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Abstract
Hyperparathyroidism causes high levels of PTH, which can lead to a variety of cardiovascular problems that can pose a significant risk to 
an individual’s overall health. In more severe cases, such as high blood calcium levels due to primary hyperparathyroidism, the individual 
may also experience increased risks of kidney stones, bone fractures, and osteoporosis.
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Introduction
Cardiovascular risk factors are a noteworthy concern 
in end-stage kidney disease on dialysis. Diseases of the 
heart and vessels are the directing cause of mortality in 
hemodialysis and are accountable for the increase in 
mortality in dialysis (1). The impact of parathormone 
on myocardial structure and function is appealing for 
more attention since the effects of parathormone on 
heart function is the most critical outcome of secondary 
hyperparathyroidism in kidney failure (2). Left ventricular 
hypertrophy is a common heart complication in end-stage 
renal disease individuals. Left ventricular hypertrophy 
has a negative prognostic effect since this condition 
leads to dysrhythmia, diastolic dysfunction, congestive 
cardiac failure, and death (3). Parathyroid hormone 
(PTH) plays a vital role in calcium homeostasis. When the 
body detects low calcium levels, the parathyroid glands 
release PTH, which leads to increased calcium levels by 
releasing calcium from the bones, promoting calcium 
absorption from foods, across reducing the excretion of 
calcium in the urine (4). Hyperparathyroidism can affect 
many aspects of health, including cardiovascular, renal, 
and musculoskeletal systems and other body organs (5). 
One of these common effects is cardiac effects such as 
endothelial dysfunction, which cause impairment in the 
endotheliums’ ability to constrict and dilate blood vessels. 

(6). This dysfunction is implicated in the development of 
atherosclerosis, a condition that causes the narrowing of 
arteries due to the buildup of plaque. Hyperparathyroidism 
also has been linked to oxidative stress, which can lead 
to damage to cells and negatively affect organ functions. 
Moreover, excessive parathormone levels have also been 
associated with calcification of the coronary arteries, 
which may result in the development of heart disease and 
heart attacks (7). Meanwhile, excessive parathormone 
concentration leads to protein synthesis and the release of 
fibroblasts that can lead to changes in the heart’s structure. 
This process is called cardiac remodelling and can result 
in changes in ventricular chamber sizes, contractility, and 
other structural abnormalities (2,8). In this mini-review, 
we aimed to review the cardiac effects of PTH excess in 
primary and secondary hyperparathyroidism.

Study method
This review collected materials through a search of 
international databases such as PubMed to obtain 
relevant information. The keywords of conducted for this 
study were hyperparathyroidism, parathyroid hormone, 
cardiovascular disease, parathormone, atherosclerosis, 
PTH excess, end-stage kidney disease, endothelial 
dysfunction, parathyroid glands, end-stage renal disease, 
hypertension and left ventricular hypertrophy.
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 Implication for health policy/practice/research/
medical education
The long-term effects of hyperparathyroidism, especially on 
the cardiovascular system, can be severe. When left untreated, 
hyperparathyroidism may result in significant heart problems such as 
hypertension, increased risk of heart disease or heart attacks, cardiac 
arrhythmias, or left ventricular hypertrophy.

Impact of parathyroid hormone excess on heart 
function and structure
PTH can increase the production of renin and aldosterone 
hormones in the adrenal glands, leading to hypertension. 
Likewise, persistent hyperparathyroidism can result 
in atherosclerosis, which may manifest in the form 
of peripheral arterial disease or heart attacks (9). In 
addition, high PTH concentration has been connected 
to the prolongation of the QT interval, which can lead 
to the beginning of cardiac dysrhythmias, comprising 
torsades de pointes (10). Several investigations showed 
excessive PTH can lead to left ventricular hypertrophy, 
a circumstance where the cardiac left side increases in 
size. Individuals with left ventricular hypertrophy have an 
increased risk of cardiac failure. Likewise, individuals with 
primary hyperparathyroidism might be at increased risk 
of stroke due to hypertension, cerebral artery calcification, 
and endothelial dysfunction (11,12). Additionally, in this 
condition, an abridged heart output exists. High PTH 
levels can reduce heart output, which is associated with 
fatigue, shortness of breath, and other symptoms of 
heart failure. Accordingly, hyperparathyroidism is also 
associated with vascular calcification (5,12). Primary 
hyperparathyroidism affects the calcium metabolism 
in the body, leading to calcification of arteries and 
blood vessels. When the vessels become stiff, blood 
pressure can increase, potentially leading to stroke or 
aneurysm. In advanced conditions, if left untreated, 
hyperparathyroidism can lead to the progressive failure of 
the cardiac muscles. Finally, the weakened heart muscles 
can result in congestive heart failure (5,13).

In rare conditions, there was an increased risk of atrial 
fibrillation. Atrial fibrillation is an irregular heartbeat 
that can be accompanied by blood clots, stroke, and heart 
failure. Besides, there is a chance for an increased risk of 
myocardial infarction. Cases with hyperparathyroidism 
may be more likely to develop coronary artery disease 
and a higher risk for a heart attack (1-7). Finally, there is 
a risk of mitral valve prolapse. Hyperparathyroidism can 
increase the risk of developing of mitral valve issue (14). 

Discussion
In a previous study, Al Salmi et al reported the association 
of PTH with mortality in hemodialysis. The mean 
patient age of their patients was 55 years. Median PTH 
ranged from 259 pg/mL to 437 pg/mL; they concluded 
that secondary hyperparathyroidism is highly prevalent 

among their patients on hemodialysis. They showed a 
strong U-shaped PTH /mortality association at PTH <300 
pg/mL and >450 pg/mL (15). A previous study by Nasri 
et al on 73 hemodialysis patients with the age of 46.5 ± 
16 years showed a significant inverse association of serum 
alkaline phosphatase with the percent of left ventricular 
ejection fraction, this study also showed a significant 
inverse association among serum parathormone value 
with of left ventricular ejection fraction in non-diabetic 
cases (16). Shaltout et al assessed the association of 
parathormone level with left ventricular mass in 40 
hemodialysis cases. They showed hyperparathyroidism 
is a primary determinant of left ventricular hypertrophy 
in end-stage kidney disease patients on hemodialysis 
(17). Previously Saleh et al studied 27 159 subjects of 
the general population. About 2700 were assessed for 
serum parathormone measurement and left ventricular 
mass calculation by echocardiography. They showed 
parathormone is an independent predictor of left 
ventricular mass in males older than 59 years and women 
younger than 60 years (11). 

Conclusion
In summary, when left untreated, hyperparathyroidism 
may result in significant heart problems such as blood 
pressure elevations, increased risk of heart disease and 
heart attacks, cardiac arrhythmias, or left ventricular 
hypertrophy. Therefore, it is essential to manage 
hyperparathyroidism to prevent complications that 
could lead to heart problems. Regular follow-ups with 
your healthcare provider, proper lifestyle habits, and 
management of underlying health conditions alongside 
parathyroid management are essential. In addition, regular 
cardiovascular check-ups are very important to monitor 
progress and intervene early in case of cardiovascular 
events.
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