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SUMMARY 
Background: Cushing's syndrome is the term used to describe a set of symptoms associated with hypercortisolism, which in most 

cases is caused by hypophysial microadenoma over-secreting adrenocorticotropic hormone. This endocrine disorder is often 
associated with psychiatric comorbidities. The most important include mood disorders, psychotic disorders, cognitive dysfunctions 
and anxiety disorders.  

Subject and methods: The aim of this article was to review the prevalence, symptoms and consequences of psychiatric disorders 
in the course of Cushing’s syndrome. We therefore performed a literature search using the following keywords: Cushing’s syndrome 
and psychosis, Cushing’s syndrome and mental disorders, Cushing’s syndrome and depression, Cushing’s syndrome and anxiety.  

Results: The most prevalent psychiatric comorbidity of Cushing’s syndrome is depression. Psychiatric manifestations can 
precede the onset of full-blown Cushing’s syndrome and therefore be misdiagnosed. Despite the fact that treatment of the underlying 
endocrine disease in most cases alleviates psychiatric symptoms, the loss of brain volume persists.  

Conclusions: It is important to be alert to the symptoms of hypercortisolism in psychiatric patients to avoid misdiagnosis and 
enable them receiving adequate treatment. 
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INTRODUCTION 

Cushing's syndrome (CS) is the term used to des-
cribe a set of symptoms associated with hypercortiso-
lism, in the majority of cases due to hypophysial 
microadenoma over-secreting adrenocorticotropic hor-
mone (ACTH). ACTH-independent endogenous hyper-
cortisolism is caused in a majority of cases by adrenal 
gland tumors (Newell-Price 2006), while the most 
common exogenous cause of CS is glucocorticoids 
supplementation (Raveendran 2014). Pseudo-Cushing's 
syndrome is a condition in which symptoms of CS 
with functional hypercortisolemia are not caused by 
hypothalamic-pituitary-adrenal axis dysfunctions and 
is observed in a number of psychosomatic disorders 
(depression, anxiety disorders, alcoholism, anorexia 
nervosa, bulimia) (Sawicka 2013, Hatakeyama 2014). 
Hormonal disturbances associated with CS include 
insufficient reactivity of growth hormone (GH), thyroid 
stimulating hormone (TSH) and gonadotropin-stimu-
lating factors; the lack of circadian rhythm of ACTH 
and cortisol secretion; a negative feedback exerted by 
glucocorticoids on ACTH secretion; the excessive 
secretion of ACTH with bilateral adrenal hyperplasia 
and the lack of ACTH and cortisol responses to stress 
(Raff 2015). Apart from somatic symptoms, patients 
with CS often experience a variety of mental health 
problems, on which this review is focused. Patients' 
complaints often include emotional lability and irrita-
bility, fatigueness, decreased energy, lower libido, 
anxiety, tearfulness, attention problems, and sleep 
disorders (shorter REM sleep latency and REM sleep 
period) (Kelly 1996).  

RESULTS 

Mood disorders  
Mood disorders are the most common psychiatric 

representation of CS (Krysta 2010). According to the 
prospective studies, over a half of CS patients (range 
from 50 to 62%) meet the diagnostic criteria of mood 
disorders (Sonino 1993, Dorn 1995, Sonino 1998, 
Bolanos 2004). Additionally, depression occurs in appro-
ximately 25% of the patients in the prodromal phase of 
Cushing's syndrome (Sonino 1993). It was observed that 
the incidence, type of mood disorders, and response to 
treatment are not related to the etiology of Cushing's 
syndrome (Sonino 2001). Atypical depression probably 
occurs more often than in the general population, and is 
characterized by irritability, hyperphagia, hypersomnia 
and increased fatigability, which may be associated with 
reduced secretion of CRH (Dorn 1997). The risk factors 
for depression in the course of Cushing's syndrome are 
still under investigation. Among the potential risk fac-
tors are older age, female sex, higher levels of cortisol 
in the urine before treatment, and more severe clinical 
condition (Sonino 1998). The question emerges whether 
depressive disorders results directly from the hypo-
thalamic-pituitary-adrenal axis disorders or secondary to 
disfigurement, pain and a lack of self-acceptance. 
Discovering the link between high cortisol levels and 
the occurrence of depression more than a half a century 
ago initiated the research on the role of the hypo-
thalamic-pituitary-adrenal axis in psychiatric disorders. 
A phenomenon of functional hypercortisolism in major 
depression was described, forming so-called pseudo-
Cushing's syndrome (Carroll 2012, Tirabassi 2014). It 
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was observed in animal models that the hippocampus is 
particularly sensitive to hypercortisolism associated with 
exposure to exogenous glucocorticoids or heavy stress 
as hippocampal neurons have a high density of gluco-
corticoid receptors, which in the case of chronic 
hypercortisolism may lead to a selective atrophy of the 
hippocampus (Uno 1994). Clinical studies indicate the 
hippocampal dysfunctions and reduction in volume of 
the hippocampus in patients with depression (Sheline 
1996, McEwen 1997). Langenecker et al. (2012) found 
that patients with Cushing's syndrome experience 
difficulties distinguishing emotional states and have 
impaired activation of brain structures responsible for 
perception, processing and regulation of emotions 
similar to those found in major depression. Normali-
zation of cortisol level plays a crucial role in the 
treatment of mood disorders in the course of Cushing's 
syndrome. The correlation between reduction in the 
incidence of mood disorders and the normalization of 
cortisol level after surgery (pituitary surgery, bilateral 
adrenalectomy and others) was confirmed in studies 
with a follow-up (Espinosa-de-Los-Monteros 2013, 
Osswald 2014). In one study, a year after pituitary 
surgery the percentage of patients with depression 
decreased from 24% to 11% (Langenecker 2012), in 
another study after the same period of time, it went 
down from 51.5% to 17.2% (Dorn 1997). Antigluco-
corticoids (metyrapone, mifepristone, ketoconazole) 
seem to be equally effective, especially in situations 
where the surgery can not be the treatment of choice 
(Lau 2015). Patients' quality of life after treatment also 
remains generally reduced, according to Osswald et al. 
(2004) in 45% of women and in 17% of men.  

 

Psychotic disorders 
Psychosis is a rare manifestation of Cushing's syn-

drome, therefore the literature on the subject is limited 
and consists mainly of clinical case reports. In a study 
focused on psychiatric aspects of Cushing's syndrome 
(Kelly 1996) psychosis was diagnosed in 16 out of 209 
patients studied and was found to be more common in 
adrenal carcinomas. Noteworthy, psychotic symptoms 
often precede the onset of full-blown Cushing's syn-
drome. Saad and colleagues (1984) reported a case of a 
37-year old woman with acute psychosis and cognitive 
impairment. Performed diagnostic procedures strongly 
suggested Cushing's disease, although the patient had 
no cushingoid features, apart from mild generalized 
obesity. She underwent trans-sphenoidal resection of a 
pituitary macroadenoma, after which the neuropsychia-
tric manifestations resolved. Gerson & Miklat (1985) 
described a case of a 37-year old woman with Cushing's 
disease that first presented as a diagnostically confusing 
atypical psychosis. The patient died suddenly secondary 
to unexpected gastrointestinal bleeding. Pathological 
findings from a post-mortem examination confirmed the 
Cushing's disease diagnosis. Tang et al. (2000) presen-
ted two cases in which the diagnosis of Cushing's 

syndrome was made when mental health problems 
became prominent. The patients were a 46-year old 
woman suffering from Cushing’s syndrome due to an 
adrenal adenoma and a 25-year old woman with a 
psychosis secondary to Cushing’s syndrome related to a 
metastatic adrenal carcinoma. In both cases psychiatric 
symptoms had eventually resolved after adrenectomy.  

Zielasek et al. (2002) reported a case of a 45-year 
old woman who developed persecutory ideas, social 
withdrawal, self-neglect and thought disorder over six 
years. After her psychiatrist noticed clinical features of 
Cushing's syndrome, she was admitted to the hospital, 
where a benign adrenal adenoma was detected and 
removed. After the surgery her mental state gradually 
improved. Tran and Elias (2003) described a patient 
with a pituitary macroadenoma which had an atypical 
clinical presentation, with no phenotypical signs of 
hypercortisolism and whose most prominent and 
distressing symptom was severe myopathy and 
psychosis. 

However, it is not a rule that psychotic symptoms 
precede full blown Cushing's syndrome. Barnett and 
colleagues (1970) reported a case of a 23-year old 
female patient in which psychotic symptoms 
developed after rapid acceleration of Cushing's 
syndrome. She required transfer to acute psychiatric 
ward as she became paranoid, hallucinating, impulsive 
and suicidal, bilateral total adrenectomy was then 
carried out. Terzolo et al. (1994) reported a case of a 
35-year old female patient with an adrenal pheo-
chromocytoma as a cause of ectopic Cushing’s syn-
drome. As at admission to the hospital, clinical and 
hormonal data were unrewarding, it was decided to 
continue to observe the patient. Four months later, she 
became symptomatic with hypertensive and psychotic 
crises and glycemic decompensation. By that time, a 
full-blown Cushing picture was evident. When the left 
adrenalectomy was performed, signs and symptoms of 
Cushing’s syndrome resolved.  

Severe psychosis in patients with Cushing’s syn-
drome is generally difficult to treat and in most cases 
there is little or no response to antipsychotic drugs. 
Symptoms often resolve after the resection of tumor. 
Górniak and Rybakowski (2005) reported a case of a 24 
year old woman with an acute paranoid syndrome in the 
course of Cushing’s syndrome caused by a hypophysial 
adenoma. She was treated without improvement with 
haloperidol and fluphenzine and succesfully with cloza-
pine. After resection of the hypophysial adenoma no 
relapse of the psychotic disorder was noted despite 
discontinuing clozapine. Several case reports indicate 
that the mifepristone-induced receptor blockade may 
lead to significant clinical improvement in patients with 
Cushing's syndrome in whom surgery and inhibitors of 
adrenal steroidogenesis fail to control hypercortisolism 
(Johanssen 2007). Mifepristone is an antiprogestin 
which at higher doses competes with glucocorticoids for 
binding to their receptor. Due to its rapid onset of 
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action, mifepristone may be particularly useful in acute 
crises, like cortisol-induced psychosis (Johanssen 2007). 
Van der Lely and colleagues (1991) reported two 
patients with adrenal carcinoma in whom mifepristone 
reversed acute cortisol-induced psychosis within 24 h. 
Chu et al. (2001) reported a case of a 51-year-old, 
severely ill male with an ACTH-secreting pituitary 
macroadenoma suffering from cortisol-induced psycho-
sis. Transsphenoidal resection of the tumour was incom-
plete, ketoconazole was not tolerated and mitotane 
failed to control hypercortisolism, while treatment with 
RU 486 resulted in clear clinical improvement. Com-
bined use of mifepristone and etomidate has been 
reported in successful treatment of severe psychosis 
unresponsive to treatment with conventional anti-
psychotic drugs caused by an ectopic ACTH-producing 
lung carcinoma and Cushing's syndrome (Bilgin 2007). 
Mifepristone was also found to be effective in treatment 
of psychotic symptoms in major depression in a double-
blind, placebo-controlled study on five patients with 
psychotic major depression (Belanoff 2001).  

 
Cognitive dysfunctions 

Cushing's syndrome is associated with brain atro-
phy and subsequent cognitive impairments. The region 
particularly sensitive to cortisol is the hippocampus 
(Sapolsky 1994). Hypercortisolemia impairs the ability 
of hippocampal neurons to survive various neuro-
logical insults (Sapolsky 1985), impairs the uptake and 
the metabolism of glucose (Paquot 1995) and cause 
retraction and simplification of dendrites in the hippo-
campus (Magariños 2000). However, the loss of hippo-
campal volume associated with sustained hypercorti-
solemia is at least partially reversible when the cortisol 
levels decrease (Starkman 1999, Gnjidic 2008, Toffanin 
2011), it was observed that cognitive function, reflec-
ting memory and executive functions, is impaired in 
patients despite long-term cure of Cushing's disease 
(Tiemensma 2010; Ragnarsson 2012). Regarding 
exogenous CS, Brown et al. (2004) found that patients 
receiving chronic corticosteroid therapy had impaired 
declarative memory compared to healthy controls which 
remained at the same level in a 4 years follow up 
(Brown 2007). Coluccia et al. (2008) after investi-
gating the correlation between the memory and the 
corticosteroids dose-dependent hippocampal volume in 
patients receiving chronic corticosteroid therapy 
suggest that the effect of corticosteroids on the hippo-
campus is associated rather with acute than cumulative 
effects of these drugs. 

 
Anxiety disorders 

Existing literature on anxiety disorders among pa-
tients with CS is rather limited. Starkman & Schteingart 
(1981) reported symptoms of anxiety in 66% of 
examined CS patients. In 34% of patients symptoms 
were mild, in 26% moderate, in 29% severe and in 11% 

very severe. The severity of symptoms depended on the 
level of cortisol and ACTH – in patients with high 
levels of cortisol, but with low ACTH anxiety symp-
toms were milder. Loosen et al. (1992) examined 20 
patients based on clinical history and SCID (Structured 
Clinical Interview for DSM-III). The vast majority of 
patients (79%) were diagnosed with generalized anxiety 
disorder (GAD) and 53% with panic disorder.  

 
CONCLUSIONS 

Disorders of hypothalamic-pituitary-adrenal axis 
may lead to neuropsychiatric disorders, psychiatric 
symptoms may precede full-blown CS by months or 
even years. Treatment of psychiatric disorders occurring 
in the course of Cushing's syndrome requires stating an 
accurate diagnosis, undiagnosed hypercortisolemia 
leads to numerous somatic complications. Erroneous 
recognition of symptoms as solely psychiatric can lead 
to secondary complications arising from neuroleptic 
treatment - hyperprolactinemia, metabolic syndrome 
and functional secondary hypercortisolism. Treatment 
of the underlying disease (operational or pharma-
cological) in most cases alleviates psychiatric symp-
toms. While diagnosing and treating CS, it seems very 
important to carefully assess the patients' mental state, 
to implement appropriate strategies for treatment and 
rehabilitation, including psychiatric and psychological 
care, not only during an active phase of CS, but also 
suitably long after this treatment. 
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