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C
Cushing’s syndrome (CS) is a relatively rare 

but serious condition that results from chronic 
hypercortisolism.1 It causes significant morbidity 
and mortality due to cardiovascular, metabolic, 
and psychiatric sequelae.2 In addition to the 
physical features of CS, such as weight gain, 
central obesity, facial plethora, hirsutism, 
muscle wasting, and weakness,3 psychiatric 
manifestations are also a significant part of the 
condition. A significant proportion of patients 
with CS experience psychiatric symptoms—
largely depression and anxiety disorders—
and, although treatment of the underlying 
hypercortisolism might improve psychiatric 
symptoms, complete remission of these 
symptoms might not always be achieved.1 

Because psychiatric symptoms might precede, 
occur during, or remain after the duration of 
illness,4,5 it is particularly important to recognize 
that psychiatric manifestations might be the 
presenting symptom of CS, to monitor psychiatric 
symptoms throughout disease course, and to 
continue to follow up on symptom severity and 
quality of life measures even after resolution of 
hypercortisolemia. The aims of this study were to 
review the prevalence of psychiatric symptoms 
in CS; to determine the impact of psychiatric 
symptoms on morbidity, functioning, and quality 
of life; and to analyze the impact of treatment of 
CS on psychiatric symptoms.  

METHODS
We adhered to recommendations in the 

Preferred Reporting Items for Systematic 

Reviews and Meta-analyses (PRISMA) 
statement,6,7 including designing the analysis 
before performing the review. However, we did 
not perform a meta-analysis. 

Study selection criteria and 
methodology. We searched the PubMed 
database for articles published until the time 
of search (March 2018). In PubMed, one search 
term string (“psych*” AND “Cushing*” AND 
“syndrome”) was used to capture studies of 
psychiatric symptoms in patients with CS. We 
included literature with no time limitation to 
encapsulate all the relevant studies about CS, 
a relatively rare condition. This initial search 
yielded 306 relevant articles. Two investigators 
independently reviewed the abstracts of 
these studies using the following criteria for 
inclusion: (1) articles written in English or with 
an available published English translation; 
(2) publication in a peer-reviewed journal; (3) 
studies of patients older than 18 years old; (4) 
studies that focused on psychiatric symptoms in 
CS. After eliminating duplicates and abstracts 
not suitable for inclusion, 99 articles met all 
these specific criteria. Both reviewers then 
independently conducted a focused review 
using the full text of these articles. The 
reviewers next reached a consensus on which 
studies to include in this review based on the 
article’s relevance to the stated goals of this 
review.

Data extraction. This selection process 
yielded 17 studies that met the full criteria 
described above. Two investigators reviewed 
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A B S T R A C T

Objective: Psychiatric symptoms are frequently 
comorbid with Cushing’s syndrome (CS), a 
relatively rare condition that results from chronic 
hypercortisolism. Psychiatric manifestations 
might be present in the prodromal phase, 
during the course of the illness, and even after 
the resolution of CS. Our goals are to review the 
prevalence of psychiatric symptoms in CS; to 
determine the impact of psychiatric symptoms 
on morbidity, functioning, and quality of 
life; and to analyze the impact of treatment 
of CS on psychiatric symptoms. Methods: A 
systematic search of the literature database was 
conducted according to predefined criteria. Two 
authors independently conducted a focused 
analysis of the full-text articles and reached a 
consensus on 17 articles to be included in this 
review. Results: Overall, studies suggested 
that psychiatric symptoms—including, most 
prominently, depression—were present in a 
significant proportion of patients with CS. They 
reported lower health-related quality of life, 
which persisted even following the resolution 
of hypercortisolism. Though treatment and 
cure of CS significantly improved psychiatric 
symptoms, some patients did not achieve 
complete resolution of psychiatric symptoms 
and required continued psychiatric treatment. 
Conclusion: The majority of the literature 
indicates that psychiatric manifestations are an 
important part of CS and overall lower health-
related quality of life and psychiatric symptoms 
can persist even after the cure of CS. This 
emphasizes the significance of early diagnosis 
for psychiatric management and stresses the 
importance of monitoring the long-term effects 
of neurocognitive and psychiatric symptoms 
and its impact on the quality of life, even after 
hypercortisolism resolution. 

KEYWORDS: Cushing’s syndrome, 
hypercortisolism, depression, anxiety, quality 
of life
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each full-text article to extract information 
related to study design, population, and 
outcomes regarding clinical results. The data on 
relevant clinical outcomes included psychiatric 
symptom prevalence, symptom severity, quality 
of life, and daily functioning. See Figure 1 for 
an illustration of the search strategy. Research 
methodology and key findings were derived 
from the full text and tables of the selected 
studies. 

RESULTS 
The results are depicted in Table 1.
Psychiatric symptoms. Psychiatric 

symptoms were present in 20 to 83 percent 
of patients with CS.4,8–15 These psychiatric 
manifestations included depression 
(55–81%),4,8,9,11–15 anxiety (12%),4 mania 
or hypomania (3–27%),4,8 confusion (1%),4 
psychosis (8%),4 and panic disorder (53%).15 
These symptoms were present in the prodromal 
phase, during the course of the illness, and 
even persisted after resolution of CS.4 Research 
found that patients with CS made more errors 
in categorizing facial expressions and had less 
activation in emotion-processing centers of the 
brain due to cortisol dysregulation.16 This was 
true even in patients who had been cured of CS 
for many years.17 

Quality of life. Studies showed that 
patients with CS had an overall lower health-
related quality of life, with lower body image 
perception and higher levels of depression 
relative to health controls, particularly if 
the disease persisted despite surgery.18 In 
comparison with patients with other forms of 
pituitary tumors, patients with CS had higher 
scores for general health, depression, and 
anxiety questionnaires. They also continued 
to experience problems in multiple domains 
of life after cure and perceived themselves 
as more depressed, anxious, and fatigued 
as well as exhibiting poorer physical health 
and environmental and social adjustment.19 
Regarding impact on functioning, one study 
found 34 percent of patients with mild, 26 
percent with moderate, 29 percent with severe, 
and 11 percent with very severe psychiatric 
disability.20 

Impact of treatment. Overall, studies 
found that, though the treatment and cure 
of CS significantly improved psychiatric 
symptoms, 10 to 28 percent of patients did 
not achieve complete resolution of psychiatric 

symptoms.10,12 For patients who used 
mifepristone to control hypercortisolemia 
during the course of illness and prior to surgical 
cure, 80 percent of patients experiencing 
psychiatric symptoms reported improvement 
within the first week of mifepristone use.21 
For depressive symptoms specifically, several 
studies used the Hamilton rating scale to 
assess depressed mood, and 72 to 96 percent 
of affected patients reported statistically 
significant improvements in their score after the 
treatment of CS.12,22 Improvements of depressed 
mood were characterized by a decrease in 
the frequency of days in which patient felt 
depressed, each episode lasting for a shorter 
period of time, and a change in the quality of 
depressive mood.12 Full recovery occurs in about 
75 percent of depressed patients after the cure 
of CS.11 For patients who used metyrapone to 
treat hypercortisolemia, depressive symptoms 
resolved in all markedly/severely depressed, in 
75 percent of moderately depressed, and in 50 
percent of mildly depressed patients.14

DISCUSSION
The aims of these previous studies were to 

review the prevalence of psychiatric symptoms 
of CS; discuss various proper treatments for 
the patients affected by psychiatric symptoms 
due to hypercortisolism; emphasize the 
significance of early diagnosis for psychiatric 
management and necessary treatment 
administered in a timely manner for the 
resolution of hypercortisolism; and stress 
the importance of monitoring the long-term 
effects of neurocognitive symptoms, such 
as concentration and memory problems, 

in addition to psychiatric symptoms and 
its impact on the quality of life even after 
hypercortisolism resolution. In all of the studies 
reviewed on the psychiatric issues caused by CS, 
depression seemed to be the most prevalent 
and significant psychiatric disorder among 
patients with CS. As many as 90 percent of 
patients with CS suffer from depression due 
in part to exposure to excessive and extensive 
cortisol production from the adrenal glands 
or prolonged steroid drug use.23 Depression is 
related to the psychological impact of having an 
impairing and serious illness as well. Moreover, 
depression is associated with the effect of CS 
on self-esteem due to one’s self-degradation 
of body image because of the adverse physical 
symptoms of CS, such as weight gain around 
midsection, the development of a hump 
between the shoulders, facial plethora, 
hirsutism, muscle wasting, and weakness. CS 
leads to additional psychiatric disorders, such 
as anxiety (second most common), hypomania 
(third most common), psychosis, and mania.5 
Clinicians should consider CS as a differential 
diagnosis when determining the diagnosis of 
a new-onset psychiatric illness or prolonged 
psychiatric symptoms. The reviewed studies 
show that the most important interventions 
are control of the cortisol level, lowering the 
high cortisol state, and the ultimate resolution 
of hypercortisolism to improve psychiatric and 
neurocognitive disorders, such as concentration 
and memory.5,23,24 However, it is important 
to note that, even after the resolution of 
hypercortisolism and the improvement of 
psychiatric and neurocognitive disorders, 
some patients still experience depression, 

FIGURE 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram of studies for inclusion
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anxiety, memory, and concentration problems 
due to residual effects of hypercortisolism 
on the brain.24 Psychiatric disorders—
mainly depression as well as anxiety and 
mania—could become exacerbated after the 
resolution of hypercortisolism. The research 
studies show that psychiatric symptoms 
caused by CS have a detrimental impact 
on both physical and mental quality of life 

of patients with CS. Therefore, close and 
long-term monitoring of psychiatric and 
neurocognitive symptoms should be standard 
procedure in the management of CS both 
in the active phase of the illness and after 
remission. Although antiglucocorticoids 
and antidepressants have been suggested 
as effective choices for the treatment of 
depressive symptoms, psychotherapy is seen 

as an important treatment that is proven to 
be beneficial for depression and anxiety. 
Inhibitors of corticosteroid production, 
such as ketoconazole, metyrapone, and 
aminoglutethimide are generally successful 
in relieving depressive symptoms, along 
with other disabling symptoms, and may be 
used to control symptoms prior to surgical 
treatment.25,26 However, due to longstanding 

TABLE 1. Results

REFERENCE CHARACTERISTICS MEASURES FINDINGS STRENGTHS AND 
LIMITATIONS

Kelly4 

Sample size: 209; 
age: 39.7 (mean); 
gender: 47 M, 162 F; 
psychiatric interview 
of patient

Hamilton Rating Scale 
for Depression, Present 
State Examination

In total, 25 patients experienced psychiatric symptoms, mostly depressive, prior to any 
signs of CS manifesting. Overall, 120 patients were experiencing or had experienced 
psychiatric symptoms, mostly depressive, at diagnosis of CS. Diagnoses include 
anxiety in 26 patients, psychotic illness in 16 patients, mania or hypomania in 6 
patients, and confusion in 3 patients.  

Strengths: large sample size, 
four institutions involved; 
limitation: retrospective study

Haskett8

Sample size: 30; 
age: 36.7±10.7 
(mean±SD); gender: 
6 M, 24 F; psychiatric 
interview of patient 
and relatives

SADS-L

In total, 25 patients experienced an episode of affective disorder during the course 
of their CS. Twenty patients experienced depression, 8 patients experienced mania 
or hypomania, and 2 patients experienced psychotic depression. There was 1 suicide 
attempt. Schizophrenic illness was not detected. Patients often tried to minimize or 
hide psychiatric symptoms.

Strength: long term follow-
up, multiple sources of 
information

Hudson 
et al9

Sample size: 16; 
age: 44.4±14.1 
(mean±SD); gender: 
3 M, 16 F; psychiatric 
interview of patient 

Semi-structured 
diagnostic interview 
to determine lifetime 
psychiatric history 
according to DSM-III 
criteria

In total, 13 out of 16 patients with CS were diagnosed with major affective disorder in 
their lifetime according to DSM-III. Relative to patients with major depression, the rate 
of familial major affective disorder among these patients was found to be significantly 
lower. 

Limitation: sample drawn 
from a single institution, use 
of family history method 
rather than family interview 
method for ascertaining 
psychiatric illness in relatives

Bolland et 
al10

Sample size: 253; age: 
39±15 (mean±SD); 
gender: 81 M, 192 F; 
retrospective survey

Clinical evaluation
After treatment of CS, the prevalence of mild (not requiring medication) psychiatric 
symptoms decreased. However, 10 to 20 percent of patients continued to experience 
psychiatric symptoms at final follow-up. 

Strength: comparison group 
of rheumatoid arthritis 
patients

Sonino et 
al11

Sample size: 66; 
age: 39.2±13.0 
(mean±SD); gender: 
12 M, 48 F; psychiatric 
interview of patient

Semi-structured 
interview based 
on Paykel's clinical 
interview for 
depression

Overall, 27 percent of patients experienced depression prodromal to CS and 62 percent 
of patients experienced major depressive disorder during CS. About 70 percent of 
patients made a full recovery from depression, though there was no significant change 
in others, and even worsening of depression in two patients.   

Limitations: use of semi-
structured rather than 
fully structured psychiatric 
interviews, use of family 
history method rather than 
family interview method for 
ascertaining psychiatric illness 
in relatives, small sample size

Starkman 
et al12

Sample size: 23; 
age range: 19 to 60; 
gender: 5 M, 18 F; 
psychiatric interview 
of patient

Semi-structured 
psychiatric interview; 
Hamilton Rating Scale 
for Depression

Prior to treatment of CS, 18 of 23 patients reported depressed mood. Six patients 
reported suicidal thoughts and, of these, 2 had attempted suicide after diagnosis of 
CS. After treatment of CS, 9 of the 18 patients with depressed mood prior reported 
normal mood; 4 patients reported improvement in depressed mood. Improvement in 
mood was described as fewer days feeling depressed, shorter duration of depressed 
episodes, and a less “deep” or “all-encompassing” quality of depression; patients 
stopped experiencing depression apart from an external trigger. The mean modified 
Hamilton depression score was 10.8±5.8 at the initial visit but 5.5±4.8 at the last 
visit, which was a statistically significant difference.

Strengths: large sample size, 
nationwide survey between 
1960 and 2005, included 
four institutions; limitation: 
retrospective review

Dorn et al13

Sample size: 33, age: 
19 to 30; gender: 3 
M, 14 F; psychiatric 
interviews of patients 
and questionnaires 
completed by patients

SADS-L, ADDS, 
Hamilton Rating Scale 
for Depression, POMS, 
SCL-90-R, STAI, STAS

In total, 67 percent of patients with CS reported psychiatric symptoms during illness. 
Of those, 50 percent reported major depression. Additionally, 52 percent of all 
patients enrolled in the study presented with atypical depression, the most common 
psychiatric manifestation. Of these patients, 47 percent also reported a comorbid 
psychiatric disorder. 

Strength: comparison with 
Graves' disease patients; 
limitation: sample drawn 
from a single institution
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effects of hypercortisolism on the body and 
brain, treatment might still be required, 
even after the resolution of hypercortisolism. 
In these situations, antidepressants, such 
as tricyclic agents (e.g., amitriptyline, 
nortriptyline) and selective serotonin reuptake 
inhibitors (e.g., sertraline, fluoxetine, 
citalopram), in addition to cognitive behavioral 
therapies have been found to be particularly 
effective for depressive symptoms.25 In 
patients with severe anxiety, benzodiazepines, 

such as low-dose clonazepam, might 
be helpful.25 

Literature review of studies that 
agree and disagree with the above 
findings. Previous authors have also found 
that psychiatric symptoms might precede 
CS by months or even years and, across a 
multitude of studies, the most prevalent 
psychiatric comorbidity of CS is depression,27–30 
though mania and anxiety disorders have 
also been reported.29,30 Some study cohorts 

of patients with active CS report a majority of 
depressive symptoms, without cases of mania 
or anxiety.28 Additionally, there are several 
case reports describing CS with an acute 
psychotic presentation,31,32 though this is much 
rarer than other psychiatric manifestations. 
Psychiatric symptoms were found to be caused 
by anatomical and functional anomalies 
in the brain areas involved in processing of 
emotion and cognition, which are only partially 

Jeffcoate et 
al14

Sample size: 40; age: 
43 (mean); gender: 
12 M, 28 F; psychiatric 
interview of patient

Standardized 
psychiatric interview 
before and after 
treatment

Among the 40 patients enrolled, depression was the most common psychiatric 
symptom. In characterizing depression, 5 patients reported severe, 4 reported 
moderate, and 13 reported mild symptoms. Four patients experienced psychiatric 
symptoms unrelated to depression. Fourteen patients did not experience any 
psychiatric symptoms. After metyrapone treatment for hypercortisolism, 6 of the 13 
patients who reported mild depression experienced improvement. 

Strength: extensive 
qualitative description 
of psychiatric symptoms; 
limitation: small sample size

Loosen et 
al15

Sample size: 20; 
age: 39.0±11.2 
(mean±SD); gender: 
1 M, 19 F; psychiatric 
interview of patient

Structured Clinical 
Interview for DSM-III, 
RDC, Family History 
RDC, Hamilton Rating 
Scale for Depression, 
Beck Depression 
Inventory

Generalized anxiety disorder was present in 79 percent of this cohort, the most 
common psychiatric diagnosis, while 68 percent of patients experienced major 
depressive disorder, 53 percent experienced panic disorder, and 63 percent 
experienced a combination of these 3 diagnoses. Psychiatric symptoms typically 
manifested at or after the occurrence of physical symptoms of CS, although the 
onset of panic disorder was associated with chronic stages of CS. These data reveal a 
syndrome of anxious depression in patients with CS.  

Strength: used multiple 
questionnaires, patient 
group compared to matched 
controls; limitation: sample 
drawn from single institution

Langenecker 
et al16

Sample size: 21; 
age: 34.4±14.9 
(mean±SD); gender 
4 M, 17 F; task 
administered to 
patient during fMRI

FEPT, fMRI

Patients with CS had more difficulty distinguishing facial expressions and had less 
activation in areas of the brain responsible for emotional processing. Hypercortisolism 
is associated with changes in brain structures related to emotional processing, 
perception, and regulation. 

Strength: patients captured 
over a 10-year period; 
limitation: 65 percent formally 
interviewed

Bas-
Hoogendam 
et al17

Sample size: 21; age: 
45.0±7.9 (mean 
±SD); gender: 4 M, 
17 F; questionnaires 
completed by patient, 
MRI scan

MADRS, Inventory 
of Depression 
Symptomatology, Beck 
Anxiety Inventory, Fear 
Questionnaire, Apathy 
Scale, Irritability Scale, 
Cognitive Failures 
Questionnaire, CS 
Severity Index, fMRI 
Faces task

Patients with CS experienced more depressive and anxious symptoms relative to 
healthy controls. Patients also scored higher on the Apathy Scale and noted higher 
levels of cognitive failure. Patients had decreased brain activation while processing 
facial emotions when compared with controls, even in patients who had achieved 
long-term remission of CS.

Strength: multiple measures 
used to assess symptom 
severity; limitation: small 
sample size

Alcalar et 
al18

Sample size: 40; age: 
39.6±10.6 (mean 
±SD); gender: 9 M, 
31 F; questionnaires 
completed by patient

Beck Depression 
Inventory, SF-36, 
MBSRQ

Patients reported a lower quality of life related to general health and body image 
in comparison with healthy controls. There were no differences in depression scores 
between the two groups. However, the mean Beck Depression Inventory depression 
score was higher in patients without remission than in patients with remission and 
healthy controls. On the SF-36, patients without remission scored lower on physical 
functioning, bodily pain, and general health when compared with patients with 
remission and healthy controls. Overall, patients with CS scored lower on quality of 
life measures, had worse body image perception, and had more severe depression 
compared to healthy controls, especially if surgery was not curative of illness. 

Strength: comparison with 
matched healthy control 
group; limitation: small 
sample size

Heald et al19

Sample size: 15; 
age: 18 to 75; 
gender: 5 M, 10 F; 
QOL questionnaires 
completed by patients, 
one questionnaire 
completed by 
informant

Psychological rating 
scales: HADS-UK, 
WHOQOL-BREF, 
GHQ-28, FACT, SAS1 
and SAS2

Patients with CS scored significantly worse on psychological well-being and 
psychosocial adjustment questionnaires compared to patients with all other types 
of pituitary tumors; scores for GHQ, HADS depression, and HADS anxiety were 
significantly higher. Treated patients with CS continued to perceive themselves as 
being more depressed, anxious, fatigued, and having poorer physical health and 
environmental and social adjustment relative to patients with treated other pituitary 
tumors. 

Strength: multiple measures 
used to assess symptom 
severity; limitation: small 
sample size

TABLE CONTINUED ON NEXT PAGE
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restored after the biochemical remission 
of the disease.33 Broadly, several classes of 
drugs, including glucocorticoid receptor 
antagonists, steroidogenesis inhibitors, and 
pituitary tumor-targeted drugs used for 
medical treatment of CS, are also effective 
in treating the accompanying psychiatric 
symptoms.33 More specifically, in the treatment 
of depressive symptoms during the active 
phase of illness, the reduction of glucocorticoid 
synthesis or action with metyrapone, 
ketoconazole, or mifepristone, rather than 
treatment with antidepressant medications, 
is generally found to be successful.30,34 
Many studies have found that, though the 
resolution of hypercortisolism improves the 
overall prevalence of the psychiatric and 
neurocognitive symptoms, patients might 
still experience impaired cognitive function 
and memory due to persisting brain volume 
loss.27,29,30,35–38 Prior studies reported a strong 
association between elevated cortisol levels 
and depression, hippocampal atrophy, and 
cognitive impairment,39 supporting the findings 
in our review. It seems to be the consensus 
that patients do not completely return to their 
premorbid level of functioning and quality 
of life and cognitive function continue to 
be impaired despite long-term cure.29,30,33,40 
Furthermore, long-standing hypercortisolism 
might confer a degree of irreversibility to the 

pathological processes,29 and studies have 
shown that chronically elevated levels of 
glucocorticoids have detrimental effects on 
cognition,37,40–42 though there is also evidence 
suggesting that changes to the hippocampal 
region caused by hypercortisolism are at least 
partly reversible.43,44

Limitations. Few research studies have 
focused on the neurocognitive symptoms, such 
as concentration and memory impairments, 
affected due to the impact of a high-cortisol 
state on the hippocampus. Other common 
symptoms of CS, such as insomnia and 
fatigue, are also understudied. Head-to-head 
comparisons of treatment interventions of 
depressive symptoms in CS are also lacking, 
leading to difficulties faced by clinicians in 
guiding treatment for patients who do not 
readily respond to conventional interventions. 

CONCLUSION
Early diagnosis of hypercortisolism aids in the 

process of normalizing excessive cortisol levels, 
thus preventing or lessening the severity of 
psychiatric symptoms in CS patients, especially 
if psychiatric symptoms are commonly the 
presenting features of CS. Going forward, a 
timely diagnosis and treatment initiation 
using antiglucocorticoids, antidepressants, 
and psychotherapy, monitoring the psychiatric 
symptoms of patients with CS during illness 

and postresolution of hypercortisolism are 
imperative to achieve the best results in 
resolving the psychiatric characteristics of CS 
and improving their quality of life.
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