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ABSTRACT: 

Background: Cushing’s syndrome (CS), caused by chronic endogenous or exogenous glucocorticoid excess, is 

associated with a severe cardiometabolic phenotype and increased cardiovascular morbidity and mortality. Many 

complications persist even after biochemical remission, highlighting the need for comprehensive long-term 

management. Objective: To systematically review the epidemiology, pathophysiological mechanisms, clinical 

assessment, and management strategies for cardiometabolic complications in CS, and to identify gaps in current 

evidence. Methods: A systematic literature search was conducted in PubMed, Embase, Scopus, and Google Scholar for 

studies published up to 2025, in accordance with PRISMA guidelines. Eligible articles included observational studies, 

interventional trials, systematic reviews, and guidelines addressing cardiovascular and metabolic outcomes in CS. Data 

were extracted and synthesized qualitatively across predefined domains. Results: CS is characterized by resistant 

hypertension, visceral obesity, insulin resistance and diabetes, dyslipidemia, nonalcoholic fatty liver disease, a 

prothrombotic state, and accelerated atherosclerosis. These abnormalities result from multifactorial glucocorticoid 

effects on metabolism, vasculature, and inflammation. Although definitive control of cortisol improves outcomes, 

residual cardiometabolic risk frequently persists after remission. Targeted management of blood pressure, glycaemia, 

lipids, and thrombotic risk, along with perioperative thromboprophylaxis and rehabilitation, is essential for risk 

reduction. Conclusions: Cardiometabolic complications are major determinants of morbidity and mortality in CS. 

Normalization of cortisol alone is often insufficient; an integrated, long-term strategy addressing persistent metabolic 

and vascular dysfunction is required. Further high-quality prospective studies are needed to define optimal post-

remission management and long-term outcomes. 
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INTRODUCTION: 

Cushing’s syndrome (CS) results from prolonged 

exposure to supraphysiologic cortisol, whether 

exogenous (glucocorticoid therapy) or endogenous 

(ACTH-secreting pituitary adenomas Cushing disease  

ectopic ACTH, or adrenal cortisol-producing lesions). 

Although the classic phenotype includes central obesity, 

skin thinning, and myopathy, it is the cardiometabolic 

complications hypertension, dysglycaemia, 

dyslipidaemia, prothrombotic state and accelerated 

atherosclerosis  that most strongly drive morbidity and 

premature mortality. Prompt identification and 

normalization of cortisol exposure are pivotal to reduce 

cardiometabolic harm, yet many adverse 

cardiometabolic effects may persist or partially reverse 

only slowly after biochemical cure, necessitating long-

term multidisciplinary care (Nieman et al.; Fleseriu et 

al.).1,2 Cushing’s syndrome is associated with increased 

mortality due to cardiovascular complications, 

particularly hypertension and metabolic syndrome, 

which may persist after remission. Both endogenous 

cortisol excess and prolonged exogenous corticosteroid 

use contribute to sustained cardiovascular risk (Isidori 

AM et al.).3 Insulin resistance underlies obesity, 

metabolic syndrome, and type 2 diabetes and reflects 

reduced insulin action in key metabolic tissues. 

Glucocorticoids increase lipolysis, proteolysis, and 

hepatic gluconeogenesis while inhibiting glucose 

uptake. These changes result in elevated blood glucose 

levels (Geer EB et al.).4 Cushing’s syndrome most 

commonly results from exogenous steroid use, with 

endogenous cases occurring in 2–8 per million annually. 
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It is associated with hyperglycaemia, catabolism, 

immunosuppression, hypertension, weight gain, and 

neuropsychiatric changes (Reincke M et al.).5 

 

METHODS: 

Study Design and Search Strategy: 

A systematic review was conducted in accordance with 

PRISMA 2020 guidelines. Databases searched included 

PubMed, Embase, Scopus, and Google Scholar for 

studies published between January 1997 and September 

2025 using the following keywords: 

“Cushing’s syndrome,” “hypercortisolism,” 

“cardiometabolic,” “insulin resistance,” 

“hypertension,” “dyslipidaemia,” “obesity,” 

“cardiovascular disease,” and “management.” 

 

Inclusion and Exclusion Criteria: 
Inclusion: 

 Observational (cohort, cross-sectional, case–

control) or interventional studies 

 Reviews and clinical guidelines discussing 

cardiometabolic aspects of CS 

 Studies published in English 

 

Exclusion: 

 Case reports, animal studies, editorials 

 Studies unrelated to metabolic or 

cardiovascular outcomes 

 

Data Extraction and Quality Assessment: 
Two reviewers independently screened and extracted 

data on population characteristics, metabolic and 

cardiovascular parameters, and therapeutic outcomes. 

The Newcastle Ottawa Scale (NOS) was used for cohort 

studies, and AMSTAR-2 for systematic reviews. 

 

Data Synthesis: 
Data were synthesized narratively and categorised into 

three thematic domains: 

1. Mechanistic pathways 

2. Clinical cardiometabolic complications 

3. Management and outcomes 

 

     
Records identified through database searching 

(PubMed, Embase, Scopus, Google Scholar) 

(n = 1,236) 

                        ↓ 

Records after duplicates removed 

(n = 924) 

Duplicates removed 

(n = 312) 

 

Screening 

Records screened (title & abstract) 

(n = 924) 

                        ↓ 

Records excluded 

(n = 812) 

• Not related to cardiometabolic outcomes 

• Case reports / editorials 

• Animal studies 

• Non-English articles 

 

Eligibility 

Full-text articles assessed for eligibility 

(n = 104) 

                        ↓ 

Full-text articles excluded 

(n = 85) 

• No relevant cardiometabolic data (n = 38) 

• Inadequate methodology or data (n = 27) 

• Overlapping populations (n = 12) 

• Narrative opinions / non-systematic reports (n = 8) 

 

Included 

Studies included in qualitative synthesis 

(n = 19) 
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Epidemiology and clinical burden: 
Endogenous CS is rare (roughly 1.8–3.2 cases per 

million per year in classical estimates), but its 

cardiometabolic burden is disproportionately large. 

Hypertension affects up to 70–80% of patients during 

active disease; impaired glucose tolerance or diabetes 

occurs in 20–50%; dyslipidaemia, visceral adiposity 

and NAFLD (Non-alcoholic fatty liver disease) are 

common; and venous thromboembolism (VTE) 

incidence is markedly increased particularly in the 

peridiagnostic and perioperative periods. Large cohort 

and registry studies consistently demonstrate elevated 

risks of myocardial infarction, stroke and VTE and 

increased all-cause and cardiovascular mortality in 

untreated disease; mortality declines after remission but 

frequently remains above population norms in 

multicentre follow-ups. (Dekkers et al.; Stuijver et al.; 

Lambert et al.; Bengtsson et al.; Mondin et al.).6,7,8,9,10 

 

Pathophysiological mechanisms linking excess 

cortisol to cardiometabolic disease: 
Hyperglucocorticoidism produces cardiometabolic 

disease through multiple overlapping mechanisms 

which operate at molecular, tissue and organ-system 

levels. Major pathways follow. 

1. Blood pressure regulation, sodium handling 

and vascular dysfunction: 
Glucocorticoids increase vascular sensitivity to 

vasoconstrictors (catecholamines, angiotensin II), 

downregulate endothelial nitric oxide bioavailability, 

and promote arterial stiffness and remodeling. Renally, 

cortisol increases sodium reabsorption and expands 

intravascular volume; when the capacity of 11β-

hydroxysteroid dehydrogenase type 2 (11β-HSD2) is 

exceeded, cortisol can act at mineralocorticoid receptors 

to produce a mineralocorticoid-like phenotype (sodium 

retention, hypokalaemia). These mechanisms combine 

to produce frequent, often severe and sometimes 

resistant hypertension in CS. (Isidori et al.; Bailey et 

al.).3,11 

 

2. Insulin resistance, hepatic gluconeogenesis 

and pancreatic β-cell effects: 
Glucocorticoids increase hepatic gluconeogenesis by 

upregulating enzymes (PEPCK {phosphoenolpyruvate 

carboxykinase}, G6Pase {Glucose-6-phosphatase}), 

reduce peripheral glucose uptake (skeletal muscle 

insulin signalling is impaired), and increase lipolysis 

with consequent flux of free fatty acids to the liver. 

Chronic exposure also adversely affects β-cell function 

and mass in some patients. The net effect is systemic 

insulin resistance with impaired glucose tolerance and 

increased risk of overt diabetes; severity depends on 

cortisol dose, duration and individual susceptibility. 

(Geer et al.; Mondin A et al.).4,10   

 

3. Adipose tissue redistribution and pro-

inflammatory adipokine profile: 
Cortisol favors visceral adipogenesis while causing 

peripheral muscle catabolism the classic central obesity 

and sarcopenia of CS. Visceral adipose tissue secretes 

proinflammatory cytokines (IL-6 {interleukin-6}, TNF-

α {Tumor Necrosis Factor -alpha}), adipokine 

dysregulation (e.g., low adiponectin), and 

prothrombotic mediators that amplify insulin resistance, 

endothelial dysfunction and atherogenesis. Adipose-

specific amplification of glucocorticoid action (11β-

HSD1 {11β-hydroxysteroid dehydrogenase type 1} 

activity) further concentrates effects within visceral 

depots. (Geer et al.; Bavaresco et al.; Dadej et al.).4,12,13 

 

4. Dyslipidaemia and hepatic steatosis 

(NAFLD): 
Hypercortisolism promotes lipolysis with increased 

hepatic free fatty acid influx, increases VLDL 

production, and alters lipoprotein metabolism → 

elevated triglycerides, frequently elevated LDL and 

reduced HDL in many series. These perturbations, 

together with insulin resistance, predispose to NAFLD 

and an atherogenic lipid profile that increases ASCVD 

(atherosclerotic cardiovascular disease) risk. (Reincke 

et al. ; Sun et al.;). 5,14 

 

5. Hypercoagulability and thrombosis: 
CS creates a prothrombotic milieu: increased 

coagulation factor levels (e.g., factor VIII, fibrinogen), 

elevated plasminogen activator inhibitor-1 (PAI-1), 

platelet activation and impaired fibrinolysis. 

Observational cohorts show substantially increased 

VTE risk  particularly in the first year after diagnosis 

and around surgery  and VTE is a major contributor to 

morbidity and early mortality in CS. (Stuijver et al.; 

Koraćević et al.; Wagner et al.). 7,15,16 

 

6. Persistent vascular and metabolic injury after 

remission: 
Normalization of cortisol often improves metabolic 

indices, but structural vascular changes (atherosclerosis, 

arterial stiffness), persistent visceral adiposity and 

incomplete β-cell recovery can leave residual 

cardiometabolic risk. Long-term cohort studies indicate 

reductions in but not complete normalization of 

mortality, particularly in patients with delayed cure, 

persistent disease or long pre-diagnosis exposure. 

(Bengtsson et al.; Mondin et al.; Ragnarsson et al.).9,10,17 

 

Clinical assessment: baseline and follow-up: 

Baseline evaluation at diagnosis: 
At initial presentation, clinicians should perform a 

comprehensive cardiometabolic assessment: office and 

ambulatory blood pressure, orthostatic measures and 

serum potassium; fasting glucose, HbA1c and/or an oral 

glucose tolerance test (OGTT - OGTT may be more 
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sensitive to detect glucocorticoid-related 

dysglycaemia); full fasting lipid panel; liver tests and 

imaging if NAFLD suspected; BMI and waist 

circumference; ECG and consideration of 

echocardiography in symptomatic patients; and 

assessment for VTE risk factors. Because traditional 

cardiovascular risk calculators underestimate risk in 

hypercortisolism, clinicians should interpret them 

conservatively and plan early aggressive management 

when risk factors are present. (Endocrine Society 

Guideline Nieman et al.; Fleseriu et al.).1,2 

 

Ongoing monitoring after treatment: 
After definitive therapy and/or medical control, repeat 

assessments at defined intervals are recommended to 

track recovery and manage residual risk: blood pressure 

and electrolytes, glycaemic indices, lipid profile and 

liver health, body composition and muscle function, and 

screening for recurrent hypercortisolism. 

Multidisciplinary follow-up (endocrinology, 

cardiology, diabetes services, dietetics, physiotherapy) 

is strongly advised for tailored risk reduction and 

rehabilitation. (Fleseriu et al.; Reincke et al.). 2,5 

 

Management strategies: general principles and 

targeted therapy: 

1. Definitive control of hypercortisolism the 

priority: 
Restoration of eucortisolism is the most effective 

intervention to reduce cortisol-driven cardiometabolic 

harm. First-line therapy for endogenous CS is surgical 

removal of the source (transsphenoidal pituitary surgery 

for Cushing disease; adrenalectomy for unilateral 

cortisol-producing adenomas). Medical therapies 

steroidogenesis inhibitors (ketoconazole, metyrapone, 

osilodrostat), pituitary-directed agents (pasireotide, 

cabergoline), and glucocorticoid receptor antagonists 

(mifepristone) have roles pre-operatively, when surgery 

is contraindicated, or for persistent/recurrent disease. 

Radiotherapy and bilateral adrenalectomy are reserved 

for refractory disease in selected cases. Prompt control 

reduces cardiometabolic events, but many patients 

require ongoing cardiovascular risk management. 

(Nieman et al.; Fleseriu et al.).1,2 

 

2. Hypertension: approach and drug choices: 
Given the multifactorial etiology, blood pressure control 

often requires combination therapy. Lifestyle measures 

(sodium restriction, weight loss) are adjunctive but 

usually insufficient. Pharmacologic choices: 

 ACE inhibitors (Angiotensin converting 

enzyme inhibitors) / ARBs (Angiotensin II 

receptor blockers) : recommended as first-line 

given renal and vascular protective effects and 

favourable metabolic profile. 

 Calcium channel blockers (CCBs): effective 

vasodilators used as add-on therapy. 

 Mineralocorticoid receptor antagonists 

(spironolactone//eplerenone): particularly 

useful when hypokalemia or mineralocorticoid-

like features are seen. 

 Beta-blockers, diuretics: used per standard 

indications and comorbidities. 

Resistant hypertension often improves after 

cure but may persist; drug interactions with 

steroidogenesis inhibitors and adrenal 

insufficiency after surgery require careful 

monitoring. (Isidori et al.).3 

 

3. Glucose abnormalities: detection and 

therapy: 
OGTT is sensitive for identifying steroid-related 

dysglycaemia, treatment goals should be individualized. 

Metformin is a common first-line agent for insulin 

resistance unless contraindicated. However, many 

patients especially with severe hypercortisolism require 

insulin for rapid glycaemic control. Emerging 

cardioprotective agents (GLP-1 {Glucagon-like peptide 

1} receptor agonists and SGLT2 {sodium-glucose 

cotransporter-2} inhibitors) are attractive adjuncts for 

weight- and risk-reduction but require cautious use and 

more evidence in CS populations (risk of volume 

depletion or adrenal insufficiency with SGLT2 

inhibitors; hyperglycaemia complexity with 

mifepristone). After restoration of eucortisolism, 

glycaemia often improves but regular reassessment is 

necessary. (Geer et al.; Mondlin A et al.).4,10 

 

4. Lipids, NAFLD and weight management: 
Initiate statin therapy according to established ASCVD 

risk and LDL targets; many clinicians favour early lipid-

lowering because CS confers high absolute risk. 

Lifestyle interventions (dietary counselling, supervised 

exercise, resistance training to address sarcopenia) are 

critical. Pharmacologic weight-loss options (GLP-1 

receptor agonists) and bariatric surgery may be 

considered for persistent severe obesity, acknowledging 

limited CS-specific trial data. Targeting insulin 

resistance (metformin, pioglitazone in selected cases) 

can benefit triglycerides and hepatic steatosis; NAFLD 

should be monitored and managed per hepatology 

guidance. (Reincke et al.; Sun et al.).5,14 

 

5. Thrombosis prevention and perioperative 

management: 
Because VTE risk is elevated particularly near 

diagnosis and around surgery clinicians should perform 

individualized thrombosis risk assessments and apply 

pharmacologic thromboprophylaxis (e.g., low-

molecular-weight heparin) perioperatively for most 

patients unless contraindicated. Several cohort studies 

and reviews advocate for heightened awareness and 

extended prophylaxis in high-risk patients; however, 

formal randomized data are lacking and practice varies. 

(Stuijver et al.; Koraćević et al.; Wagner et al.).7,15,16 

 

 



IJMSCRR: January-February, 2026                                                                                                                  Page | 12  

6. Rehabilitation, sarcopenia and psychosocial 

care: 
Muscle wasting and reduced exercise capacity are 

common and may persist after biochemical cure. Early 

physiotherapy, resistance training, nutritional 

optimisation, treatment of hypogonadism where 

present, and psychological support for mood and 

cognitive sequelae are recommended to improve 

functional outcomes and cardiometabolic health. 

(Ragnarsson et al. ; Braun LT et al.).17, 18 CS is 

associated with atypical depressive disorder (AD) 

symptomatology, which gradually improves with time 

after correction of hypercortisolism. Health care 

providers should be aware of changes in 

symptomatology (Dorn LD et al.)19 

 

Outcomes after treatment: reversibility and 

residual risk: 
Normalization of cortisol leads to improvement in blood 

pressure, glycaemic control and lipid markers in many 

patients sometimes within months. However, recovery 

is heterogeneous: established atherosclerotic plaques, 

arterial stiffness and persistent central adiposity may not 

fully reverse. Longitudinal and nationwide cohort 

studies demonstrate a decline in excess mortality after 

successful treatment but persistent elevation of 

cardiovascular risk in many series, especially when 

remission is delayed or incomplete. These data 

underscore the need for lifelong surveillance and 

aggressive management of residual cardiometabolic 

risk even after endocrine cure. (Lambert et al.; 

Bengtsson et al.; Mondin A et al.; Ragnarsson et al.). 
8,9,10,17 

 

Gaps in evidence and future research priorities: 
1. Randomized trials of cardiometabolic 

therapies in CS: There is a paucity of CS-

specific RCTs (Randomized control trials) 

testing GLP-1 RAs, SGLT2 inhibitors, novel 

lipid agents or anti-inflammatory interventions. 

2. Thromboprophylaxis strategies: Clearer 

guideline evidence on perioperative and 

extended VTE prophylaxis is needed. 

3. Biomarkers of reversible vs irreversible 

damage: Predictors that distinguish which 

patients will recover cardiometabolic health 

after remission would guide resource 

allocation. 

4. Mechanistic studies of persistent vascular 

dysfunction: To develop targeted vascular 

therapies for patients with residual risk. 

5. Harmonized long-term follow-up protocols 

and registry collaboration: To collect the 

numbers required to power interventional 

studies in this rare disorder. (Fleseriu et al.; 

Bavaresco et al.).2,12  

 

 

 

Practical clinical algorithm short checklist: 
1. At diagnosis: full cardiometabolic assessment 

(BP, potassium, ECG, OGTT/HbA1c, lipid 

panel, LFTs, BMI/waist). (Nieman et al.; 

Fleseriu et al.).1,2 

2. Immediate actions: address severe 

hypertension and hyperglycaemia; plan 

definitive therapy for cortisol excess (surgery 

preferred when feasible). 

3. Perioperative: individualized VTE risk 

assessment and pharmacologic prophylaxis for 

most patients undergoing surgery.  

4. After remission: reassess and continue 

targeted therapies (antihypertensives, statins, 

glucose-lowering agents, rehabilitation) as 

indicated; schedule long-term follow-up.  

 

CONCLUSION: 

Cushing’s syndrome produces severe, multifactorial 

cardiometabolic complications through direct 

glucocorticoid effects on vascular tone, renal sodium 

handling, insulin signalling, adipose tissue biology, 

hepatic lipid metabolism and coagulation. Definitive 

control of cortisol is the cornerstone of management, 

but many patients require aggressive, guideline-based 

management of blood pressure, glucose and lipids, 

perioperative vigilance for thrombosis, and structured 

rehabilitation. Because residual cardiometabolic risk 

frequently persists after biochemical cure, lifelong 

multidisciplinary follow-up is essential. Future research 

should prioritize randomized studies of cardiometabolic 

therapeutics in CS, standardized thromboprophylaxis 

protocols, and biomarkers of reversibility. (Nieman et 

al.; Fleseriu et al.; Isidori et al.; Geer et al.).1,2,3,4 

 

Acknowledgment: 
The authors sincerely acknowledge the contributions of 

all researchers and clinicians whose original work 

formed the foundation of this systematic review. We are 

grateful to the authors of the primary studies, reviews, 

and clinical guidelines included in this manuscript for 

their valuable contributions to the understanding of 

cardiometabolic complications in Cushing’s syndrome. 

We also acknowledge the support of the institutional 

environment at ADELBERT INNOVATION 

RESEARCH, Kottayam Kerala, which facilitated 

academic discussion and scholarly work. No specific 

funding was received for the preparation of this 

manuscript, and no external writing or editorial 

assistance was utilized. 

Conflict of interest Author’s have no conflict of interest  

 

REFERENCES: 

1. Nieman LK, Biller BM, Findling JW, 

Murad MH, Newell-Price J, Savage MO, 

Tabarin A; Endocrine Society. Treatment of 

Cushing's Syndrome: An Endocrine 

Society Clinical Practice Guideline. J Clin 



IJMSCRR: January-February, 2026                                                                                                                  Page | 13  

Endocrinol Metab. 2015 Aug;100(8):2807-

31. doi: 10.1210/jc.2015-1818. Epub 2015 

Jul 29. PMID: 26222757; PMCID: 

PMC4525003. 

2. Fleseriu M, Auchus R, Bancos I, Ben-

Shlomo A, Bertherat J, Biermasz NR, 

Boguszewski CL, Bronstein MD, 

Buchfelder M, Carmichael JD, Casanueva 

FF, Castinetti F, Chanson P, Findling J, 

Gadelha M, Geer EB, Giustina A, 

Grossman A, Gurnell M, Ho K, 

Ioachimescu AG, Kaiser UB, Karavitaki N, 

Katznelson L, Kelly DF, Lacroix A, 

McCormack A, Melmed S, Molitch M, 

Mortini P, Newell-Price J, Nieman L, 

Pereira AM, Petersenn S, Pivonello R, Raff 

H, Reincke M, Salvatori R, Scaroni C, 

Shimon I, Stratakis CA, Swearingen B, 

Tabarin A, Takahashi Y, Theodoropoulou 

M, Tsagarakis S, Valassi E, Varlamov EV, 

Vila G, Wass J, Webb SM, Zatelli MC, 

Biller BMK. Consensus on diagnosis and 

management of Cushing's disease: a 

guideline update. Lancet Diabetes 

Endocrinol. 2021 Dec;9(12):847-875. doi: 

10.1016/S2213-8587(21)00235-7. Epub 

2021 Oct 20. PMID: 34687601; PMCID: 

PMC8743006. 

3. Isidori AM, Graziadio C, Paragliola RM, 

Cozzolino A, Ambrogio AG, Colao A, 

Corsello SM, Pivonello R; ABC Study 

Group. The hypertension of Cushing's 

syndrome: controversies in the 

pathophysiology and focus on 

cardiovascular complications. J Hypertens. 

2015 Jan;33(1):44-60. doi: 

10.1097/HJH.0000000000000415. PMID: 

25415766; PMCID: PMC4342316.  

4. Geer EB, Islam J, Buettner C. Mechanisms 

of glucocorticoid-induced insulin 

resistance: focus on adipose tissue function 

and lipid metabolism. Endocrinol Metab 

Clin North Am. 2014 Mar;43(1):75-102. 

doi: 10.1016/j.ecl.2013.10.005. PMID: 

24582093; PMCID: PMC3942672.  

5. Reincke M, Fleseriu M. Cushing 

Syndrome: A Review. JAMA. 2023 Jul 

11;330(2):170-181. doi: 

10.1001/jama.2023.11305. PMID: 

37432427. 

6. Dekkers OM, Horváth-Puhó E, Jørgensen 

JO, Cannegieter SC, Ehrenstein V, 

Vandenbroucke JP, Pereira AM, Sørensen 

HT. Multisystem morbidity and mortality in 

Cushing's syndrome: a cohort study. J Clin 

Endocrinol Metab. 2013 Jun;98(6):2277-

84. doi: 10.1210/jc.2012-3582. Epub 2013 

Mar 26. PMID: 23533241. 

7. Stuijver DJ, van Zaane B, Feelders RA, 

Debeij J, Cannegieter SC, Hermus AR, van 

den Berg G, Pereira AM, de Herder WW, 

Wagenmakers MA, Kerstens MN, Zelissen 

PM, Fliers E, Schaper N, Drent ML, 

Dekkers OM, Gerdes VE. Incidence of 

venous thromboembolism in patients with 

Cushing's syndrome: a multicenter cohort 

study. J Clin Endocrinol Metab. 2011 

Nov;96(11):3525-32. doi: 10.1210/jc.2011-

1661. Epub 2011 Aug 31. PMID: 

21880802. 

8. Lambert JK, Goldberg L, Fayngold S, 

Kostadinov J, Post KD, Geer EB. Predictors 

of mortality and long-term outcomes in 

treated Cushing's disease: a study of 346 

patients. J Clin Endocrinol Metab. 2013 

Mar;98(3):1022-30. doi: 10.1210/jc.2012-

2893. Epub 2013 Feb 7. PMID: 23393167; 

PMCID: PMC3590483. 

9. Bengtsson D, Ragnarsson O, Berinder K, 

Dahlqvist P, Edén Engström B, Ekman B, 

Höybye C, Järås J, Valdemarsson S, 

Burman P, Wahlberg J. Increased Mortality 

Persists after Treatment of Cushing's 

Disease: A Matched Nationwide Cohort 

Study. J Endocr Soc. 2022 Mar 

18;6(6):bvac045. doi: 

10.1210/jendso/bvac045. PMID: 

35480633; PMCID: PMC9037134. 

10. Mondin A, Ceccato F, Voltan G, Mazzeo P, 

Manara R, Denaro L, Scaroni C, Barbot M. 

Complications and mortality of Cushing's 

disease: report on data collected over a 20-

year period at a referral centre. Pituitary. 

2023 Oct;26(5):551-560. doi: 

10.1007/s11102-023-01343-2. Epub 2023 

Jul 26. PMID: 37495935; PMCID: 

PMC10539191. 

11. Bailey MA. 11β-Hydroxysteroid 

Dehydrogenases and Hypertension in the 

Metabolic Syndrome. Curr Hypertens Rep. 

2017 Nov 14;19(12):100. doi: 

10.1007/s11906-017-0797-z. PMID: 

29138984; PMCID: PMC5686277. 

12. Bavaresco A, Mazzeo P, Lazzara M, Barbot 

M. Adipose tissue in cortisol excess: What 

Cushing's syndrome can teach us? Biochem 

Pharmacol. 2024 May;223:116137. doi: 



IJMSCRR: January-February, 2026                                                                                                                  Page | 14  

10.1016/j.bcp.2024.116137. Epub 2024 

Mar 15. PMID: 38494065. 

13. Dadej D, Szczepanek-Parulska E, 

Wrotkowska E, Ruchała M. Cushing's 

syndrome is associated with altered 

adipokine profile. Front Endocrinol 

(Lausanne). 2022 Dec 6;13:1032329. doi: 

10.3389/fendo.2022.1032329. PMID: 

36561568; PMCID: PMC9763882. 

14. Sun X, Feng M, Lu L, Zhao Z, Bao X, Deng 

K, Yao Y, Zhu H, Wang R. Lipid 

Abnormalities in Patients With Cushing's 

Disease and Its Relationship With Impaired 

Glucose Metabolism. Front Endocrinol 

(Lausanne). 2021 Feb 9;11:600323. doi: 

10.3389/fendo.2020.600323. PMID: 

33633684; PMCID: PMC7899996. 

15. Koraćević G, Stojanović M, Petrović S, 

Simić D, Sakač D, Vlajković M, Stevic M, 

Kocić M, Đorđević M, Koraćević M. 

CUSHING'S SYNDROME, A RISK 

FACTOR FOR VENOUS 

THROMBOEMBOLISM IS A 

CANDIDATE FOR GUIDELINES. Acta 

Endocrinol (Buchar). 2020 Apr-

Jun;16(2):123-128. doi: 

10.4183/aeb.2020.123. PMID: 33029226; 

PMCID: PMC7535883. 

16. Wagner J, Langlois F, Lim DST, McCartney 

S, Fleseriu M. Hypercoagulability and Risk 

of Venous Thromboembolic Events in 

Endogenous Cushing's Syndrome: A 

Systematic Meta-Analysis. Front 

Endocrinol (Lausanne). 2019 Jan 28;9:805. 

doi: 10.3389/fendo.2018.00805. PMID: 

30745894; PMCID: PMC6360168. 

17. Ragnarsson O, Olsson DS, Papakokkinou 

E, Chantzichristos D, Dahlqvist P, 

Segerstedt E, Olsson T, Petersson M, 

Berinder K, Bensing S, Höybye C, Edén-

Engström B, Burman P, Bonelli L, Follin C, 

Petranek D, Erfurth EM, Wahlberg J, 

Ekman B, Åkerman AK, Schwarcz E, 

Bryngelsson IL, Johannsson G. Overall and 

Disease-Specific Mortality in Patients With 

Cushing Disease: A Swedish Nationwide 

Study. J Clin Endocrinol Metab. 2019 Jun 

1;104(6):2375-2384. doi: 10.1210/jc.2018-

02524. PMID: 30715394. 

18. Braun LT, Vogel F, Reincke M. Long-term 

morbidity and mortality in patients with 

Cushing's syndrome. J Neuroendocrinol. 

2022 Aug;34(8):e13113. doi: 

10.1111/jne.13113. Epub 2022 Mar 21. 

PMID: 35312199. 

19. Dorn LD, Burgess ES, Friedman TC, 

Dubbert B, Gold PW, Chrousos GP. The 

longitudinal course of psychopathology in 

Cushing's syndrome after correction of 

hypercortisolism. J Clin Endocrinol Metab. 

1997 Mar;82(3):912-9. doi: 

10.1210/jcem.82.3.3834. PMID: 9062506. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


