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Abstract Cushing’s syndrome (CS) results from chronic
exposure to cortisol excess, produced by the adrenal cortex.
Hypercortisolism predisposes to psychiatric and neu-
rocognitive disorders, mainly to depression and anxiety
disorders. Screening tools to identify psychiatric symptoms
are available for clinicians in their daily practice, although
a specific diagnosis should be performed by specialists.
Even if psychiatric symptoms improve after remission of
hypercortisolism, complete recovery may not be achieved.
Given the burden of these symptoms, psychiatric or psy-
chological monitoring and treatment should be offered
through all phases of CS, with a multidisciplinary
approach. The aim of this article is to review data on the
prevalence, diagnosis and management of psychiatric
symptoms seen in patients with CS and to propose thera-
peutic approaches that may be followed in clinical practice.
The prevalence of different psychiatric disorders has been
described in both the active phase and after CS remission.
Patients may not talk spontaneously about psychiatric
symptoms they present, thus clinicians should ask directly
about them. We recommend the use of screening tools in
clinical practice to detect and treat these symptoms
promptly. Even if reference endocrinologists cannot
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perform a definite psychiatric diagnosis, it will be impor-
tant to ask patients directly about the presence of symptoms
and refer if necessary to a psychiatrist. Additionally,
patient information and educational programmes could be
useful to manage psychiatric symptoms and to improve
quality of life in patients with CS.

1 Introduction

The hypothalamic—pituitary—adrenal (HPA) axis plays an
essential role in stress responses and stress-related psy-
chiatric disorders. Repetitive exposure to uncontrollable
stressors has been associated with changes in HPA axis
function in both preclinical and clinical studies [1, 2] and is
known to be a risk factor for the precipitation of psychiatric
disorders in vulnerable individuals [3].

The central nervous system is rich in glucocorticoid
receptors, especially the hippocampus, which is critical for
learning and memory and therefore particularly vulnerable
to glucocorticoid excess [4]. Chronic hypercortisolism
during stress response leads to a cascade of processes in the
brain, which determine region-specific alterations in den-
drite and spine morphology and a reduction in neurogen-
esis [5, 6]. Literature demonstrating smaller hippocampal
volumes in patients with affective disorders compared with
control patients is quite vast [7, 8]. In fact, patients with
depression frequently have a disturbed HPA-axis regula-
tion [9].

Cushing’s syndrome (CS) is the result of a chronic
exposure to an excess of cortisol produced by the adrenal
cortex. Cushing’s syndrome is probably a good human
model to evaluate the effects of cortisol excess on the
brain. The same endocrine conditions that are elicited by
both chronic stress and CS may induce brain atrophy and
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hippocampus volume reductions [10] and facilitate the
development of neuropsychiatric disorders, especially in
individuals who carry a genetic risk [8, 11].

Cushing’s syndrome can be caused by a pituitary adenoma-
secreting adrenocorticotropic hormone (ACTH) [also known
as Cushing’s disease], adrenocortical tumours secreting cor-
tisol, or by bilateral adrenal hyperplasia or dysplasia. Less
frequently it is caused by an extrapituitary tumour (ectopic
ACTH-secretion syndrome), or very rarely by a tumour
secreting corticotropin-releasing hormone (ectopic corti-
cotropin-releasing hormone-secretion syndrome). Available
treatments for CS include surgery, radiotherapy or medical
therapy [17]. Patients with CS experience multiple co-mor-
bidities, including cardiovascular (hypertension, atheroscle-
rosis, changes in heart functionality), metabolic (dyslipidemia,
central obesity, diabetes mellitus), as well as thrombotic dis-
orders, bone disorders, and cognitive and neuropsychological
impairment related to cortisol excess [6, 12—17], some of
which can still be present after remission of CS.

Indeed, patients with CS demonstrate deficits in mem-
ory, not totally reversible after biochemical cure, and a
wide range of cognitive impairments and mood disorders
[18, 19]. Hypercortisolism predisposes to psychopathology,
mainly to depression and anxiety symptoms [20]. In fact,
most patients with CS have depression or emotional lability
[21], especially if they are older, female and have severe
hypercortisolism [21, 22]. Anxiety and maladaptative per-
sonality traits have also been reported in patients in
remission from CS in some studies [23-25]. Finally,
endogenous hypercortisolism has been suggested to deter-
mine premature ageing because cognitive performance
similar to control patients aged 15 years older has been
observed in patients with CS [26].

Health-related quality of life (HRQoL) in patients with
CS is also severely affected, especially in active disease
[27], and is still impaired after cure of hypercortisolism
[28, 29]. Impaired HRQoL is the result of a multifactorial
scenario, including physical and psychiatric symptoms, as
well as the necessity to undergo repeated testing and check-
ups and the need for long-term medication, despite long-
term remission of CS.

Few data are available on the management of psychi-
atric symptoms in CS. The aim of this article is to review
data on psychiatric symptoms in CS and to propose man-
agement approaches that could be followed in clinical
practice.

2 Prevalence
Different explanations could be suggested to explain the

high prevalence of neuropsychiatric disorders in patients
with CS. Chronic hypercortisolism and HPA axis
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dysfunction in these patients can lead to structural and
functional changes in the central nervous system, devel-
oping brain atrophy, particularly in the hippocampus,
which may determine the high prevalence of psychiatric
disorders, such as affective and anxiety disorders or cog-
nitive dysfunctions [6—8]. Another explanation is that CS is
a chronic disease that causes serious dysfunction and
impairs HRQoL. Consequent difficulties in the process of
adaptation to this situation frequently cause the develop-
ment of depressive and anxiety symptoms.

In this sense, it is important to note that some studies on
the prevalence of neuropsychiatric symptoms in subjects
with CS only detected the presence or absence of symp-
toms rather than providing a complete major diagnosis
through structured interviews to that effect. The presence
of depressive symptoms does not always indicate the
diagnosis of a major depressive disorder. For instance, a
poor quality of life and serious physical symptoms of CS
could cause sadness and anxiety but not lead to a complete
affective disorder. Therefore, in this review, we differen-
tiate those studies that evaluate psychiatric symptoms from
those evaluating well-defined psychiatric disorders.

As prevalence rates may differ between patients with
active disease and patients in remission of CS, this section
is split into two subsections, according to the two stages of
the disease. Table 1 summarises the different findings on
psychiatric disorders in CS, evaluated with psychiatric
criteria and highlighting the diagnostic instruments used.

2.1 Active Disease

Although CS has repeatedly been related to psy-
chopathology in the scientific literature, not many articles
have addressed the specific issue of prevalence of the dif-
ferent psychiatric symptoms associated with the disease,
except for depression. Depression is the most commonly
described psychiatric co-morbidity in CS [15, 20, 30-32].
According to some authors, major depressive disorder can
be considered an early manifestation of CS, being present
in up to 25% of the patients at the onset of the disease or
even immediately before [31, 33-37].

However, not all studies include a standardised assess-
ment of major depressive disorder by specific diagnostic
criteria. Regarding specific symptoms related to depres-
sion, Starkman et al. in the beginning phase of a longitu-
dinal study of 35 patients found that in up to 17% of
patients, suicidal thoughts could be encountered and a
minority (5.7%) presented with suicide attempts. Patients
also complained of hopelessness (43%) and crying (63%)
[21]. Depression during the active phase of the disease has
been associated with older age, female sex, a more severe
clinical condition, absence of detectable pituitary adenoma,
higher pretreatment urinary cortisol levels and past adverse
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life events [15, 31, 38]. It is also a predictive factor of
unsuccessful pituitary surgery and future relapse [39]. No
differences have been found in depression between pitu-
itary-dependent and pituitary-independent forms of CS
[37], suggesting that hypercortisolism itself is the cause.
Regarding studies including specific diagnostic criteria for
major depressive disorder, a literature overview indicates
that major depressive disorder occurs in 50-80% of
patients with active disease, with a higher prevalence in
older studies [15, 20, 30, 37, 40, 41]. More details on these
studies can be found in Table 1.

Anxiety is also a common feature in patients with active
disease. Higher anxiety scores have been reported when
comparing patients with CS and control patients [32, 42].
Two studies report the percentage of patients presenting
with anxiety without using specific diagnosis criteria, with
varying prevalences. The first one establishes that it was
present in up to 66% of the patients [21], while the other
described “pathological anxiety” in 12% [31]. A few
studies have reported the presence of anxiety disorders
using specific diagnostic criteria, finding that generalised
anxiety disorder was present in 79% of patients [36] and
panic disorder in 3-37% of patients, being associated with
a more chronic stage of the disease [30, 36, 41].

Cushing’s syndrome can also be associated with other
psychiatric disorders. Mania or hypomania has been
reported in 3-30% of patients [31, 40, 41]. Psychotic dis-
orders have been diagnosed in 8% of patients, being more
common in adrenal carcinomas (40% of patients), where
the degree of hypercortisolism can be extreme [31].

Finally, CS can be associated with other psychiatric
symptoms that, even if they do not meet the criteria for a
psychiatric disorder, may deserve consideration owing to
the effect that they have on patients’ lives. Reduced libido
has been found in up to 50-69% in three studies (first study
35 patients, prospective; second study 209 patients, cross-
sectional; third study 481 patients, prospective) [21, 31, 43]
and irritability in up to 86% of the patients [21]. The latter
seemed to be the earliest symptom to show up in the course
of the disease [21]. Many patients present with middle
insomnia (69%), late insomnia (57%) or early insomnia
(29%); and emotional lability is present in 17% of the
patients [21]. Overall, psychiatric morbidity seems to be
related to a greater degree of hypercortisolism, with higher
ACTH and/or cortisol levels [21].

2.2 Patients in Remission

After cortisol normalisation leading to remission of CS,
improvements of previous psychiatric alterations may
occur to some extent gradually over time, although there is
controversy as to complete recovery. A longitudinal study
of 33 patients reported that psychopathology rates
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measured with the Symptom Checklist-90 questionnaire
decreased from 67% at baseline (active disease) to 54% at
3 months after remission of CS by surgery, 36% at
6 months after surgery and 24% at 12 months after surgery
[44]. Tt is important to note that after remission of CS (3, 6
and 12 months follow-up), 18.2% of the patients were
frequently visiting a therapist, 21% were taking antide-
pressants or anxiolytics, and 6.1% had psychiatric hospi-
talisations. Interestingly, in the same study, 13.7% of the
patients, who had never had a prior psychiatric diagnosis,
exhibited a disorder after correction of hypercortisolism,
indicating that even after cure new psychopathology may
emerge.

Regarding depression, a cross-sectional study including
66 patients found that up to 70% of the patients presenting
with depression recovered after endocrine cure [37]. Sev-
eral studies indicate improvement of depression after
treatment [44-48]. However, some patients do not fully
recover. Even mild depressive symptoms may have an
important impact on the quality of life in patients in
remission of CS [49], by interfering with daily tasks,
healthy habits and following a doctor’s instructions, which
affects the recovery process, as found in patients with other
diseases [50, 51].

Several studies not using diagnostic criteria report that
patients in remission of CS have higher depression scores
than control patients when measured with the Beck
Depression Scale II, Comprehensive Psychopathological
Rating Scale, Symptom Rating Test, Hospital Anxiety and
Depression Scale (HADS), Montgomery—z&sberg Depres-
sion Rating Scale or Inventory of Depression Symptoma-
tology [23, 24, 32, 49, 52, 53].

One study found that mean depression scores in the
HADS subscale (5.6 + 4.5) did not indicate mood alter-
ations, as they were below the cut-off score for clinical
depression (HADS >8); however, 26% of the patients had
scores >8, indicating possible clinical psychopathology
[24]. Therefore, it is important to consider that depressive
symptoms may still be present in patients with CS, even
after cure.

Dorn et al. assessed major depressive disorder rates
using diagnostic criteria in patients in remission. They
found a gradual reduction in major depressive disorder
over time after disease remission, although at 12 months
post-treatment 6.9% of the patients still met criteria for
major depressive disorder and 17.2% for atypical depres-
sion (and 3.5% had suicidal ideation) [44].

Anxiety disorders also tend to improve over time
[44—46]. However, studies using questionnaires have
shown that patients in remission of CS still have higher
anxiety scores than control patients measured by the State-
Trait Anxiety Inventory Questionnaire (both current State
and Trait scores), Comprehensive Psychopathological
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Rating Scale, Symptom Rating Test, HADS or Beck
Anxiety Inventory [23, 24, 32, 49, 52, 53]. Similar to
findings for depression, in patients in long-term remission
of CS, mean anxiety scores in the HADS anxiety subscale
(6.2 = 4.2) were below the cut-off score (HADS >8),
suggesting no anxiety alterations; however, 20% of the
patients had scores >8, indicating possible pathological
anxiety [24]. These results indicate that even if anxiety
disorders improve after disease remission, subclinical
anxiety may remain.

Regarding research dealing with specific diagnostic
criteria, Dorn et al. observed that 3 months after treatment
(which consisted of surgery for 85% of the patients, and
irradiation or medical therapy in 15%), 7.1% of the patients
met criteria for anxiety disorders, while no patient pre-
sented with anxiety disorders after 6 or 12 months [44].
However, even if no specific anxiety disorders may be
present after disease remission, subclinical symptoms
should not be neglected.

Regarding personality, little is known about the corre-
lation between CS and personality disturbances. There
have been no studies of the prevalence of any specific
personality disorder evaluated with structured interviews
and by Diagnostic and Statistical Manual of Mental
Disorders (DSM) criteria in CS samples. Nevertheless,
some studies have described maladaptative or anxiety-re-
lated personality traits from a dimensional perspective,
when comparing patients with CS with control patients or
individuals with non-functioning pituitary adenomas
[24, 25], while others have not [23]. Dimopoulou et al.
found that patients with CS presented with higher neu-
roticism scores and harm avoidance but reduced scores in
externalising traits (novelty-seeking behaviours or
extraversion) than control patients [25]. Interestingly,
another study found that neuroticism scores seem to
decrease after treatment [46].

Several possible explanations for the association
between CS and personality disturbances could be sug-
gested. (1) Chronic cortisol excess might affect the central
nervous system, especially decreasing hippocampal vol-
ume, affecting the modulation of personality [24, 25], in
line with results of Martin et al., who found a correlation
between hippocampal volume and novelty seeking and
extraversion in healthy subjects [54]. (2) These personality
traits could be maladaptative consequences of the presence
of a chronic illness with poor HRQoL. (3) The presence of
other associated psychiatric symptoms such as depression
or anxiety might have influenced the self-reported per-
sonality dimensions’ assessments. (4) These findings could
be the result of pre-existing personality traits prior to CS.
In this sense, a link between genetic vulnerability of the
HPA axis and borderline personality disorder symptoms
has recently been suggested [55].

Finally, other symptoms have been reported in patients
in remission of CS, although no specific diagnostic criteria
were used to evaluate them. In a cross-sectional study of 25
patients in long-term remission of Cushing’s disease,
higher scores in social phobia and apathy than in control
patients (measured with the Fear Questionnaire and the
Apathy Scale) have been reported [53]. Regarding libido,
in a sample of 61 patients including patients with active
disease and in remission (74% in remission), 50% may
have a hypoactive sexual desire disorder as measured with
the Female Sexual Function Questionnaire and the Female
Sexual Functioning Inventory [56]. Even if the exact per-
centage was not specified, patients also reported insomnia
and hypersomnia, and up to 61% reported loss of emotional
stability [56, 57].

Some clinical correlates of affective symptoms have
been reported in patients in remission of CS [49]. Low
brain-derived neurotrophic factor and salivary cortisone
levels have been related to high degrees of anxiety and
depression, while delay to diagnosis has positively been
related to depressive symptoms [49]. Concomitant
hypopituitarism is another predisposing factor for depres-
sion and anxiety symptoms [58].

3 Diagnosis

Psychiatric diagnosis is not easy to establish, and should be
performed by specialists. Therefore, in many cases when
psychopathology is suspected, it will be essential that the
patients are evaluated by trained mental health profes-
sionals with experience in clinical evaluation. It is impor-
tant to note that some symptoms (for instance, feelings of
sadness) may not necessarily imply a clinical diagnosis (for
instance, major depressive disorder), and a proper diag-
nosis is essential to choose the most suitable treatment.
Table 2 shows a summary of the main symptoms for some
of the most common psychiatric diagnoses that can be
found in CS (according to DSM-5) [59]. It is important to
mention that when most of the studies on psychiatric
symptoms in CS were performed DSM-5 [59] was not
available yet. Therefore, previous versions available at that
time were used. However, it is important to note that future
studies and clinical evaluations assessing diagnostic crite-
ria should use the most recent version available. The In-
ternational Statistical Classification of Diseases and
Related Health Problems is also a standardised classifica-
tion system widely used, and its last version available at the
moment is the tenth revision. The criteria for diagnosing
depressive episodes in DSM and the International Statis-
tical Classification of Diseases and Related Health Prob-
lems overlap considerably.
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Table 2 Summary of the main symptoms for some commonly described psychiatric disorders in Cushing’s syndrome (according to the

Diagnostic and Statistical Manual of Mental Disorders, fifth edition)

Major depressive disorder

Generalised anxiety disorder

Panic disorder

Five or more of the following symptoms:
(a) Depressed mood; Symptoms:
(b) Diminished interest or pleasure

(c) Significant change in weight or appetite

(d) Insomnia or hypersomnia )
going blank

(e) Psychomotor agitation or retardation o
(d) Irritability

(f) Fatigue or loss of energy

(e) Muscle tension

(g) Feelings of worthlessness or guilt
(h) Impaired concentration or indecisiveness

(1) Thoughts of death, suicidal ideation or suicide
attempt or plan

Three or more of the following
(a) Edginess or restlessness

(b) Tiring easily

(c) Impaired concentration/mind

(f) Sleeping trouble

Unexpected panic attacks and 4 or more of the
following symptoms:

(a) Palpitations, pounding heart, increased heart
rate

(b) Sweating

(c) Trembling or shaking

(d) Shortness of breath or smothering

(e) Feelings of choking

(f) Chest pain or discomfort

(g) Nausea or abdominal distress

(h) Dizziness, unsteadiness or light-headedness
(i) Chills or heat sensations;

(j) Paraesthesias

(k) Derealisation or depersonalisation

(1) Fear of losing control or “going crazy”
(m) Fear of dying

Different instruments can be used for the evaluation of
psychiatric symptoms and disorders. Clinical interviews
are useful tools to establish diagnosis and evaluate outcome
after treatment, although some training may be necessary
to use them. Examples are the International Neuropsychi-
atric Interview or the Structured Clinical Interview for
DSM-5.

Clinicians can also use screening tools (mainly self-re-
ported questionnaires) in their clinical practice, to identify
possible psychiatric symptoms. These instruments can
provide valuable information to decide if a more complete
psychiatric evaluation is necessary. Table 3 shows a list of
possible screening instruments that may be used in daily
practice to evaluate anxiety and depression, which are the
most common symptoms in CS.

Even if some clinicians (for instance, reference
endocrinologists) cannot perform a definite psychiatric
diagnosis, it will be important that they ask patients
directly for the presence of symptoms described in the
former section. It will help to have a more complete picture
of the patient’s symptoms, and most importantly, will also
help them feel understood, able to ask questions and more
comfortable with the therapeutic relationship.

4 Management
Management of psychiatric symptoms is a major concern
in CS. The literature has not shown significant differences

between pituitary-dependent and pituitary-independent
forms of CS in relation to psychopathology [31, 60]. The
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severity of the disease or higher levels of cortisol (in active
disease) seem to be more important for psychiatric symp-
toms than the aetiology or treatment of the disease. In fact,
improvements in depression, anxiety and other affective
alterations have been described after reducing cortisol
levels with medical treatment (ketoconazole, metyrapone
and mifepristone), radiotherapy and/or surgery [60],
including bilateral adrenalectomy [61].

Some authors report that in the different phases of CS,
affective disorders may have a negative role on quality of
life and social functioning, also increasing healthcare
utilisation and reducing compliance. In fact, they are even
associated with higher mortality [33, 62]. Quality of life is
an important outcome in the follow-up of patients with CS
who do not recover completely after normalisation of
cortisol levels [63]. There are multiple factors, including
psychiatric symptoms that can affect quality of life of
patients with CS. Indeed, a European multicentre study
suggests that depression plays a pivotal role in affecting
quality of life [43]. Therefore, the regular monitoring of
psychiatric symptoms is necessary to maintain a good
quality of life in these patients.

Moreover, health professionals cannot forget that CS is a
chronic disease. Therefore, it demands continued evalua-
tion or screening for symptoms and complications typically
present in these patients, including psychiatric symptoms.
It should be highlighted that psychiatric disorders, although
they generally improve, may persist or even worsen after
long-term remission of CS, contributing to the persistent
impairment of quality of life [63]. Long-term follow-up of
psychiatric symptoms should always be considered in the
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Table 3 List of common screening tools to assess depression and anxiety

Depression

Anxiety

Beck Depression Inventory 1I (BDI-II)

Center for Epidemiologic Studies Depression rating scale (CES-D)
Montgomery la\sberg Depression Rating Scale (MADRS)

Brief patient Health Questionnaire mood scale (PHQ-9)

Hamilton Rating Scale for Depression (HRSD)

Zung Self-rating Depression Scale (SDS)

Hospital Anxiety and Depression Scale (HADS)

Goldberg Anxiety and Depression Scale (GADS)

Beck Anxiety Inventory (BAI)

State Trait Anxiety Inventory (STAI)
Generalized Anxiety Disorder 7 (GAD-7)
Hamilton Anxiety Rating Scale (HAM-A)

management of CS both in the active phase and after dis-
ease remission. Figure 1 shows a proposed algorithm to
manage anxiety and depression symptoms in CS. For a
better understanding, this section is divided according to
different disease status.

4.1 Active Disease

As reported in the previous sections, in most cases, psy-
chopathology improves after cortisol normalisation in CS.
Therefore, the first recommendation would be a prompt
treatment of hypercortisolism [64]. As recommended by
the guidelines of the Endocrine Society, the first-line
treatment would be resection of the lesion underlying CS.
When surgery is not possible or not effective, second-line
therapies include a second surgery, radiotherapy, medical
therapy and bilateral adrenalectomy [65].

If surgery is delayed, or not possible, glucocorticoid-
lowering drugs can also lead to an improvement in psy-
chiatric symptoms, especially depression [48, 66]. This is
especially important in patients with a more severe CS
[48].

During this phase, proper patient information will be
essential to help patients feel they have some control over
the disease. Patient education programmes can also be
helpful [56]. Because cortisol normalisation may take a
long time, support psychotherapy and psychoeducation
may be helpful.

Psychotropic drug treatment may also be recommended
in some cases, especially for moderate or severe symptoms
or in cases with a past history of major depressive disorder
prior to CS. However, it would be desirable first to nor-
malise cortisol levels if possible (achieved by surgical or
medical treatment) before prescribing an antidepressant. It
is important to note that patients may not respond properly
to antidepressants until cortisol normalises [20, 62, 64].

If antidepressive treatment is required, it is important to
note that according to some authors, selective serotonin
reuptake inhibitors (SSRI) can have a partial effect on
depression during active disease, while tricyclic

antidepressants have very little effect [64]. However, cor-
ticosteroid synthesis inhibitors (as ketoconazole, metyr-
apone or aminoglutethimide) may be more effective in
improving depressive symptoms during active hypercorti-
solism [20, 62].

Some authors report using in their clinical experience
low-dose clonazepam for treating anxiety [20]. Even if
unusual, psychosis in CS can be difficult to treat, and in
most cases, there will be little or no response to antipsy-
chotic medication when CS is active [67]. Case reports
indicate that symptoms may resolve some weeks after
surgical resection of the tumour causing CS [68-70].
However, little information is available on treatment rec-
ommendations for acute crisis. Information from case
reports can be found in Table 4. One case study describing
a pituitary patient with an acute paranoid syndrome indi-
cated that clozapine (an atypical antipsychotic) was found
to be very effective for psychotic symptoms (while corti-
sol-lowering drugs, haloperidol or fluphenazine had not
been effective) [71]. Other authors indicate that despite
some controversy because of its use in inducing abortion,
mifepristone can be useful in acute psychotic crises in CS
because it rapidly blocks the cortisol receptor [72, 73].
Case reports indicate that cortisol-induced psychosis
improved after using this drug in two patients with adrenal
carcinomas (within 24 h) [74] and also in a patient with a
pituitary macroadenoma who had an incomplete tumour
resection [75]. Another case report described improve-
ments in psychotic symptoms combining both mifepristone
and etomidate (an anaesthetic only available as an intra-
venous drug) in a patient with an ectopic ACTH-producing
lung carcinoma [76]. Even if further evidence is necessary
to confirm these indications, clozapine and mifepristone
(alone and/or combined with etomidate) are possible
alternatives for severe psychosis in patients with active
disease. For CS with severe psychotic symptoms or a
psychotic depression, another option would be to consider
using symptomatic antipsychotic medication, for example,
risperidone, aripiprazole, olanzapine or quetiapine
(although in some patients with active disease they may not
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Fig. 1 Proposed algorithm to
manage depression and anxiety
in Cushing’s syndrome (CS) in
clinical practice
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be effective). When using these drugs, it is recommended
to monitor weight, lipid and glucose levels, and side effects
such as extrapyramidal or prolactin-related side effects.
When a rapid control of cortisol secretion is required,
mifepristone can be useful for severe psychiatric symptoms
in patients with CS, especially if they are refractory to
other therapies. Its use in CS has mostly been explored in
case reports and/or small retrospective studies
[73-75, 77-80]. It is important to note that hypokalemia is
a common side effect [73-75, 77-80] and endometrium
thickening with cystically dilated endometrial glands is
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another possible co-morbidity [81]. Therefore, the long-
term use of this drug is controversial. There is only one
open-label, prospective, multicentre 6-month study con-
ducted with mifepristone in patients with endogenous CS
refractory to other therapies [82], and the presence of
psychiatric symptoms was an inclusion criterion. The
authors concluded that even if depression improved at
week 24, together with some clinical and metabolic bene-
fits, the long-term efficacy and safety remain to be deter-
mined, particularly with regard to the need for potassium
supplementation  and/or  mineralocorticoid  receptor
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blockade and endometrial monitoring. Furthermore, glu-
cocorticoid receptor blockade prevents cortisol levels being
used to adapt the mifepristone dose, having to rely instead
on indirect markers of disease activity such as severity of
diabetes or hypertension.

4.2 Patients in Remission

In some cases, improvement can be dramatic after cortisol
normalisation. In others, psychiatric symptoms may persist
or even appear for the first time. A case report described a
patient with long-standing depression and psychotic fea-
tures who gradually recovered and even discontinued
psychotropic medication after successful pituitary surgery
[34]. However, improvement may not mean complete
recovery, and further psychopathology can appear after
endocrine cure. Several authors highlight the relevance of
psychiatric or psychological monitoring and treatment in
CS through all phases of the disease, which may be
accomplished by a  multidisciplinary  approach
[42, 60, 62, 67]. This is especially relevant when there is
persistence or even worsening of the psychiatric symptoms
[62]. In fact, the Endocrine Society guidelines on treatment
for CS recommend that patients are monitored and treated
for psychiatric disorders and symptoms until they resolve
[65].

Once normalisation of hypercortisolism is achieved,
reassessing the presence of psychiatric and neuropsychi-
atric symptoms is essential for a proper management.
Patients may not talk spontaneously of some of the
symptoms they present (such as reduced libido, irritability,
insomnia and depression), thus clinicians should ask
directly [64]. We recommend the use of screening tools in
clinical practice to detect and treat these symptoms
promptly, as well as screening for anxiety and depression
in patients who present some signs. Some questionnaires
such as the Beck Depression Inventory II or Beck Anxiety
Inventory provide a range to establish if the symptoms are
minimum, mild, moderate or severe. When mild, moderate
or severe symptoms are found, a psychiatric evaluation is
recommended, and if necessary, treatment considered. It is
important to note that patients may under-estimate their
symptoms. In our experience, some patients initially
reporting not being anxious or sad did in fact present with
psychiatric symptoms. Therefore, in case of doubt, the use
screening tools to identify symptoms is recommended, and
if necessary, a psychiatric evaluation should be performed.

Regarding therapeutic options for psychiatric symptoms
in patients with CS in remission, recommendations could
be very similar to those for patients without CS [83].
Psychotherapeutic interventions may be helpful [42]. In
fact, one study reported having recommended psy-
chotherapy in up to 36.4% of the patients [44]. Cognitive-
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behavioural therapies may be prescribed, as they usually
work in affective disorders [20], although other psy-
chotherapeutic techniques may also be helpful. Even for
minor affective symptoms, psychoeducational programmes
and physical activity or group therapeutic interventions
may help. Additionally, positive psychotherapy or third-
wave psychotherapies may be useful to help these patients
to accept the consequences of this chronic disorder, with
may determine impaired HRQoL.

When an antidepressant is required, the choice of
treatment should be discussed with the patient including
adverse events and potential interactions. The first option is
usually SSRIs because they have a favourable risk-benefit
and are equally effective as other antidepressants. Selective
serotonin reuptake inhibitors are now the most commonly
prescribed group of antidepressants [83] and all have a
similar effect. Any SSRI could be recommended, for
example, citalopram, escitalopram, fluoxetine, paroxetine,
sertraline or venlafaxine at doses recommended by guide-
lines, which may be adjusted during follow-up [83]. If
patients present with severe depression or do not respond
adequately to antidepressant treatment, consider referring
to specialist mental health services for collaborative care.
Different alternatives may be suggested at this point such
as switching to another antidepressant, combinations of
antidepressants, combination of psychological and drug
treatment, or a dose increase. If patients present with
moderate-to-severe anxiety symptoms, short-term benzo-
diazepine treatment may be considered, although there is a
risk of dependence.

Another consideration could be from a psychiatry per-
spective. Approximately one-third of patients treated for
depression do not respond satisfactorily to first-line
antidepressants and even up to 10% remain depressed after
multiple treatments. For these cases of refractory depres-
sion, monitoring cortisol levels to rule out possible undi-
agnosed CS is worth remembering. Appropriate treatment
for CS could also improve refractory depression symptoms.
Even without CS, HPA-axis abnormalities and glucocorti-
coids influence multiple aspects of serotoninergic neuro-
transmission and have been postulated to be central to the
development of depression. These data suggest a potential
mechanism by which anti-glucocorticoid strategies can
improve the effectiveness of antidepressants in clinical
practice. A Cochrane review [84] demonstrated the efficacy
of metyrapone in treatment-resistant depression. Never-
theless, there is currently insufficient evidence on the
efficacy of glucocorticoid antagonists, either alone or to
enhance antidepressants for the treatment of major
depressive disorder.

Adrenal insufficiency, which often occurs after surgery
for CS, should also be considered in the management of
CS. Patients usually require substitution therapy with
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hydrocortisone. There is little information available on the
impact of adrenal insufficiency on psychiatric symptoms in
CS. One case report on acute psychosis while treating an
acute adrenal crisis with hydrocortisone in a patient with
secondary adrenal insufficiency after CS has been pub-
lished [85]. The authors stated the risk of psychosis when
treating an adrenal crisis with high doses of hydrocortisone.
They concluded that when high doses of corticosteroids are
prescribed, evaluation of risk factors for mental distur-
bances and the cooperation of endocrinologists and psy-
chiatrists are recommended, to increase safety and identify
early any psychiatric complications [85].

With regard to primary adrenal insufficiency (Addison’s
disease) and psychiatric symptoms, neuropsychiatric mani-
festations are uncommon. They include depressive symptoms,
irritability, sleep disturbances, apathy, cognitive impairment
and hallucinations [86, 87]. They are rarely seen as the initial
and isolated clinical manifestations of the disease, and they
usually accompany the cardinal symptoms of adrenal insuf-
ficiency, being correlated with disease severity [87].

Depression is the most common symptom associated
with adrenal insufficiency, with usually mild mood symp-
toms, a decrease in motivation and altered behaviour
[88, 89]. Psychosis, delirium, catatonia and disorientation
are less frequently seen [90, 91]. Psychosis has been
observed in Addisonian crisis and severe manifestations of
the disease; only a few case reports have described a
psychotic manifestation during the initial presentation of
adrenal insufficiency [92, 93]. The aetiology of psychiatric
disorders in Addison’s disease is not well understood.

4.3 Considerations for Active Patients and Patients
in Remission

There are other important issues to consider when dealing
with psychiatric symptoms in CS. A cross-sectional study
on the patient perspective including 62 patients revealed
that 56% consider patient education helpful [57]. Giving
information to the patients with CS (as booklets for
instance) can help them feel less afraid and in more control
of the disease. In a review of Starkman on neuropsychiatric
findings in CS, it was stated that knowing that neuropsy-
chiatric symptoms are common in CS, related to bio-
chemical changes, and that they usually improve over time
can be very relieving for patients and their families [64].
Regarding psychopathology, a study showed that most
patients consider that they were not given proper infor-
mation on psychological alterations related to CS [94].
Therefore, patient information and education is recom-
mended during medical care. In fact, a prospective ran-
domised study including 61 patients demonstrated that an
educational programme for patients with CS was useful to
improve impaired sleeping patterns, a healthy lifestyle and

physical activity, and also led to a reduction in the use of
health resources [56].

Family involvement is also relevant. Some authors
report that both patients and their families should be
informed on the possible persistence of psychopathology,
even after biochemical cure, and that quality of life and
psychological improvement may take a long time to occur
(at least 6 months) [20, 44]. It is also important that fam-
ilies are informed on the consequences of the disease, as up
to 80% of 62 patients with CS contacted by mail reported
that the illness affected their families [57]. In fact, the
Endocrine Society Guidelines recommend educating both
patients with CS and their families on the clinical features
of remission of CS [65].

Support groups can also be helpful for dealing with CS,
as considered by 20% of 62 patients included in a cross-
sectional study on the patient’s perspective [57]. There are
currently many options, which can be face-to-face or online
(via websites, facebook, whatsapp). If local groups are
available, clinicians may facilitate contacts to the patients.
Furthermore, social support can be very helpful to deal
with the disease, as it may influence behaviours and life-
styles [62]. Maintaining usual activities and routines (even
work, if possible) and having a healthy lifestyle can also
positively influence psychiatric symptoms [20].

Finally, it is important for clinicians to consider the
impact that CS may have on patients’ lives. In a study
focusing on the patient’s perspective, 71% reported that CS
had affected their lives greatly, and 20% a lot [57]. Just
reaching the correct diagnosis involves consulting a mean
of 4.6 doctors (ranging from 1 to 30 specialists) [95]. Apart
from psychiatric disturbances, all the co-morbidities of the
disease can lead to a low quality of life, even after bio-
chemical cure [28, 29, 58]. A cross-sectional study
including the feedback of 62 patients on the effects of CS
on their lives showed that they may feel weak and impo-
tent, even when they are in remission [57]. Therefore,
clinicians should be aware of all these issues and note that
just listening to patients experiences and being supportive
can be very helpful for the patients.

In summary, the management of psychiatric co-mor-
bidities will usually require a multidisciplinary approach.
In active disease, the main recommendation is prompt
treatment of hypercortisolism, which may lead to a rapid
improvement of the symptoms. Patients may also benefit
from having support from their friends, families and clin-
icians, participating in support groups, receiving education
on the disease and its co-morbidities, and following a
healthy lifestyle. Psychotherapy and/or medication may be
recommended to some patients. After disease control,
patients should be routinely monitored for psychiatric
symptoms, considering psychological and/or medical
treatment if necessary.
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5 Conclusions

Cushing’s syndrome is associated with a series of psychi-
atric symptoms that should not be neglected. Depression is
the most common and well-established feature, occurring
in 50-80% of the cases, although other psychiatric symp-
toms are also often present. Some may still remain after
successful treatment of CS or even worsen, having an
important impact on patients’ quality of life. Therefore,
long-term follow-up should be considered in the manage-
ment of patients with CS, even after long-term remission of
CS.
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