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INTRODUCTION 

Aldosterone is a hormone secreted from the outer layer of 

the adrenal cortex (zone glomerulosa) as the most 

significant mineralocorticoid. Hyperaldosteronism 

develops when increased secretion of the hormone occurs 

within the body above the normal levels. Cases with 

hyperaldosteronism might be asymptomatic in many 

events. Consequently, the diagnosis can be missed. 

Nevertheless, the usual presentation for many patients has 

been reported to be a refractory elevation in the blood 

pressure, which might be mild to severe.1 

There are two main types of hyperaldosteronism, which 

usually have similar clinical characteristics and are 

difficult to be clinically differentiated. The diagnosis of 

these conditions is mainly based on laboratory and imaging 

diagnostic evaluations.2 However, it should be noted that 
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the underlying etiology is different, and many causes were 

proposed for each type. Based on the type of 

hyperaldosteronism and the diagnosis, the treatment of 

these conditions should be established. Therefore, it can be 

concluded that the treatment is specific to the management 

of the underlying etiology, and managing the clinical 

characteristics and associated complications.3-6 This 

present literature review aims to provide evidence 

regarding the types, clinical characteristics, and treatment 

of aldosterone based on data from the current 

investigations in the literature. 

METHODS 

This literature review is based on an extensive literature 

search in Medline, Cochrane, and EMBASE databases 

which was performed on 27 October 2021 using the 

medical subject headings (MeSH) or a combination of all 

possible related terms, according to the database. To avoid 

missing potential studies, a further manual search for 

papers was done through Google Scholar while the 

reference lists of the initially included papers. Papers 

discussing hyperaldosteronism types, clinical 

characteristics, and treatment were screened for useful 

information. No limitations were posed on date, language, 

age of participants, or publication type. 

DISCUSSION 

Types 

The clinical presentation of hyperaldosteronism vary 

hugely based on the type of the underlying pathology and 

the prognosis of the cases. Two main types of 

hyperaldosteronism were reported in the literature and are 

clinically discovered. These include primary and 

secondary hyperaldosteronism.7 Increased production of 

aldosterone from the adrenal gland, particularly zona 

glomerulosa, has been associated with the development 

and pathology of primary hyperaldosteronism. The 

etiology of the condition can be either attributed to the 

presence of an adrenal tumor in the adrenal gland, which 

has been called Conn syndrome, or as an adrenal bilateral 

hyperplasia.8,9 Familial hyperaldosteronism type 1, 

aldosterone-producing adrenocortical carcinomas, ectopic 

aldosterone-secreting tumors, and unilateral adrenal 

hyperplasia are other forms of primary 

hyperaldosteronism. However, estimates show that these 

are not very common and are rarely seen in clinical 

settings. Evidence indicates that idiopathic bilateral 

adrenal hyperplasia is the commonest cause of increased 

aldosterone production by the adrenal glands leading to the 

development of primary hyperaldosteronism (as estimated 

in around 2/3 of the cases with primary 

hyperaldosteronism).10,11 Other cases might be attributed 

to the presence of Conn syndrome, while other reported 

etiologies are rare. Patients with primary 

hyperaldosteronism are usually asymptomatic. 

Nonetheless, reports show that hypertension and 

hypokalemia might be the main clinical manifestations in 

these patients. Estimates show that the prevalence of 

primary hyperaldosteronism is variable across the different 

populations, and the rate ranges between 4.6% and 16.6%. 

These differences are attributed to the severity of 

hypertension and underlying clinical manifestations, 

diagnostic methods, and patient selection.12 It has been 

furtherly demonstrated that among patients with 

hypertension, the prevalence of primary 

hyperaldosteronism was found to be 10%.13 Still, evidence 

also shows that the rate is different and further studies are 

needed for verification. 

On the other hand, excess activation of the renin-

angiotensin-aldosterone system (RAAS) leads to the 

development and initiation of the pathology of secondary 

hyperaldosteronism (Figure 1). This activation has been 

reported secondary to many causes, including renal artery 

stenosis, renin-producing tumors, or edematous disorders, 

including cirrhosis with ascites, cor pulmonale, pregnancy, 

and left ventricular heart failure. The excess activation of 

the RAAS may be transient (secondary to temporary 

pathologies as hypovolemia) or sustained (secondary to 

permanent pathologies that lead to sustained activation of 

the RAAS). Fibromuscular dysplasia or atherosclerosis-

induced renal artery stenosis can significantly initiate a 

state of false hypovolemia due to reduced blood flow to the 

kidneys, which will cumulatively lead to increased 

aldosterone secretion.14 Stimulating aldosterone secretion 

was also reported secondary to cases when cardiac output 

is reduced, which occurs in cases of cor pulmonale or left-

sided (congestive) heart failure. Reduced perfusion and 

blood flow through the kidneys might also develop 

secondary to the presence of cirrhosis and ascites, leading 

to a remarkable reduction in the volume of the circulating 

fluid, which will also impact the amount of aldosterone 

secretion. A renin-producing tumor was also reported to be 

a potential cause for the development of secondary 

hyperaldosteronism and is usually detected in 

juxtaglomerular cells, but estimates show that the 

prevalence of the condition is relatively rare.15 

Epidemiological studies indicate that the prevalence of 

secondary hyperaldosteronism is remarkably lower than 

the prevalence of the primary form. Furthermore, evidence 

indicates that women are more frequently affected with 

both primary and secondary hyperaldosteronism.13,16 

Clinical characteristics 

Both primary and secondary hyperaldosteronism might 

present with hugely variable clinical manifestations. 

Hypertension might be the main clinical manifestation 

among patients with hyperaldosteronism. Hypokalemia 

might also be present due to excessive renal potassium 

wasting. The presence of comorbidities, the amount of 

aldosterone secretion, and the underlying cause are 

different factors that can significantly determine the 

clinical presentation and phenotypes of 

hyperaldosteronism. In addition to hypertension and 
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hypokalemia, patients with hyperaldosteronism usually 

suffer from metabolic alkalosis, as well. This is usually 

found among patients with primary hyperaldosteronism. 

Hypertension is very common among patients with 

primary hyperaldosteronism and usually results from 

increased peripheral vascular resistance, and plasma 

volume expansion secondary to the excess aldosterone 

secretion. In many cases, hypertension might be severe, 

and evidence shows that some patients might suffer from a 

refractory condition.17 However, hypertension might not 

be present in many cases, and some patients only suffer 

from slight elevations in the blood pressure. Therefore, the 

diagnosis of hyperaldosteronism should not be limited to 

the presence of hypertension.18-23 The spontaneous 

development of hypokalemia is a strong indicator for the 

presence of hyperaldosteronism, irrespective of the 

presence of hypertension in the affected patient. Following 

the administration of potassium-wasting diuretics 

(including furosemide or hydrochlorothiazide), patients 

should be investigated and managed for severe 

hypokalemia. However, previous studies also reported that 

most cases with primary hyperaldosteronism usually have 

normal potassium levels.17,24 

Hyperaldosteronism also results in increased sodium 

reabsorption, leading to secondary extracellular expansion. 

Still, at a certain level, the kidneys begin to excrete excess 

sodium which encounters the action of excess aldosterone 

due to the increased atrial natriuretic peptide secretion. 

Accordingly, among patients with normal renal and 

cardiac functions, peripheral edema is usually present in 

cases of primary hyperaldosteronism. Besides, metabolic 

alkalosis usually manifests in these patients due to the 

increased secretion of urinary hydrogen ions from the renal 

distal tubules. It should be noted that the condition is not 

usually noticed, being mild in most cases, and does not 

have any clinical significance.10,20 Mild hypernatremia and 

hypomagnesemia might also be present in these patients, 

which has been attributed to the potential reset of the 

osmostat. Neuromuscular symptoms as weakness and 

paraesthesias are also reported for patients with 

hyperaldosteronism. However, estimates indicate that 

these manifestations are not common in this context. These 

manifestations are attributed to the significant disturbances 

in the electrolyte levels causes by hyperaldosteronism. 

Resistance to the renal tubular antidiuretic hormone in the 

renal tubules (secondary to the presence of hypokalemia) 

might also lead to the development of nephrogenic 

diabetes insipidus. This has been associated with clinical 

manifestations, including polydipsia, mild polyuria, and 

nocturia. Cardiac arrhythmias and atrial fibrillation might 

also manifest among patients with hyperaldosteronism and 

can even lead to death. However, the frequency of these 

complications is rare in clinical settings.13 

Treatment 

Treating patients with hyperaldosteronism is mainly based 

on the underlying etiology. The aim of conducting the 

treatment approaches is to manage the serious underlying 

complications that might have resulted from chronic 

aldosterone secretion. For instance, the management of 

cardiovascular events can be life-saving in these situations, 

and in such cases management of the different 

cardiovascular events as atrial fibrillation, heart failure, 

myocardial infarction, stroke, and left ventricular 

hypertrophy is critical to enhancing the prognosis. Besides, 

blood pressure and serum potassium levels should be 

normalized, which were noticed to potentially persist even 

after correction of hyperaldosteronism. In most cases, 

surgery is the treatment of choice for aldosterone-

producing adenoma, which is usually done by either 

anterior or posterior laparoscopic approaches.25,26 The 

surgery has been reported to reduce the time of hospital 

stay and enhance patient recovery. In unilateral cases, it 

has been demonstrated that radiofrequency ablation has 

been reported as an efficacious alternative to the surgical 

approach, which has been reported with and effective long-

term outcomes, including the normalization of the 

potassium and blood pressure levels, which was reported 

to be similar to the outcomes obtained with surgical 

resection. Furthermore, it has been shown that this 

approach can significantly reduce the length of hospital 

stay.27,28 On the other hand, other studies reported that 

many adverse events were reported with this approach, 

including adrenal abscess formation, pneumothorax, 

pancreatitis, hematuria, abdominal pain, and hypertensive 

episodes.29,30 Although favorable outcomes were reported 

with the surgical and laparoscopic modalities, pre-and 

post-operative caution should be considered, and palliative 

care should be adequately conducted for the affected 

patients with aldosterone-producing adenoma.31 For 

instance, mineralocorticoid-receptor antagonists can be 

added in the preoperative setting for adequate control of 

hypokalemia and hypertension. A transient hyporeninemic 

hypoaldosteronism state can develop postoperatively due 

to the reduced aldosterone secretion in the corresponding 

adrenal gland. Therefore, antagonists for potassium and 

mineralocorticoid receptors should also be administered 

postoperatively. The expected clinical manifestations 

postoperatively in these events include orthostatic 

hypotension, mild dehydration, mild hyperkalemia, and 

salt-wasting.32 The management of bilateral adrenal 

hyperplasia has been reported to be medically approached 

by the administration of mineralocorticoid receptor 

antagonists. Conversely, it should be noted that surgical 

resection might be considered in cases of asymmetric 

adrenal hyperplasia. However, perioperative care should 

be offered to these patients as previously discussed to 

maintain enhanced overall outcomes.33,34 

It should be noted that although the administration of 

mineralocorticoid-receptor antagonists has been reported 

with favorable outcomes, evidence indicates that these 

modalities are usually used with caution because of the 

potential to develop several adverse events. For instance, 

erectile dysfunction, and gynecomastia were reported 

among male patients receiving spironolactone for a long 
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period, while primarily intermenstrual bleeding, menstrual 

dysfunction, gastrointestinal symptoms, and fatigue were 

reported among females receiving the drug.31,35,36 

Accordingly, some reports suggested that eplerenone 

should be administered instead due to the reduced risk to 

develop the reported adverse events as spironolactone.37,38 

It has been furtherly demonstrated that the administration 

of high doses of mineralocorticoid receptor antagonists has 

been associated with more favorable outcomes, including 

a significant reduction in the risk of developing 

cardiovascular events.39-41  

Conservative treatment should also be conducted for the 

management of hypokalemia and hypertension. 

Furthermore, the administration of glucocorticoids can be 

approached in cases of glucocorticoid-remediable 

aldosteronism.42 In cases with secondary hyperaldo-

steronism, management of the cause is also important to 

enhance the outcomes. For instance, medical treatment can 

be used to manage renal artery stenosis, either alone or in 

combination with revascularization.43,44  

Primary angioplasty can also be used as the primary 

management modality for cases with renal artery 

fibromuscular dysplasia. Angioplasty with stent placement 

can also be offered for patients with atherosclerotic 

diseases. On the other hand, a clinical trial reported that 

revascularization was associated with better outcomes 

regarding enhanced survival rates for these patients. It 

should also be noted that medical therapy can be sufficient 

in cases with atherosclerotic renovascular hypertension.45  

Finally, the administration of angiotensin receptor blockers 

and angiotensin-converting enzymes should be considered 

to normalize the levels of renin and reduce its activities. In 

addition to reducing the effects of renin, these modalities 

can also normalize the blood pressure levels, and produce 

various reno-protective effects.  

However, they should be administered with caution to 

avoid the development of any complications that might 

deteriorate the prognosis.16,43 

 

Figure 1. Renin-angiotensin-aldosterone system (RAAS).  

CONCLUSION  

Clinical characteristics of hyperaldosteronism might not be 

diagnostic since they are very non-specific, despite being 

common in these patients, as hypokalemia and 

hypertension. Therefore, clinicians should be aware of 

conducting the necessary diagnostic approaches before 

establishing the diagnosis. Management of these patients 

requires the integration of different approaches, including 

surgical and medical treatment. Perioperative care is 

important because it may lead to unfavorable 

consequences if neglected. 
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