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Hypercortisolism and Type 2 Diabetes:  
The Sinister Duo!

Whenever I see patients with type 2 diabetes (T2D) 
struggling to control their blood glucose levels for some 
time despite being adherent to the traditionally ideal 
and successful therapeutic and lifestyle interventions, 
I suspect hypercortisolism could be at play. Hypercorti-
solism is a condition in which the body produces excess 
cortisol. When a person with diabetes has chronically 
elevated levels of cortisol, it causes resistant hyperglyce-
mia (Fig. 1) [1] that can overcome even the most potent 
T2D medications out there, including all the formidable 
new GLP-1/GLP1 + GIP receptor agonist agents. Cor-
tisol is associated with inflammation in patients with 
T2D who have retinopathy, polyneuropathy, or kidney 
disease, suggesting that cortisol may play a role in the 
inflammatory pathway, leading to chronic microvas-
cular complications.

Ample evidence suggests that impairments of the 
hypothalamic-pituitary-adrenal (HPA) axis play a crucial 
role in the crosstalk between psychosocial stress and 
metabolic disruption. Cortisol, a glucocorticoid (GC) 
hormone and critical component of the HPA axis, can 
exert counter-regulating effects on insulin via induc-
tion of hepatic gluconeogenesis and inhibition of the 
peripheral uptake of glucose. Physiological or psy-
chological stressors activate the HPA axis, producing 
corticotropin-releasing hormone (CRH) from the hypo-

thalamus. CRH causes the pituitary corticotropic cells to 
release the adrenocorticotropic hormone ACTH, which 
causes the adrenal cortex to secrete cortisol. Through 
a negative feedback loop, cortisol suppresses further 
release of ACTH and CRH. Activation of the HPA axis is 
also accompanied by stimulation of the sympathetic 
nervous system, resulting in the release of catecho-
lamines and interleukin-6, which activates a cytokine 
cascade [2]. Chronic stress may damage the feedback 
mechanisms that return these hormonal systems to 
normal, resulting in chronic elevation in cortisol levels, 
catecholamines, and inflammatory markers [3]. 

Prolonged stress and inadequate regulation of the 
stress system can lead to chronic hypercortisolism or, in 
some cases, a blunted cortisol response to stress, con-
tributing to subclinical inflammation, insulin resistance, 
increased adiposity, dyslipidemia, and T2D. Sustained 
psychosocial stressors may promote proinflammatory 
effects caused by impaired GC receptor sensitivity [4, 5]. 
The coexistence of dysregulated HPA-axis and increased 
inflammation contribute to the pathogenesis of T2D 
and its complications [6].

Subclinical hypercortisolism, also known as mild 
autonomous cortisol secretion or hidden hypercor-
tisolism (HidHyCo), is a condition in which the body 
produces too much cortisol without the classic symp-
toms of Cushing syndrome [7]. It is more common than 
Cushing syndrome and is associated with an increased 
risk of T2D and other chronic diseases [8]. It accom-
panies more severe hypertension, increased aortic 
stiffness, and the presence of diabetic nephropathy in 
patients with T2D [9]. An earlier 2016 study showed 
that alterations in diurnal cortisol patterns [a flattened 
diurnal cortisol slope (the change in cortisol levels from 
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morning to evening) with high bedtime cortisol] predict 
future T2D [10].

Chronic stress, through its action on the neu-
roendocrine, metabolic, and immune systems, can 
contribute to specific biological and behavioral al-
terations punctuated by epigenetic changes in cellular 
biochemical pathways crucial to the body’s glucose 
and lipid metabolism and the release of inflammatory 
cytokines. Additional factors, including changes in GC 
receptor sensitivity and enhanced 11β-hydroxysteroid 
dehydrogenase type 1 (11β-HSD1) activity, may lead 
to the onset of obesity, diabetes, and various related 
complications. 11β-HSD1 is an enzyme that catalyses 
the conversion of inactive cortisone into active corti-
sol. Chronic stress can lead to enhanced activity of this 
enzyme. 11β-HSD1 activity in hepatocytes can increase 
glucose output, independent of insulin, glucagon, or 
free fatty acids. Overexpression of 11β-HSD1 in adi-
pose tissue can lead to metabolic syndrome, including 
central obesity, hypertension, and dyslipidemia [11].

An elegant study titled “The  Prevalence of Hy-
percortisolism in Patients with Type 2 Diabetes and 
Microvascular Complications: A Prospective Observa-

tional Case-Control Study” by Selma Jusufović et al., 
published in the current online issue of “Clinical Dia-
betology” journal, attempts to answer an important 
question: Is cortisol associated with microvascular 
complications in T2D? The research paper promises 
to make an exciting and enriching academic read 
because of its lucid content, evidence-based meth-
odology, statistics, and inferences. This prospective 
observational case-control, single-centered study has 
included 107 patients with T2D and concluded that 
the prevalence of hypercortisolism in the recruited 
patients with T2D was 6.3%, in patients with compli-
cations 10.5%, and 2.0% in patients without compli-
cations. This publication creates awareness regarding 
the hitherto neglected endogenous hypercortisolism 
due to the dysfunctional HPA hormonal axis, which 
the researchers implicate as an essential factor re-
sponsible for persistent hyperglycemia, inflamma-
tion, and associated microvascular complications in 
persons with T2D.

However, despite its overall merits, this publication 
has some visible limitations. These include a small num-
ber of recruited patients, mandatory hospitalization 
for the initial 3 days, lack of imaging for the adrenal 
source of autonomous cortisol secretion (ACS), and 
non-confirmation with a high-dose dexamethasone 
test to rule out  potential false positive DEX cortisol 
unsuppressed results with 1 mg DST.

The association of dysregulated cortisol secretion 
patterns, diabetes, and related complications is unmis-
takable. The recently released ongoing CATALYST trial 
results endorse the sinister nature of the co-morbid 
duo of hypercortisolism and T2D. The CATALYST trial 
results (released on June 24th, during the American 
Diabetes Association meeting, 2024) show that hyper-
cortisolism is more common than previously thought in 
people with T2D. Findings of the first phase of this trial 
(hypercortisolism in 24% of poorly controlled diabetes 
patients, indicated by a post-DST morning cortisol level 
above 1.8 μg/dL and a dexamethasone level of 140 ng/
dL or higher), although significant because they point 
out a major barrier to managing T2D, remain incredible. 
The ongoing second part of the study aims to evalu-
ate whether medically treating hypercortisolism can 
enhance diabetes management and alleviate related 
health issues.

The Endocrine Society Guidelines recommend 
a 1-mg DST cutoff of > 1.8 μg/dL to screen patients 
who do not exhibit the clinical features or signs and 
symptoms but are suspected of having ACS. A 1-mg 
DST cutoff of > 1.8 μg/dL achieves sensitivity rates 
greater than 95% [12]. However, there is a 10–15% 
false-positive rate (failure of suppression in the ab-

Figure 1. Metabolic Functions of Glucocorticoids. The 
Effects of Increased Cortisol Secretion on the Endocrine 
Pancreas, Adipose Tissue, Liver, Muscle, and Gastrointestinal 
System (From: “Glucocorticoid Metabolism in Obesity and 
Following Weight Loss”, by E. Akalestou E., L. Genser, G 
Rutter, Front Endocrinol (Lausanne), 2020;11:59 [1]. Copy-
right© 2020 Akalestou, Genser and Rutter)
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sence of Cushing syndrome) due to failure to take 
the dexamethasone dose, increased dexamethasone 
metabolism, or episodic ACTH secretion. 

Many questions remain unanswered, such as 
whether all people with mild cortisol excess require 
treatment, and if offered treatment, will they derive any 
metabolic health benefits? Future research should aim 
to address these lacunae and help break the ominous 
nexus between hypercortisolism and T2D.
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