been done for them. For all patients when hospitalized, ejection fraction 

PTH
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(EF) was estimated by the echocardiography machine. According to the main criteria for inclusion, 

the ejection fraction of less than or equal to 40%, the patients were divided into 6 groups, with the 

highest number of patients in the category of 35-40%. 

16.8% of the participants in the study passed away. 22.27% of the participants in the study suffered 

a heart attack. 44% of the participants in the study were hospitalized at least one occasion due to 

the exacerbation of symptoms associated with heart failure. 6.93% of the subjects participated in 

the study underwent the embedding of pacemaker. 8.4% of the participants in the study received 

the flu vaccine and pneumococcal vaccine after the first time of hospitalization. According to the 

results of statistical analyzes, the mean Hb was different between the living and dead individuals 

with 95% confidence. For other variables with 95% confidence, there was no significant difference 

between the two groups. The chance of death or stroke was 90% for people with diabetes mellitus 

compared to people without diabetes mellitus. The chance of death or stroke for people who did 

not have pacemakers was 6 times higher than those who had it. The chance of stroke and death in 

the group that had no angiography was 9.21 times higher than that of normal subjects. The chance 

of stroke and death in the FC 4 group was evaluated as 3.18 times more than the group 1, 3.06 

times more than the group 2, and 2.55 times more than the group 3.  

Discussion and conclusion 

The highest number of people with heart failure was in the age group of 50-59 years, indicating a 

high incidence of this disease in this age group. In the study by Razzolini (2015), it was suggested 

that the incidence of heart failure in ages older than 40 years was higher in men, but this proportion 

is reversed in ages older than 80 years (18). In the age group of 50-59, most subjects were men 

which was consistent with the results of the Razzolini study, but at the age of over 80 years, most 

of the patients were males, which was not consistent with the result of the mentioned study, which 

can be due to the smaller sample size of the present study compared to the mentioned study.  

In the study by Bauters et al., the prevalence of diabetes mellitus in patients with heart failure was 

reported to be about 20% (19). Diabetes mellitus increases the risk of heart failure and death as a 

result of its association with cardiovascular risk factors such as high blood pressure, dyslipidemia 

and atherosclerosis (20). Diabetes mellitus with a prevalence of 43%, after high blood pressure, is 

the most common underlying risk factor in the study population, which is much higher than what 

it is reported in other studies, which may indicate a wrong way of living and lack of awareness of 

patients about diabetes prevention methods. The logistic regression was used to determine the 

effect of diabetes on prognosis of patient, which showed that the chance of stroke or death in 

people with diabetes increases by 90% compared to those without diabetes. This reveals the need 

for strict and precise control of diabetes in patients with heart failure.  
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Anemia is presence in about one third of patients with heart failure. Long-term anemia - for any 

reason - with the mechanism of causing cardiac hypertrophy and death of myocytes, exacerbates 

heart failure and worsens its prognosis (22, 21). According to conducted studies, the prevalence of 

anemia in patients with heart failure with reduced ejection fraction varies from 4% to 61% (23). 

In this study, 53.4% of the participants had anemia, in which 46% of patients with anemia suffered 

stroke or death after a 6-month followed up, and this rate was 30% in the group without anemia, 

which was consistent with other studies. These findings reveal the significant role of anemia in the 

prognosis of patients with heart failure and the importance of controlling and treating it. 

In patients with heart failure, the long-term prognosis of patients has a direct relationship with the 

severity of CAD that is revealed by angiography (25). In this study, the chance of stroke and death 

in people who did not performed angiography was 9.21 times higher than those who had normal 

angiography. The result obtained show that in the group that angiography in not performed, there 

may have been some advanced degrees of CAD, but no proper treatment has been selected due to 

the uncertainty of its severity, and given that most people who did not performed angiography 

were candidates for this procedure, but for some reason, such as dissatisfaction, they were not 

willing to performed it, this shows the need for informing patients with heart failure about the 

dangers of not doing angiography. 

The chance of stroke and death had increased with rising of NYHA Class, which was consistent 

with other studies (26). 

The main goal of the design and implementation of this study was to determine a cut off point for 

the PTH hormone to measure the 6-month prognosis in patients with heart failure. 

In similar studies, increased PTH levels have been reported in patients with heart failure, which is 

associated with a reduction in the survival of patients (27, 28). 

In other studies, different values have been reported as the PTH cutoff point, varying from the 

wide range of 47 to 96.4 (2, 28, 29, 30, 31). In this study, by statistical analysis on PTH values 

obtained from 202 patients with a sensitivity of 63.29% and a specificity of 77.24%, 39 pg/ml was 

determined as the cut-off point, and it was estimated that the chance of stroke and death in people 

with a PTH of more than 39 pg/ml is 5.58 times more than people with a PTH of less than 39 

pg/ml. This difference with other studies can be due to the difference in the number of participants, 

the severity of heart failure and the duration of follow-up. 

In similar studies, with the rise of the NYHA class, the mean PTH has increased (4, 28, 31). In this 

study, a direct correlation was found between the rise in the NYHA Class and the increase in PTH 

levels, but due to the lack of normality among the number of individuals in each groups of the 

NYHA classes, it was not possible to obtain a specific mean value for each group. 
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According to the evaluation conducted in this study, it was determined that PTH is related to the 

severity of heart failure, and subsequently its short-term prognosis. Therefore, it seems that during 

the first hospitalization of patients with heart failure, in addition to performing basic and other 

usual and essential examinations, measuring the PTH can play an important and significant role in 

clarifying the clinical status of patients, predicting their short-term prognosis, and subsequently 

redirecting of therapeutic route to more useful and effective methods.  

Suggestions 

It is recommended that in subsequent studies, after the initial measurement of PTH level, if it is 

higher than the risk range, the therapeutic modalities of patients should change to more effective 

methods, and then their 6-month prognosis would be evaluated and its result would be compared 

to previous studies.  
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