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Since Dr. Conn initially described the classical clinical presentation of hyperaldosteronism 
induced by aldosterone producing adenoma, the association between primary aldosteronism 
and diabetes has been well documented.1)2) Aldosterone excess may induce glucose 
intolerance and insulin resistance by; 1) impairment of glucose stimulated insulin secretion 
by increasing oxidative stress and inflammation in islet cells, 2) increase in hepatic 
gluconeogenesis and hepatic insulin resistance, 3) impairment of insulin sensitivity in 
adipose tissues and skeletal muscles, and 4) decreased adipokine secretion from the adipose 
tissues.2)5) The direct effect of aldosterone on skeletal muscles have particular importance 
as skeletal muscles are responsible for 85% of glucose disposal. In a study by Lastra et 
al.,6) aldosterone antagonism was associated with reduction in reactive oxygen species 
generation and improvement of insulin stimulated glucose transport in skeletal muscles of 
TG(mRen2)27 rats.

Obesity itself has been shown to be associated with increased serum level of aldosterone. In 
obese individuals, adipocytes produce excess amount of free fatty acids which is associated 
with increased production of epoxy-keto derivative of linoleic acids. The excess production 
of these epoxy-keto derivatives is known to be potent stimulator of aldosterone production 
by the adrenal gland. In short, obesity begets increase aldosterone secretion which begets 
increased insulin resistance.2)7)

In clinical studies, aldosterone excess has been shown to be associated with insulin 
resistance and glucose intolerance. In cross sectional analysis, plasma aldosterone level has 
been shown to be associated with increased the homeostasis model assessment for insulin 
resistance (HOMA-IR) and inversely associated with insulin resistance.2)3) Aldosterone 
producing adenomas have been shown to have impairment of glucose stimulated insulin 
secretion which is normalized after adrenalectomy.8) Also, aldosterone excess at baseline 
has been shown to be associated with increased risk of insulin resistance and non-insulin 
dependent diabetes at follow-up. In a nationwide cohort study of Taiwan, Wu et al.9) 
analyzed 754 aldosterone producing adenoma patients who were matched with 3,016 
essential hypertension subjects as control. After a mean follow-up of 5.2 years, patients who 
underwent adrenalectomy had fewer incidence of new onset diabetes mellitus and total 
mortality compared to control.
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► See the article “Independent Association of Serum Aldosterone Level with Metabolic Syndrome and 
Insulin Resistance in Korean Adults” in volume 48 on page 198.
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Also, regardless of the presence of primary aldosteronism or not, the level of plasma 
aldosterone has been shown to be associated with future development of insulin resistance. 
In a prospective study of 564 subjects in a general population, Kumagai et al.,10) demonstrated 
that plasma aldosterone level is associated with development of insulin resistance at 10 years 
of follow-up. However, this study was limited by the fact that they did not exclude subjects 
with primary aldosteronism and did not exclude subjects who were taking anti-hypertensive 
medications, such as beta blockers, renin-angiotensin-aldosterone (RAS) inhibitors and 
diuretics, that could significantly influence the level of plasma aldosterone.

Recently, a study was done in 892 Koreans aged ≥20 years who underwent evaluation for 
hypertension, diabetes or dyslipidemia at 6 tertiary hospitals between 2015–2016. Among 
these subjects, 829 who did not have primary aldosteronism and were not taking beta 
blockers, RAS inhibitors or diuretics were included in the analysis. The results showed that 
serum aldosterone, but not plasma renin activity or aldosterone/renin ratio, were significantly 
higher in subjects with metabolic syndrome and positively correlated with individual 
components of metabolic syndrome, HbA1c and HOMA-IR. The study has significant merit 
in that; 1) subjects who were taking medications that could influence the level of serum 
aldosterone were excluded from analysis and 2) the study demonstrates the possibility of 
significant influence of aldosterone on insulin resistance and metabolic syndrome in subjects 
who does not have primary aldosteronism.11) However, the limitation of the study, as stated 
by the authors, is the cross-sectional design of the study. As such, we cannot determine if 
the aldosterone itself is associated with increasing insulin resistance or the increasing level 
of serum aldosterone with increase in visceral obesity was the reason for the significant 
association. Therefore, future studies to determine whether or not baseline aldosterone level 
and prospective changes in the level of aldosterone are associated with future development of 
metabolic syndrome and non-insulin dependent diabetes mellitus.
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