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Neuroendocrine neoplasms (NENs) present a complex and heterogeneous group of malignancies, often 

challenging to diagnose and manage effectively. But when these tumors also induce Cushing syndrome, 

the clinical picture darkens considerably, pointing to a significantly worse patient trajectory. This endocrine 

complication, driven by excessive cortisol, adds a layer of systemic toxicity that impacts nearly every organ 

system.

K E Y  TA K E AWAY S

º The Pivot: The presence of Cushing syndrome in patients with neuroendocrine neoplasms is a clear 

indicator of a more aggressive disease course and poorer survival.

º The Data: Patients with NENs and concomitant Cushing syndrome face a substantially reduced median 

survival compared to those without the syndrome.

º The Action: Clinicians should actively screen for and aggressively manage Cushing syndrome in NEN 

patients, recognizing its profound impact on prognosis and treatment response.

Neuroendocrine neoplasms (NENs) are a diverse group of tumors arising from neuroendocrine cells throughout the 

body, most commonly in the gastrointestinal tract, pancreas, and lungs. Their clinical presentation varies widely, from 

indolent, slow-growing lesions to highly aggressive malignancies. A significant challenge in managing these patients 

is the potential for functional syndromes, where the tumor secretes hormones that cause systemic effects. One such 

syndrome, Cushing syndrome, driven by excessive cortisol, is a particularly ominous complication.

Cushing syndrome, in the context of NENs, typically results from ectopic adrenocorticotropic hormone (ACTH) 

production by the tumor itself. This ectopic ACTH stimulates the adrenal glands to overproduce cortisol, leading 

to a constellation of symptoms including central obesity, moon facies, buffalo hump, skin thinning, easy bruising, 

hypertension, diabetes mellitus, muscle weakness, and psychiatric disturbances. The chronic exposure to high cortisol 

levels has profound metabolic, cardiovascular, immunological, and musculoskeletal consequences, which can severely 

compromise a patient's overall health and ability to tolerate cancer therapies. The diagnosis of ectopic Cushing syndrome 

requires careful biochemical evaluation, including 24-hour urinary free cortisol, late-night salivary cortisol, and plasma 

ACTH levels, often followed by imaging to localize the source of ACTH production.

The Clinical Impact of Hypercortisolism
The presence of Cushing syndrome in patients with NENs is not merely an additional comorbidity; it fundamentally alters 

the disease's natural history and response to treatment. Patients with NENs and concurrent Cushing syndrome exhibit a 
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more aggressive tumor biology. This often translates to higher tumor burden, more advanced disease stage at diagnosis, 

and a greater propensity for metastatic spread. The systemic effects of hypercortisolism contribute directly to this poor 

prognosis, exacerbating existing health issues and introducing new ones that complicate oncological management.

Hypercortisolism impairs immune function, making patients more susceptible to infections, which are a leading cause of 

morbidity and mortality in advanced cancer. It also contributes to severe metabolic derangements, including uncontrolled 

hyperglycemia and electrolyte imbalances, which can be life-threatening. The cardiovascular complications, such 

as refractory hypertension and increased risk of thrombotic events, further burden these already fragile patients. 

Managing these systemic effects often requires a multidisciplinary approach, involving endocrinologists, oncologists, 

and supportive care specialists, to stabilize the patient before or during cancer-directed therapy.

Management Challenges and Therapeutic Considerations
Treating NENs complicated by Cushing syndrome presents a dual challenge: managing the tumor itself and controlling 

the life-threatening hypercortisolism. Surgical resection of the primary NEN, if feasible, offers the best chance for both 

tumor control and resolution of Cushing syndrome. But many patients present with metastatic or unresectable disease, 

making surgical cure impossible. In such cases, medical management of hypercortisolism becomes paramount. This 

often involves steroidogenesis inhibitors such as metyrapone, ketoconazole, or osilodrostat, which directly block cortisol 

production. Pasireotide, a somatostatin analog, can also be used, particularly for ACTH-producing NENs that express 

somatostatin receptors, as it can suppress ACTH secretion directly from the tumor.

But these medical therapies come with their own set of challenges, including side effects and the need for careful 

monitoring. For instance, ketoconazole can cause hepatotoxicity, and metyrapone can lead to mineralocorticoid excess. 

Osilodrostat, a newer agent, offers a more targeted approach by inhibiting 11²-hydroxylase, but requires vigilant 

monitoring for adrenal insufficiency. The goal is to achieve biochemical control of cortisol levels rapidly to mitigate 

the systemic toxicity and improve the patient's overall condition, thereby potentially allowing them to tolerate more 

definitive anti-tumor treatments. Without effective control of hypercortisolism, patients may be too unwell to receive 

chemotherapy, targeted therapy, or radionuclide therapy for their NEN.

The open-label design of many studies in this rare patient population is an obvious caveat. The rarity of NENs with 

ectopic ACTH production means large, randomized controlled trials are difficult to conduct, leading to reliance on 

retrospective analyses and case series. This limits the strength of evidence for specific treatment algorithms. Still, the 

consistent observation of poorer outcomes in patients with Cushing syndrome underscores the clinical significance. 

The long-term impact of chronic hypercortisolism, even after biochemical control, also warrants further investigation. 

Clinicians managing these complex cases may find the Oxford Handbook of Endocrinology and Diabetes a useful quick 

reference for navigating the intricacies of endocrine management.

The implications extend beyond immediate survival. Quality of life is severely impacted by the physical and 

psychological burdens of Cushing syndrome. Patients often suffer from chronic fatigue, depression, and cognitive 

impairment, even after cortisol levels are normalized. This highlights the need for comprehensive supportive care and 

rehabilitation strategies tailored to this specific patient group. The relationship between tumor biology and systemic 

endocrine dysfunction creates a vicious cycle, where uncontrolled cortisol fuels tumor progression and vice versa. 

Breaking this cycle is critical for improving patient outcomes.
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CLINICAL IMPLICATIONS

The clear association between Cushing syndrome and poor prognosis in neuroendocrine neoplasms 

demands a more proactive clinical approach. Simply treating the NEN without addressing the hypercortisolism 

is akin to bailing a sinking ship with a hole in the hull. The systemic toxicity of excess cortisol undermines any 

oncological effort, making patients sicker and less responsive to therapy.

GPs and specialists alike need to maintain a high index of suspicion for Cushing syndrome in NEN patients, 

particularly those with rapidly progressing disease or unexplained clinical deterioration. Early diagnosis and 

aggressive management of hypercortisolism, ideally before or concurrently with anti-tumor therapy, are not 

optional extras; they are fundamental to improving survival and quality of life.

The challenge lies in the rarity of this presentation and the complexity of managing both the tumor and the 

endocrine syndrome. This necessitates a multidisciplinary team approach, ensuring that endocrinologists, 

oncologists, and surgeons collaborate closely. Without this integrated care, patients will continue to face 

unnecessarily grim outcomes.
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