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“Subclinical” hypercortisolism

Mild autonomous cortisol secretion (MACS)

Hidden hypercortisolism
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B. Pathophysiology: Cortisol’s Impact on Glucose Metabolism
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E. Case Discussion & Conclusion



Learning Objectives
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• Explain the pathophysiology of hypercortisolism and its role as a 

secondary cause of difficult-to-control type 2 diabetes.

• Identify the clinical manifestations and red flags that warrant screening 

for hypercortisolism in patients with type 2 diabetes.

• Describe the appropriate steps for screening, diagnosing, and 

interpreting initial test results for hypercortisolism in a clinical setting.

• Discuss evidence-based management approaches for hypercortisolism 

in patients with type 2 diabetes, including pharmacological option(s) and 

preparation for specialist referral.

• Apply knowledge of hypercortisolism screening to a patient case study to 

determine an appropriate course of action.



A. Introduction: 
Overview of Hypercortisolism and Type 2 
Diabetes
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DeFronzo RA. Expanding Evidence for the Impact of Hypercortisolism on People with Difficult-to-Control Type 2 Diabetes. American Diabetes Association 85th Scientific Sessions. June 23, 2025; Chicago, IL. 



▪ “Subclinical” Hypercortisolism = the body produces excessive cortisol 
without the classic signs & symptoms of Cushing Syndrome

▪ Clinical Suspicion
▪ “… patients with type 2 diabetes struggling to [manage] their blood glucose 

levels for some time despite being adherent to the traditionally ideal and 
successful therapeutic and lifestyle intervention…”

▪ Clinical Impact
▪ People with diabetes have chronically elevated levels of cortisol 

▪ Resistant hyperglycemia 

▪ Overcoming the most potent T2D medications (other than insulin), e.g., GLP-
1 & GLP-1 + GIP receptor agonist agents

Definition – Subclinical Hypercortisolism
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Abichandani VK. Hypercortisolism and Type 2 Diabetes: The sinister duo! Clinical Diabetology. 

2024;13(5):243-245. doi:10.5603/cd.103172.



▪ Cortisol (a glucocorticoid hormone): associated with 

inflammation in patients with T2D +

▪ Retinopathy

▪ Polyneuropathy

▪ Kidney Disease

▪ Cortisol  exerts counter-regulatory effects on insulin via

▪ Induction of hepatic gluconeogenesis

▪ Inhibition of the peripheral uptake of glucose (muscle)

Why It Matters
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Abichandani VK. Hypercortisolism and Type 2 Diabetes: The sinister duo! Clinical Diabetology. 

2024;13(5):243-245. doi:10.5603/cd.103172.

chronic microvascular complications

and macrovascular complications
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Cruz-Topete D, Oakley RH, Cidlowski JA. Glucocorticoid signaling and the aging heart. Front Endocrinol (Lausanne). 2020;11:347. doi:10.3389/fendo.2020.00347. 

Physiological 

Glucocorticoid 

Effects



▪ The wide range of potential clinical signs and symptoms associated 

with this condition – or lack thereof -- can make diagnosis 

challenging.1,2

▪ The diagnosis could be delayed by up to 10 years or more.

▪ Delayed diagnosis can have serious consequences.3

▪ Extended exposure to high cortisol levels greatly raises the risk of developing 

cardiometabolic disorders.

▪ Untreated hypercortisolism is associated with a mortality rate of 2 – 5 

times higher than that of the general population.4

▪ Highlights the need for greater awareness and prompt action in primary 

care settings.5

Detrimental Effects of a Delayed Diagnosis

10

1. Valassi E, et al. Endocr Connect. 2022;11O7P:e220027. 

2. Page-Wilson G, et al. Pituitary. 2023;26(4):364-374.

3. Braun LT, et al. J Clin Endocrinol Metab. 2022;107(9):e3724-e3730. 

4. Dekkers OM, et al. J Clin Endocrinol Metab. 2013;98(6):2277-2284. 

5. Yorke E, et al. Int J Endocrinol. 2017;2017:1-6.
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DeFronzo RA. Expanding Evidence for the Impact of Hypercortisolism on People with Difficult-to-Control Type 2 Diabetes. American Diabetes Association 85th Scientific Sessions. June 23, 2025; Chicago, IL. 



A Cascade of Effects: Recap
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Prolonged
stress and 
inadequate 

regulation of the 
stress system

Chronic 
hypercortisolism

(a blunted cortisol 
response to stress)

- Subclinical inflammation

- Insulin resistance

- Increased adiposity

- Dyslipidemia

- More severe hypertension

- Type 2 diabetes

Abichandani VK. Hypercortisolism and Type 2 Diabetes: The sinister duo! Clinical Diabetology. 

2024;13(5):243-245. doi:10.5603/cd.103172.



▪ 74-year-old Indian man

▪ Medical History: type 2 diabetes, chronic 

kidney disease, hypertension, 

hyperlipidemia, asthma, osteoarthritis, 

atrial fibrillation, GERD, erectile 

dysfunction, BPH

▪ A1c Trend:

▪ 7.6% (9/10/2025)

▪ 7.5% (6/10/2025)

▪ 7.3% (3/27/2025)

Clinical Case Vignette: Jayden
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 eGFR: 51 (9/10/2025)

 FIB-4 Score: 1.46 (1/24/2025)

 10-Year ASCVD Risk: 33%

 CGM Data

Data from 9/24/25 to 10/7/25

Overall mean glucose: 193

TAR: 60%

TIR: 40%

TBR <70: 0%

TBR <54: 0%

GMI: 7.9%

TAR = Time Above Range

TIR = Time In Range



Type 2 Diabetes

▪ Tirzepatide 7.5 mg SQ once weekly on Fridays

▪ Insulin Glargine-yfgn 25 units SQ once daily at bedtime 

▪ Empagliflozin 25 mg 1 tablet PO daily QAM

HTN

▪ Amlodipine 10 mg 1 tablet PO daily QAM

▪ Losartan 100 mg 1 tablet PO daily QAM

▪ Carvedilol 25 mg 1 tablet PO 2 times daily with a meal

▪ Triamterene-HCTZ 37.5 mg/25 mg 1 tablet PO daily 

HLD

▪ Atorvastatin 40 mg 1 tablet PO daily

▪ Omega-3-FA 1,000 mg 2 capsules PO daily 

Clinical Case Vignette: Jayden
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Asthma
 Albuterol HFA 90 mcg/actuation inhaler - inhale 2 puffs Q4-

6 hours PRN for shortness of breath or wheezing 

 Montelukast 10 mg 1 tablet PO daily (patient takes PRN)

 Trelegy Ellipta (200-62.5-25 mcg) 1 puff into the lungs QAM 

Pain
 Gabapentin 100 mg 2 capsules PO at bedtime (patient 

takes PRN)

BPH
 Tamsulosin 0.4 mg 2 capsules PO with the same meal 

(patient does not take as directed, PRN)

Other
 Centrum 50+ 1 tab PO daily

 Eliquis 5 mg 1 tab PO BID
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▪ Italy1

▪ Case-control, hospitalized patients

▪ 294 T2D patients vs. 189 matched patients without diabetes

▪ Prevalence: 9.4% “ascertained subclinical hypercortisolism” in T2D vs. 2.1% in controls

▪ Brazil2

▪ 393 T2D outpatient cohort screened: 8.6% had confirmed subclinical hypercortisolism

▪ France3

▪ 200 overweight T2D patients with A1c >8%: 26% screened positive on initial DST

▪ 2% had definitive occult Cushing Syndrome (CS)

▪ 3.5% had probable/mild occult CS pending definitive diagnosis

Epidemiology of Hypercortisolism: Pre-CATALYST Trial

Patients with Difficult-to-Control Type 2 Diabetes and Hypertension
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1. Chiodini I, Torlontano M, Scillitani A, et al. Association of subclinical hypercortisolism with type 2 diabetes mellitus: a case-control study in hospitalized patients. Eur J Endocrinol 

2005;153:837–844
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Cohort Study. J Diabetes Complications 2016; 30:1032–1038

3. Catargi B, Rigalleau V, Poussin A, et al. Occult Cushing’s syndrome in type-2 diabetes. J Clin Endocrinol Metab 2003;88:5808–5813



B. Pathophysiology: 
Cortisol’s Impact on Glucose 
Metabolism & Physiological Effects
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Glucocorticoid Metabolism

▪ Activation: Cortisone  Cortisol by 

enzyme 11-HSD1

▪ Inactivation: Cortisol  Cortisone by 

enzyme 11-HSD2

▪ Cortisol binds to the glucocorticoid 

receptor (GR)  Ligand-receptor complex 

translocates to the nucleus

▪ Complex binds to GRE or other transcription 

factors (AP-1)

18Glucocorticoid Metabolism in Obesity and Following Weight Loss”, by E. Akalestou E., L. Genser, G Rutter, Front Endocrinol (Lausanne), 2020;11:59 [1].

Activation

Deactivation

HSD = Hydroxysteroid Dehydrogenase

GRE = Glucocorticoid-Responsive Elements

AP-1 = Activator Protein-1



Metabolic Functions of 
Glucocorticoids

▪ The effects of increased cortisol 

secretion on

▪ Endocrine pancreas

▪ Adipose tissue

▪ Liver

▪ Muscle

▪ Gastrointestinal system

19Glucocorticoid Metabolism in Obesity and Following Weight Loss”, by E. Akalestou E., L. Genser, G Rutter, Front Endocrinol (Lausanne), 2020;11:59 [1].



Cellular Mechanisms Causing Insulin Resistance in Muscle

Upon entry into the myocyte:

▪ Cortisol binds to the 

glucocorticoid receptor (GC) 

▪ Inhibition of the insulin signal 

transduction system

▪ GCs also independently inhibit

▪ GLUT4

▪ Glycogen synthase

▪ Pyruvate dehydrogenase
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DeFronzo RA, Auchus RJ. Cushing Syndrome, Hypercortisolism, and Glucose Homeostasis: A Review. Diabetes. Published online July 15, 2025. doi:10.2337/db25-0120



GCs Inhibit Insulin Secretion at Multiple Sites

▪ GCs also inhibit the ability of 

GLP-1 and GIP to amplify 

glucose-stimulated insulin 

secretion.

21
DeFronzo RA, Auchus RJ. Cushing Syndrome, Hypercortisolism, and Glucose Homeostasis: A Review. Diabetes. Published online July 15, 2025. doi:10.2337/db25-0120



C. Clinical Manifestations and Red Flags: 
Screening & Diagnosing
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Who Should Be Screened?
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How to Perform the Screening & Diagnosing?
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Kushner, P., Brown, 

D. R., & Busch, R. S. 

(2024). 

Hypercortisolism is 

more common than 

you think—Here's 

how to find it. Federal 

Practitioner, 41(Suppl 

6), S23–S28.



Sensitivity & Specificity
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Sensitivity Specificity

Overnight 

Dexamethasone 

Suppression Test
98.6% 90.6%

24-Hour Urine-Free 

Cortisol 94% 93%

Late Night Salivary 

Cortisol 95.8% 93.4%

Galm BP, Qiao N, Klibanski A, Biller BMK, Tritos NA. Diagnostic Tests for Cushing Syndrome. J Clin Endocrinol Metab. 2020;105(6):dgaa105. 

doi:10.1210/clinem/dgaa105.
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Methods



Participant Population
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Inclusion Criteria Exclusion Criteria

• Adult aged 18 – 80 years with “difficult-to-

control” type 2 diabetes

o HbA1c 7.5% to 11.5%

• Despite multiple standard-of-care therapies:

1. Taking > 3 glucose-lowering 

medications

2. Take insulin and any other glucose-

lowering medications

3. Taking > 2 glucose-lowering 

medications and having at least one 

microvascular or macrovascular 

complication

4. Take > 2 glucose-lowering medications 

and > 2 blood pressure-lowering 

medications

Designed to avoid the most common 

causes of a false-positive

dexamethasone suppression test (DST):

• Use of oral contraceptive pills

• Excessive alcohol consumption

• Severe untreated sleep apnea

• Severe psychiatric, medical, or surgical 

illness

• Night shift work

• Hemodialysis/end-stage renal disease

Clinical Suspicion
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concomitant 

dexamethasone 

levels

> 140 ng/dL to 

ensure adherence 

with and

absorption of the 

dexamethasone 

for adequate 

cortisol 

suppression



Results
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Factors Independently Associated with Hypercortisolism



Further Evaluation: ACTH Levels
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ACTH Levels

< 10 pg/mL

(suppressed)

ACTH Levels

> 10 pg/mL

(normal or elevated)

Adrenal Computed 

Tomography (CT) scans
ACTH-independent or 

Adrenal-autonomous cause

Pituitary Magnetic Resonance 

Imaging (MRI), 

then

Whole-body Imaging (high 

suspicion for ectopic source)

ACTH-dependent cause

ACTH = adrenocorticotropic hormone 

ACTH-independent cause: adrenal glands autonomously overproduce cortisol --> 

suppressing pituitary ACTH release through negative feedback 

ACTH-dependent cause: adrenal glands are stimulated to produce cortisol by excess ACTH

most common: pituitary tumor  Cushing Disease
Diabetes Core Update: Special Edition: Hypercortisolism– May 2025, May 12, 2025

https://podcasts.apple.com/us/podcast/diabetes-core-update/id501572453?i=1000708111948&r=153



▪ After an abnormal 1-mg overnight DST indicated hypercortisolism 

▪ A separate fasting blood sample would be obtained at 8:00 AM on a later 
day for measurement of DHEAS, along with ACTH and cortisol levels.

▪ Low or low-normal DHEAS level + low or low-normal ACTH level

▪ ACTH-independent hypercortisolism

▪ The pattern suggests that the adrenal glands are autonomously producing 
cortisol.

▪  Suppresses the pituitary’s release of ACTH and adrenal androgens (e.g., DHEAS)

DHEAS = dehydroepiandrosterone sulfate (adrenal androgen)
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Further Evaluation: DHEAS Levels



37

34.7%

Further Evaluation: Imaging – Adrenal CT Scans
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ACTH = adrenocorticotropic hormone 

DHEAS = Dehydroepiandrosterone sulfate
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Buse JB, Kahn SE, Aroda VR, et al. Prevalence of hypercortisolism in difficult-to-control type 2 diabetes. Diabetes Care. Published online April 18, 2025. doi:10.2337/dc24-2841



D. Treating Hypercortisolism in T2DM: 
A Re-Surfaced Management Approach
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Methods
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Key Inclusion & Exclusion Criteria
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Presented at the 85th American Diabetes Association Scientific Sessions in Chicago, IL.

https://corcept.com/publications/treatment-of-hypercortisolism-in-people-with-difficult-to-control-type-2-diabetes-final-results-of-the-catalyst-trial/



Results
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With Adrenal Abnormality on CT Scan Without Adrenal Abnormality on CT Scan 
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mifepristone



How Does Mifepristone Work?

51Presented at the 85th American Diabetes Association Scientific Sessions in Chicago, IL.

https://corcept.com/publications/treatment-of-hypercortisolism-in-people-with-difficult-to-control-type-2-diabetes-final-results-of-the-catalyst-trial/



Mifepristone 300 mg
▪ Classification: Cortisol Receptor Blocker

▪ Competitive glucocorticoid receptor (GR) antagonist (not a complete antagonist)

▪ Mechanism of Action:

▪ Competes with cortisol for binding to GR  Modulates (not eliminates) the effects of excess 

cortisol in the body

▪ Reduces the negative effects of hypercortisolism without directly lowering cortisol levels

▪ Indication:

▪ Control hyperglycemia secondary to hypercortisolism in adult patients with endogenous Cushing’s 

syndrome who have type 2 diabetes or glucose intolerance and have failed surgery or are not 

candidates for surgery

▪ Key Safety Consideration:

▪ Hypokalemia: should be corrected prior to treatment and monitored for during treatment (might 

need to start spironolactone)

▪ Glucocorticoid withdrawal syndrome: profound fatigue, sleep disturbance, mood changes, etc.

Korlym® (mifepristone) 300 mg Tablets Prescribing Information. Corcept Therapeutics, Inc. Retrieved from

https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/202107s008lbl.pdf

https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/202107s008lbl.pdf
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Hypokalemia, a 

known side 

effect of 

mifepristone, 

was the most 

common adverse 

event. 

** Due to 

overstimulation

of the 

mineralocorticoid 

receptor by 

cortisol. **
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Many of the most 

common AEs 

were consistent 

with 

glucocorticoid 

withdrawal 

syndrome, 

which can occur 

with any 

treatment for 

hypercortisolism, 

surgical or 

pharmacological.
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DeFronzo RA, Fonseca V, Aroda VR, et al. Inadequately controlled type 2 diabetes and hypercortisolism: Improved glycemia with mifepristone treatment. Diabetes Care. Published online June 23, 2025. 

doi:10.2337/dc25-1055



E. Case Discussion & Conclusion
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▪ 74-year-old Indian man

▪ Medical History: type 2 diabetes, chronic 

kidney disease, hypertension, 

hyperlipidemia, asthma, osteoarthritis, 

atrial fibrillation, GERD, erectile 

dysfunction, BPH

▪ A1c Trend:

▪ 7.6% (9/10/2025)

▪ 7.5% (6/10/2025)

▪ 7.3% (3/27/2025)

Clinical Case Vignette: Jayden
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 eGFR: 51 (9/10/2025)

 FIB-4 Score: 1.46 (1/24/2025)

 10-Year ASCVD Risk: 33%

 CGM Data

Data from 9/24/25 - 10/7/25

Overall mean glucose: 193

TAR: 60%

TIR: 40%

TBR <70: 0%

TBR <54: 0%

GMI: 7.9%



Type 2 Diabetes

▪ Tirzepatide 7.5 mg SQ once weekly on Fridays

▪ Insulin Glargine-yfgn 25 units SQ once daily at bedtime 

▪ Empagliflozin 25 mg 1 tablet PO daily QAM

HTN

▪ Amlodipine 10 mg 1 tablet PO daily QAM

▪ Losartan 100 mg 1 tablet PO daily QAM

▪ Carvedilol 25 mg 1 tablet PO 2 times daily with a meal

▪ Triamterene-HCTZ 37.5 mg/25 mg 1 tablet PO daily 

HLD

▪ Atorvastatin 40 mg 1 tablet PO daily

▪ Omega-3-FA 1,000 mg 2 capsules PO daily 

Clinical Case Vignette: Jayden

58

• Before tirzepatide…
Rybelsus 14 mg (8/1/24 – 11/19/24)

Ozempic 2 mg (1/28/25 – 8/28/25)

• A1c Trend:
7.6% (9/10/2025)

7.5% (6/10/2025)

7.3% (3/27/2025)



What Would You Do?
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▪ Cortisol, A.M. = 3.0 mcg/L

Hypercortisolism Screening – 9/18/2025
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 Level of dexamethasone: Lab Not Ordered

▪ 1 mg of dexamethasone (11 pm the night before the lab)



▪ Cortisol, A.M. = 3.2 mcg/L

Hypercortisolism Screening – 11/13/2025
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 Level of dexamethasone: not yet available

(as of 11.20.25)

▪ 1 mg of dexamethasone (11 pm the night before the lab)
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▪ Take a thorough history to look for clinical red flags (and treatment 

resistance)

▪ Keep hypercortisolism on the differential in any patient with difficult-to-control T2D 

despite adherence and guideline-directed therapy

▪ Screen systematically using the first-line test

▪ 1 mg overnight dexamethasone suppression test (DST)

▪ Embed screening into the disease management workflow

▪ Add an EHR prompt for “T2D with persistent hyperglycemia/resistant HTN”

▪ DST: Order set with 1 mg dexamethasone + cortisol (AM) and dexamethasone levels

▪ Confirm positive (repeat DST)  ACTH + DHEAS + Cortisol (AM) Levels +/- CT scan

▪ Refer to endocrinology

Key Points: Call to Action
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▪ Actionable Prevention:

Concluding Thoughts: A Public-Health-&-Clinical Message
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• Early identification & 

appropriate endocrine care

 reduce morbidity

 improve glycemic  

management

 potentially curb  

downstream costs from 

complications 

▪ Public-Health-&-Clinical Takeaways:

• For patients with T2D whose 

glucose levels “just won’t budge”

 Think cortisol

 Normalize screening   

wherever indicated

 Educate teams and patients

 Build referral pathways

• Small workflow changes can yield 

outsized clinical impact



▪ American Diabetes Association – Diabetes Core Update

1. Special Edition: Hypercortisolism – May 2025 (23 minutes)

2. Special Edition: Treatment of Hypercortisolism in Difficult to 

Manage Diabetes – July 2025 (27 minutes)

3. Special Edition: Treatment of Hypercortisolism in Uncontrolled 

Diabetes, Part 3 – August 2025 (28 minutes)

Podcasts
Additional Resources
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Thank You!
cyoung6@touro.edu
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