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Abstract
Introduction  This Position Statement presents the recommendations of the Italian Society of Endocrinology (SIE) to iden-
tify patients with Cushing’s syndrome in specific clinical settings.
We set two overarching research questions:
1. Which subjects should be screened (“who” should be screened)?
2. Which is the most appropriate first-line test (“how” to screen) for screening?
All suggestions/recommendations are evidence-based and directed at endocrinologists and other phy-
sicians who deal with patients who have presumptive Cushing’s syndrome.
Methods  The recommendations, developed by a SIE committee, were formulated based on eight short-reviews commis-
sioned to experts of the SIE Pituitary and Adrenal Clubs. These short reviews, published in a special issue of the Journal 
of Endocrinological Investigation, reported a comprehensive review of the literature, and each of them answered the two 
research questions (who and how to screen for hypercortisolism) in a specific population: (1) patients with type 2 diabetes 
mellitus or obesity; (2) patients with arterial hypertension; (3) children and adolescents; (4) women with hyperandrogenism 
and/or menstrual irregularities; (5) patients with osteoporosis and/or fractures; (6) patients with mood disorders; (7) patients 
with adrenal and pituitary incidentaloma; (8) patients with unusual infections or thrombotic events. Finally, 24 recommenda-
tions were formulated, based on the quality of available evidence.
Conclusions  The evidence-based Position Statement provides clear and pragmatic advice regarding “who” and “how” to 
screen for Cushing’s syndrome. The suggestions/recommendations are developed for all health care providers, not only 
endocrinologists, to raise awareness on the diagnosis of Cushing’s syndrome.

Keywords  Cushing’s syndrome · Non-neoplastic hypercortisolism · Dexamethasone suppression test · Late-night 
salivary cortisol · Urinary free cortisol · Mild autonomous cortisol secretion
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TBS	� Trabecular bone score
UFC	 �Urinary free cortisol

Summary of recommendations

Overarching recommendation  In case of suspected CS we 
recommend to carefully collect the clinical history, includ-
ing past or current therapy (especially glucocorticoids), 
and performing an accurate clinical assessment to detect 
signs and symptoms of endogenous hypercortisolism.

1.1	Screening for Cushing’s syndrome in patients with 
type 2 diabetes mellitus or overweight/obesity.

R 1.1.1 We recommend screening for CS in patients with 
T2DM that is difficult to control or have additional comor-
bidities that suggest an increased risk of hidden hypercorti-
solism (strong, ⊕⊕⊕⊕).
R 1.1.2 We recommend screening for hypercortisolism with 
1-mg DST in outpatients with T2DM (strong, ⊕⊕⊕⊕).
R 1.1.3 We recommend screening for CS in overweight 
or obese subjects if excess fat shows a truncal distribution 
and other signs suggestive for CS are present (moderate, 
⊕⊕⊕◯).
R 1.1.4 We recommend the 1-mg DST to screen for CS 
in patients with truncal overweight or obesity (strong, 
⊕⊕⊕⊕).

1.2	Screening for Cushing’s syndrome in patients with 
hypertension.

R 1.2.1 We recommend screening for CS in patients with 
high likelihood of secondary hypertension, defined by 
at least one of the following: young age (< 40 years old), 
resistant or difficult-to-treat hypertension, concomitant AI, 
concurrent signs/symptoms that suggest hypercortisolism 
(moderate, ⊕⊕⊕◯).
R 1.2.2 We suggest screening for CS in hypertensive 
patients with features that increase the likelihood of CS such 
as hypokalemia, absent nocturnal dipping, rapidly worsen-
ing hypertension (low, ⊕⊕◯◯).
R 1.2.3 We suggest LNSC as the first screening test in 
patients with hypertension (low, ⊕⊕◯◯).
R 1.2.4 In hypertensive patients with AI, we recommend 
considering the 50 nmol/L threshold after 1-mg DST to 
exclude MACS and CS (strong, ⊕⊕⊕⊕).

1.3	Screening for Cushing’s syndrome in children and 
adolescents.

R 1.3.1 We recommend increased awareness among pedia-
tricians to recognize CS in children and adolescents present-
ing with growth failure, with or without weight gain, and 
peculiar facial changes (moderate, ⊕⊕⊕◯).
R 1.3.2 We recommend screening for endogenous hypercor-
tisolism in the paediatric population using one of the three 
first-line tests (moderate, ⊕⊕⊕◯).

1.4	Screening for Cushing’s syndrome in women with 
hyperandrogenism and/or menstrual irregularities.

R 1.4.1 We recommend screening for endogenous hyper-
cortisolism in women with menstrual irregularities and/or 
hirsutism if there are other signs and/or symptoms that sug-
gest CS (moderate, ⊕⊕⊕○).
R 1.4.2 We suggest the 1 mg-DST or UFC in women with 
menstrual irregularities and/or hirsutism and high clinical 
suspicion (moderate, ⊕⊕◯◯).

1.5	Screening for Cushing’s syndrome in patients with 
bone fragility, osteoporosis and/or fractures.

R 1.5.1 We recommend to rule out CS in patients in whom 
the etiology of bone fragility or fractures is not readily 
apparent, especially if they are unusual for age and sex 
(moderate ⊕⊕⊕◯) (moderate ⊕⊕⊕◯).
R 1.5.2 We suggest, in patients with unusual fractures and 
signs or symptoms of CS, additional tools, such as mor-
phometry and TBS assessment during DXA evaluation, to 
collect more evidence for bone damage due to hypercorti-
solism (low, ⊕⊕◯◯).
R 1.5.3 There is no preferred screening test to screen for CS 
in patients with bone derangements; the 1 mg-DST is the 
most frequently used test (low, ⊕⊕◯◯).

1.6	Screening for Cushing’s syndrome in patients with 
mood disorders.

R 1.6.1 Mood disorders may be associated with functional 
activation of the HPA axis: first-line screening tests may 
yield false positive results in patients with NNH (Strong, 
⊕⊕⊕⊕).
R 1.6.2 The definite distinction between NNH and CS 
may require long-term follow-up. In patients with low 
apparent likelihood of overt hypercortisolism and mildly 
impaired tests, we recommend re-assessment after remis-
sion or improvement of the primary condition (moderate, 
⊕⊕⊕◯).
R 1.6.3 We recommend referral to a specialized Endocrine 
Centre and the use of second-line tests if the differential 
diagnosis between CS and NNH is still in doubt after first-
line screening tests (moderate, ⊕⊕⊕◯).
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1.7	Screening for Cushing’s syndrome in patients with 
adrenal or pituitary incidentaloma.

R 1.7.1 We recommend that patients newly diagnosed 
with AI undergo biochemical evaluation to rule out MACS 
(strong, ⊕⊕⊕⊕).
R 1.7.2 We recommend screening for hypercortisolism in AI 
with the 1-mg DST as initial test, using the cortisol cutoff at 
50 nmol/L to rule out both CS and MACS. In case of unsup-
pressed cortisol after 1-mg DST, CS must be confirmed with 
increased LNSC or UFC levels (strong, ⊕⊕⊕⊕).
R 1.7.3 We suggest screening for CS with the 1-mg DST in 
patients with pituitary incidentalomas and features sugges-
tive for hypercortisolism (low, ⊕⊕◯◯).

1.8	Screening for Cushing’s syndrome in patients with 
unusual infections or thrombotic events.

R 1.8.1 We suggest that patients presenting with oppor-
tunistic infections without a known underlying cause for 
immunosuppression be evaluated for signs and symptoms 
of cortisol excess. Both severe systemic infections, as well 
as chronic or recurring mild cutaneous infections, should be 
considered suspicious for CS (very low, ⊕◯◯◯).
R 1.8.2 We suggest that hormonal work-up for CS be car-
ried out after the acute phase has resolved in patients with 
opportunistic infections, if feasible (very low, ⊕◯◯◯).
R 1.8.3 We suggest that idiopathic thrombosis should raise 
suspicion for cortisol excess and lead to targeted clinical 
evaluation (very low, ⊕◯◯◯).

Cushing’s syndrome: definition, 
epidemiology, and clinical presentation

Cushing’s syndrome (CS) is a clinical condition that com-
prises a myriad of comorbidities, signs, and symptoms 
due to prolonged activation of the glucocorticoid receptor, 
resulting from chronic exposure to high levels of glucocor-
ticoids [1, 2]. Iatrogenic CS is the most common aetiol-
ogy, due to glucocorticoids administered via any route [3]. 
Conversely, endogenous CS is a rare disease [4] and can be 
secondary to excessive ACTH secretion from a pituitary or 
ectopic tumour, or to independent adrenal cortisol secretion, 
ranging from overt CS to mild autonomous cortisol secre-
tion (MACS) [4, 5].

The estimated prevalence of CS is about 40–79 cases per 
million individuals and the incidence ranges from 0.7 to 8 
cases per million individuals per year [2, 6, 7]. CS is usu-
ally diagnosed in early adulthood, from 30 to 50 years of 
age with female prevalence especially for Cushing’s disease 
(CD).

Morbidity and mortality are increased in patients with CS 
[2, 4], and diagnostic delay is common (median 2 years [8]). 
Therefore, suspicion of CS is essential for timely diagno-
sis and treatment to prevent future complications. Clinical 
presentation differs between subjects and no sign or symp-
tom is unique to hypercortisolism. Some clinical features 
(purple striae larger than one cm, easy bruising, facial pleth-
ora, proximal muscular weakness, depicted in Fig. 1) are 
more specific for CS than others; although these signs are 
rare, their presence increases remarkably the likelihood of 
CS [9]. On the other hand, other cortisol-related comorbidi-
ties, e.g. diabetes, hypertension, osteoporosis, are extremely 
common in the general population and have a low discrimi-
natory value; thus, establishing who should be screened is a 
challenging decision. Further, CS due to adrenal, pituitary o 
ectopic lesions (i.e., neoplastic or overt CS) must be differ-
entiated from functional, non-neoplastic hypercortisolism 
(NNH) that may occur in conditions such as diabetes, 

Fig. 1  Main clinical aspects that suggest Cushing’s syndrome
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questions. A special issue of the Journal of Endocrinologi-
cal Investigation published the Short Reviews.

The working group had several on-line meetings between 
September 2022 and April 2025, and the recommendations 
were discussed with the authors of each Short Review (see 
Fig. 2). Endogenous hypercortisolism is a spectrum of dis-
ease, ranging from MACS to CS: the aim of this position 
statement was to provide a guidance for the diagnosis of CS, 
therefore the term hypercortisolism in the manuscript refers 
to overt CS (otherwise specified). Consensus was reached 
upon discussion; minority positions were reported in the 
“Reasoning” section after “Recommendations”. Updated 
versions of the manuscript were circulated to all authors for 
final approval.

Summary of methods, clinical question and 
literature search

The current Position Statement followed the Grading of 
Recommendations Assessment, Development and Evalua-
tion (GRADE) principles. GRADE is a systematic approach 
for synthesizing evidence and grading of recommendations. 
The main advantage of the system is to ensure transparency 
at all stages of the development process and provide readers 
with all the information required to understand the rationale 
of the recommendations/suggestions [15].

The first methodological step was to define the clini-
cal question(s) to be addressed in the Position Statement, 
i.e., “who” and “how” to screen for endogenous hypercor-
tisolism. These two clinical questions were the subject of 
each of the eight Short Reviews and were formulated in 
such a way that the Reviews can directly inform on the rec-
ommendations by the working group.

The recommendations are worded as “recommended” 
(strong recommendation) or “suggest” (weak recommen-
dation). The meaning of a strong recommendation can be 
stated as follows: reasonably informed persons (clinicians, 
politicians and patients) would perform the management 
in accordance with the recommendation. For a weak rec-
ommendation (a suggestion) most persons would still act 
in accordance with the guideline, but a substantial num-
ber would not. The quality rating of evidence behind the 
recommendations was performed by the working group 
and was classified as very low (⊕◯◯◯, expert opinion 
supported by one or few small uncontrolled studies), low 
(⊕⊕◯◯, supported by large series of small uncontrolled 
studies), moderate (⊕⊕⊕◯, supported by one or few large 
uncontrolled studies or meta-analyses), strong (⊕⊕⊕⊕, 
supported by controlled studies or large series of large 
uncontrolled studies with sufficiently long follow-up) [16].

psychiatric disorders, hirsutism or obesity [10, 11]. In the 
past, terms such as “pseudo-Cushing’s state” or “functional 
hypercortisolism” have been used to describe the hyper-
activity of the hypothalamic-pituitary-adrenal (HPA) axis 
without an underlying neoplasia [10]. In this Position State-
ment, we will use the term NNH, as recommended in the 
Pituitary Society guidelines [11].

According to guidelines and consensus statements [11, 
12], patients with multiple, progressive clinical features 
suggestive for CS or worsening of these signs, especially 
if unusual for their age, should be screened with one of the 
first-line screening tests: morning serum cortisol after 1-mg 
dexamethasone suppression test (DST, overnight in most 
series), 24-hour urinary free cortisol (UFC) or late-night 
salivary cortisol (LNSC). A meta-analysis confirmed that all 
diagnostic tests for CS are highly sensitive [13], and several 
papers have been published in high-risk populations tested 
with one or more screening procedure.

The aim of this Position Statement is to provide an 
updated and easy-to-handle guide for CS screening in some 
populations, through the answer to two common, although 
difficult, questions: “who” is the patient that requires 
screening for CS and “how” to choose the best screening 
procedure among the three available tests. This Position 
Statement was developed for all physicians who deal with 
patients with suspected hypercortisolism.

Methods

Position statement working group

This Position Statement was committed by the Executive 
Committee (ExCo) of the Italian Society of Endocrinology 
(SIE) [14]. As chairs of the Position Statement, FC and CS 
were appointed, whereas the other members of the working 
group are the coordinators of the SIE Pituitary Club (FG, 
AB), of the SIE Adrenal club (GA, MT), as well as addi-
tional selected members of the SIE (GA, AC, DF, AMI, SC, 
FPG).

The working group identified the research questions 
(“who” and “how” to screen for endogenous CS) and eight 
clinical conditions at high-risk for CS or in which diagnosis 
is more challenging: patients with T2DM or obesity; arterial 
hypertension; children and adolescents; hyperandrogenism 
and/or menstrual irregularities; osteoporosis and/or frac-
tures; mood disorders; adrenal or pituitary incidentaloma; 
unusual infections or thrombotic events.

Additional members of the SIE Pituitary and Adrenal 
Clubs were invited to write a Short Review, one for each 
clinical condition, in order to answer the two research 
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Fig. 2  Position statement’s development
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Remarks for LNSC

Circadian changes in cortisol secretion are easily detected in 
saliva: the nadir of cortisol levels occurs around midnight, 
and the transfer of cortisol from plasma to saliva is indepen-
dent of flow rates [18]. Approximately 5% of serum cortisol 
is unbound -thus rapidly transferred to saliva and urine- the 
remainder is bound to cortisol binding globulin (CBG) with 
high affinity (approximately 80%) and to albumin with low 
affinity (approximately 15%) [18].

The use of LNSC has increased in the past decades, due 
to its high diagnostic accuracy, simple and noninvasive col-
lection, and cost-effectiveness [13]. Multiple salivary corti-
sol collections provide a more sensitive method of detecting 
cyclic CS than UFC [21]. Late night saliva sampling should 
be carried out at usual bedtimes, rather than a fixed hour, 
in order to achieve unstressed levels; this decreases false 
positive results due to forced waking-up or staying awake 
beyond usual bedtimes [22].

Contamination with total cortisol from blood from teeth 
brushing, use of smoking, licorice, or oral hydrocortisone 
can limit the diagnostic accuracy of LNSC.

Salivary cortisol is suitable for patients with renal impair-
ment (creatinine clearance < 60 mL/min) or polyuria, while 
LNSC is not reliable in night-shift workers.

Remarks for UFC

Significant amounts of free cortisol appear in the urine when 
serum cortisol exceeds plasma protein binding capacity. 
Patients must be instructed to discard the first morning urine 
voiding, and to collect urine for the next 24 h, including the 
following morning. Two 24-h urine collections should be 
carried out to account for intra-patient variability as up to 
50% difference in UFC levels can occur between different 
collections; this may prove relevant to correctly diagnose 
CS in case of mild cortisol excess; coefficient of variations 
were similar among two and three collections [23]. The 
advantages of UFC are the determination of the integrated 
24-hour cortisol secretion independent from CBG levels 
and dexamethasone metabolism.

Sex, body mass index (BMI), age, sodium intake, uri-
nary volume and impaired renal function (especially if < 60 
mL/min) should be considered during interpretation of UFC 
measurements [11].

Mass spectrometry methods should be used to reduce 
false positive results due to cross-reactivity with synthetic 
steroids. There is an ongoing debate on the pros and cons 
of immunoassay versus chromatographic and mass spec-
trometry techniques: the former is available worldwide, 
low-cost, and easy to perform but susceptible to errors due 
to cross-reactivity with cortisol metabolites or exogenous 

Cortisol measurement: laboratory issues and 
challenges

An effective screening would most likely reduce the diag-
nostic delay, which is one of the unmet needs in the man-
agement of CS [17]. From a methodological standpoint, 
screening procedures are expected to yield high sensitivity 
for detecting rare diseases such as CS, whereas high speci-
ficity would be required for confirmatory tests. Measure-
ment of cortisol, be it in urine, saliva or serum represents the 
basis for screening for CS. Detection in different matrices 
carries specific collection and measurement issues; results 
for a given cortisol assay may differ across platforms and 
clinicians must be aware of this heterogeneity.

The use of exogenous glucocorticoids should be excluded 
prior to any testing procedure [11, 12]. Patients are not 
always aware of this interference and should be specifically 
questioned, not only on the use of oral steroids, but also 
creams, ointments, eye drops, inhalants, and intramuscular 
injections containing glucocorticoids. Moreover, patients 
should be carefully instructed by physicians or nurses and 
provided with written guidance for testing procedures.

The proposed first-line screening tests, aimed to establish 
the integrity of the HPA axis, are:

	● LNSC: normal cortisol circadian rhythm is altered in pa-
tients with CS, and LNSC assesses the nocturnal nadir.

	● Serum cortisol after low dose dexamethasone (DST) 
evaluates the sensitivity to glucocorticoid negative feed-
back. In healthy individuals, 1 mg dexamethasone ad-
ministered at night inhibits ACTH secretion, resulting in 
reduced cortisol levels the following morning.

	● 24 h UFC: measures bioavailable cortisol secreted over 
24 h.

Cut-offs for UFC and LNSC should be established at each 
laboratory as they differ considerably between methods and 
assays [18].

In patients with high degree of suspicion for CS and a 
positive screening test result, confirmatory testing with one 
of the other tests should be performed. If hypercortisolism is 
confirmed by concordant results, NNH has to be excluded, 
prior to proceeding with the differential diagnosis of CS 
[19]. Imaging procedures [11, 12] should be carried out only 
after etiological subtyping, due to the possible detection of 
incidental pituitary and adrenal lesion. In patients with neg-
ative tests, the diagnosis of CS may be set aside. Screening 
tests should be repeated after 3–6 months if cyclical CS is 
suspected [20], or in case of sign/symptom progression.
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also available online at ​h​t​t​p​​s​:​/​​/​d​r​u​​g​-​​i​n​t​​e​r​a​c​​t​i​o​​n​s​.​​m​e​d​i​c​i​n​e​.​i​
u​.​e​d​u​/ [25]) may also affect results of 1-mg DST. CYP3A4 
inducers may increase dexamethasone metabolism and 
reduce its levels. leading to false positive results, i.e., unsup-
pressed serum cortisol. Conversely, CYP3A4 inhibitors 
may reduce dexamethasone metabolism and increase cir-
culating dexamethasone, thereby inappropriately suppress-
ing cortisol i.e., false negative results. The measurement of 
both dexamethasone and cortisol levels may reduce the risk 
of erroneous interpretations due to incorrect assumption of 
dexamethasone tablets [26].

Rationale for recommendations

Screening for Cushing’s syndrome in patients with 
type 2 diabetes mellitus or overweight/obesity

R 1.1.1 We recommend screening for CS in patients 
with T2DM that is difficult to control or have additional 
comorbidities that suggest an increased risk of hidden 
hypercortisolism (strong, ⊕⊕⊕⊕).
Reasoning
Impaired glucose homeostasis, often leading to diabetes 
mellitus, is a common complication of CS: 20% to 45% 
of patients with CS have T2DM, and 10% to 30% have 
increased fasting glucose or impaired glucose tolerance. 
Thus, the overall prevalence of altered glucose metabo-
lism in CS is close to 70% [27]. Disorders such as diabetes 
mellitus, obesity, arterial hypertension, dyslipidaemia are 
common in the general population and poorly discrimina-
tory. Therefore, the evaluation of clinical features typical of 
hypercortisolism may be predictive of CS and potentially 
more important than any screening test alone.

The reported prevalence of CS among patients with 
T2DM, including some large studies with over 800 patients, 
ranged from nil to 3%; while prevalence of MACS was 
5–9% among patients with T2DM [28]. A meta-analysis 
performed some 10 years ago reported a pooled preva-
lence of hypercortisolism (including MACS) equal to 3.4% 
among patients with T2DM; prevalence fell to 1.4% if dif-
ferent criteria and imaging were required for diagnosis of 
CS [29]. A more recent meta-analysis reported positive 
first-line tests in patients with T2DM, especially those on 
insulin therapy, with hypertension requiring at least 2 drugs 
or with diabetic micro- and macrovascular complications 
[30]. A high prevalence of hypercortisolism (23.8%) has 
been recently reported in difficult-to-control T2DM defined 
as HbA1c 7.5−11.5% and taking ≥ 3 antidiabetic drugs, or 
insulin and other drugs, taking ≥ 2 antidiabetic drugs and at 
least one micro or macrovascular complications, or com-
bined with at least 2 antihypertensive medications (36.6% 

glucocorticoids. Chromatography and mass spectrometry 
offer greater specificity but are expensive and available 
only in a limited number of academic or highly specialized 
centers.

Remarks for overnight 1-mg DST

The assessment of cortisol negative feedback is a simple 
dynamic test, resulting in the highest sensitivity but the 
lowest specificity, especially when the lower cut-off, i.e., 
serum cortisol < 50 nmol/L is used instead of the previously 
recommended cutoff at < 138 nmol/L [13] after 1 mg DST. 
Moreover, according to recent guidelines, the < 50 nmol/L 
threshold is also used to identify MACS [5]. Given the prev-
alence of AI, the chance of CS in individuals with unsup-
pressed serum cortisol after 1-mg DST is far lower than that 
of MACS. In clinical practice, 1-mg DST appears a reason-
able choice given the limited availability of salivary cortisol 
and issues related to UFC measurements.

The 1-mg DST test must be interpreted taking into 
account concomitant medications, as some drugs, used in 
conditions suspicious for CS, may affect its diagnostic accu-
racy [24]. Measured serum cortisol reflects total cortisol, 
therefore increased CBG concentrations due to oral oestro-
gen treatment, pregnancy, or chronic active hepatitis, can 
lead to false positive results. On the other hand, 1-mg DST 
relies on sensitivity to glucocorticoid negative feedback and 
is linked to circulating dexamethasone levels after its oral 
intake. Dexamethasone levels can be lower than expected in 
patients with increased gut transit time (as in celiac disease 
or chronic diarrhea), due to drug malabsorption. Concomi-
tant treatment with CYP3A4 inducers or inhibitors (Table 1, 

Table 1  Drugs that interfere with dexamethasone metabolism
CYP 3A4 induction CYP 3A4 inhibition
Anti-epileptics: Phenobarbital, Phenytoin, 
Primidone, Carbamazepine, Ethosuxi-
mide, Clonazepam, Tiagabine

Antidepressants SNRI, 
serotonin noradrenaline
reuptake inhibi-
tors; SSRI, selective 
serotonin reuptake 
inhibitors, atypical anti-
psychotics): Fluoxetine, 
Sertraline, Paroxetine, 
Trazodone, Citalopram, 
Bupropion, Venlafaxine, 
Olanzapine, Quetiapine

Medicinal plants: Saint John’s wort 
(Hypericum perforatum)
Antibiotics: Rifampin, Rifapentine
Antihypertensives calcium channel block-
ers, angiotensin receptor antagonists, 
β-adrenoceptor blockers: Diltiazem, Vera-
pamil, Irbesartan, Losartan, Propranolol
Lipid-lowering drugs: Atorvastatin, 
Simvastatin
Antihistamine: Cimetidine
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distribution and other signs suggestive for CS are pres-
ent (moderate, ⊕⊕⊕◯).
Reasoning
An excessive adiposity, as obesity is currently defined, is 
a common condition beyond its definition with body mass 
index [36], affecting half of the adult European population 
in 2021 38. Central obesity is very common in patients with 
CS and is characterized by redistribution of adipose tissue 
from limbs to the abdominal region, face, neck, and trunk. 
Generalized obesity alone may be misleading as it can lead 
to activation of the HPA axis per se 29. The prevalence of 
hypercortisolism in patients with obesity varied among 
the various studies as patient population and study design 
were different: some papers excluded patients with typical 
features of cortisol excess, others included MACS among 
causes of hypercortisolism, others evaluated only patients 
with confirmed CS. The pooled prevalence of CS in obese 
subjects from a random effect was 0.9%, considering stud-
ies that used at least two screening tests [38]. Therefore, the 
presence of adiposity alone is not sufficient to suspect CS, 
and the combination of signs and symptoms should be clini-
cally detected in patients with obesity or in those with recent 
unexplained weight gain.

Although obesity and weight gain are among the chief 
complaints leading to screening for CS, central obesity was 
more common in those adults in whom CS was ruled out, 
indeed, the majority presented with lifelong obesity [39], in 
keeping with the negative correlation between slow-onset 
weight gain and likelihood of endogenous hypercortisolism 
[9].

R 1.1.4 We recommend the 1-mg DST to screen for CS 
in patients with truncal overweight or obesity (strong, 
⊕⊕⊕⊕).
Reasoning
Clinical obesity is a chronic, systemic illness characterized 
by several derangements at tissue, organ or whole-body 
level due to excess adiposity. The risk of developing other 
non-communicable diseases (e.g. T2DM, hypertension, car-
diovascular disease) is increased in patients with obesity 
[36], as well as in those with CS 2. In patients with preclini-
cal obesity (previously known as metabolically healthy obe-
sity), the likelihood of hypercortisolism is low: CS should 
be suspected in patients with clinical obesity and other 
potentially cortisol-related conditions (e.g., T2DM, hyper-
tension, osteoporosis with fractures).

Screening for hypercortisolism in patients with over-
weight or obesity ranged from 0 to 8.7%; it has been evalu-
ated in 12 studies with different inclusion criteria, totaling 
5314 patients (range 16–1037, median 384 patients) [28].

The biochemical work-up was very heterogeneous 
among these studies with LNSC (1 study), UFC (2 stud-
ies), and 1-mg DST (10 studies) used as screening tests and 

in case of 3 drugs) [31]. Therefore, the skillful assessment 
of clinical presentation may increase the likelihood of CS at 
screening in patients with T2DM [28].

R 1.1.2 We recommend screening for hypercorti-
solism with 1-mg DST in outpatients with T2DM (strong, 
⊕⊕⊕⊕).
Reasoning
Screening for hypercortisolism in patients with T2DM has 
been reported in 18 studies, totaling 5068 patients (range 
77–993, median 186 patients) with a broad range of inclu-
sion criteria (age, BMI, newly diagnosed, HbA1c levels, 
hypertension, history of comorbidities) and resulted in 
detection of CS from none to 9.3% of tested patients [28]. 
A recent study included 1057 participants with difficult-to-
Control T2DM: cortisol was >50 nmol/L after 1-mg DST in 
24% of patients: abdominal imaging was positive for an AI 
in 35% of patients [31].

The higher prevalence of hypercortisolism in some stud-
ies could also depend on the diagnostic criteria, e.g., MACS 
or only confirmed CS, and the screening test used. If strin-
gent criteria to define CS and further confirmatory tests 
were used, prevalence of CS dropped to 0.7–1.3% [28]. The 
most commonly used screening test in these studies was 
1-mg DST (13 studies) [28].

Satisfactory metabolic control should be achieved before 
testing [32], as the activation of the HPA axis may be found 
in poorly controlled diabetic patients per se [33], resulting 
in false positive results. Moreover, patients tested in outpa-
tient setting are less likely to present stress-related increases 
in cortisol as commonly observed during hospitalization 
for poorly controlled diabetes. On the basis of these con-
siderations, screening for hypercortisolism should be post-
poned after discharge. However, if glucometabolic control 
is not achieved despite intensive treatment, and the patient 
also presents resistant hypertension or other conditions that 
increase the likelihood of hypercortisolism, then testing for 
CS can be carried out nonetheless.

LNSC in patients with T2DM yielded low specificity 
(14%) and lower positive predictive values (22%) compared 
to cortisol after 1-mg DST, resulting in an overall low accu-
racy [34]. In fact, patients with diabetes mellitus often pres-
ent impaired cortisol rhythm and the highest number of false 
positives at screening occurred with LNSC [28]; this was 
reported in series where chemiluminescence assay results 
were confirmed by mass spectrometry [35]. Only one study 
used UFC to screen for CS in patients with T2DM; thus, 
its role in this context cannot not be assessed. It is worth 
recalling that T2DM may be associated with chronic kidney 
disease, thus reducing the diagnostic accuracy of UFC.

R 1.1.3 We recommend screening for CS in over-
weight or obese subjects if excess fat shows a truncal 
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hypertensives (6.2% of 80 patients) [49] or individuals with 
an adrenal lesion (7.7% in 104 patients) [50].

Hypertension, diabetes and obesity are common in the 
population: thus, indiscriminate screening for CS is not 
justified [9]. However, timing, progression and severity of 
each, as well as the combination with other signs or symp-
toms of cortisol excess, increases the likelihood of endog-
enous hypercortisolism and should lead to screening for CS.

The prevalence of secondary hypertension is higher in 
young patients without a family history of hypertension, 
with early onset of elevated blood pressure levels, worsen-
ing of previously well-controlled hypertension, or difficult-
to-treat hypertension [51]. There are no specific studies 
targeting the age threshold for secondary hypertension; in 
clinical practice, hypertension arising in individuals younger 
than 40 years of age commonly leads to testing for underly-
ing causes. Hypertension is defined as resistant to treatment 
when appropriate lifestyle measures and treatment with 
optimal or best tolerated doses of three or more drugs (a 
thiazide or thiazide-like diuretic, a renin-angiotensin system 
blocker and a calcium channel blocker) fail to lower office 
BP to < 140/90 mmHg according to European guidelines 
[52]. Moreover, inadequate dosing and poor adherence to 
prescribed treatments should be excluded before screening 
[53].

R 1.2.3 We suggest LNSC as the first screening test in 
patients with hypertension (low, ⊕⊕◯◯).
Reasoning
1-mg DST was the most studied screening test in the set-
ting of hypertensive patients: it was used in 1204 subjects, 
with different selection criteria (e.g., only hypertension 
[54], hypertension and young age [49] or hypertension and 
AI [50]) and assessing different post-test cortisol thresholds 
(from 50 to 138 nmol/L). Screening with 1-mg DST was 
carried out in individuals with resistant hypertension: 112 
out of 423 patients presented unsuppressed cortisol after 
1-mg DST (>50 nmol/L) and among them 34 had impaired 
LNSC, measured twice with a commercial radioimmunoas-
say [55]. According to the latest Consensus statements, at 
least two increased LNSC collections are required to pro-
ceed towards diagnosis of CS [11]. In the case of an adrenal 
mass, the 1-mg DST test is preferred [46].

UFC has not been evaluated as screening test in hyper-
tensive subjects and the frequent occurrence of some degree 
of impaired renal function in hypertensive patients could be 
an additional confounding factor. One advantage of UFC is 
that cortisol production is unaffected by binding globulins 
(especially CBG) and dexamethasone increased or reduced 
metabolism. However, it is important to note that UFC can 
exhibit large variability [23]. We recommend UFC only in 
patients with normal kidney function as free cortisol excre-
tion may be significantly impaired in moderate to severe 

different diagnostic thresholds applied. The highest diag-
nostic accuracy at screening for CS has been reported with 
cortisol after DST [28].

Screening for Cushing's syndrome in patients with 
hypertension

R 1.2.1 We recommend screening for CS in patients with 
high likelihood of secondary hypertension, defined by 
at least one of the following: young age (< 40 years old), 
resistant or difficult-to-treat hypertension, concomitant 
AI, concurrent signs/symptoms that suggest hypercorti-
solism (moderate, ⊕⊕⊕◯).

R 1.2.2 We suggest screening for CS in hypertensive 
patients with features that increase the likelihood of CS 
such as hypokalaemia, absent nocturnal dipping, rap-
idly worsening hypertension (low, ⊕⊕◯◯).
Reasoning
Hypertension is one of the most common features in patients 
with CS at diagnosis (~ 80%, even higher in EAS), as 
reported in the ERCUSYN registry [8]. Hypertension rep-
resents an early feature of hypercortisolism and may persist 
after achieving disease remission [41, 42]. The pathophysi-
ology of CS-related hypertension is multifactorial [43], the 
cornerstone being the mineralocorticoid effect of excess 
cortisol. In normal conditions, the 11β-hydroxysteroid dehy-
drogenase type 2 (11β-HSD2) enzyme inactivates cortisol 
to cortisone in mineralocorticoid-sensitive tissues. In severe 
hypercortisolism, excess cortisol saturates 11β-HSD2 activ-
ity resulting in spillover mineralocorticoid effect, with 
sodium retention, increased plasma volume and potassium 
excretion [44]. Excess cortisol also up-regulates angiotensin 
II-receptors type 1, modulates the vascular response to cate-
cholamines, and induces metabolic complications (diabetes, 
obesity, sleep apnea) that further contribute to pathogenesis 
of hypertension [45].

Absence of nocturnal blood pressure dipping is observed 
in more than 50% of patients with CS, mirroring the dis-
rupted cortisol circadian rhythm. CS should be excluded in 
patients with non-dipper 24-h ambulatory blood pressure 
profile and with other clinical features specific for hyper-
cortisolism [46].

The prevalence of CS in patients with hypertension has 
been reported in 8 studies totaling 11,504 patients (series 
size 80–4429) and ranged from 0 to 7.7%, according to 
selection criteria [46]. Of note, older studies reporting on 
over 5.000 individuals used morning serum cortisol for 
diagnosis -currently not listed among screening tests- and 
prevalence of CS was considerably lower (0.1%−0.5%) [47, 
48]. The highest prevalence was reported during screen-
ing in selected populations: young, i.e., < 40 years old, 
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The combination of weight gain and growth failure is 
pathognomonic; in fact, the inhibitory action of glucocor-
ticoids on growth plate cartilage leads to the most evident 
pediatric clinical manifestation: decreased height velocity 
or growth arrest. Of note, growth is preserved in children 
with concomitant hyperandrogenism due to adrenal car-
cinoma. Growth arrest is reported in 40–100% of patients 
with CS and should be considered a red flag for hypercor-
tisolism; height below 0 SDS and BMI above + 1.5 SDS 
can suggest CS, as opposed to simple obesity which often 
presents with tall stature [60]. Other than weight gain (prev-
alence 80–100%), common signs in childhood and adoles-
cence include facial swelling (such as plethora or moon 
face, 50–100%), headaches, large striae rubrae, acanthosis 
nigricans, dorsal cervical or supraclavicular fat pads, and 
osteopenia with an increased fracture risk [60]. Obesity is 
less frequent in older adolescent females [62].

CD is the most common form of CS in pediatric patients, 
accounting for approximately 75–80%, with 15–20% 
ascribed to adrenal CS, primarily adrenal tumours in chil-
dren under 8 years of age. CD in younger children with a 
relevant family history suggests genetic causes, i.e., AIP, 
MEN1, CDKN1B, or, more rarely, PRKAR1A, USP8, RET 
or DICER1 [60, 63].

Incidence of adrenocortical tumours peaks in the first 
decade of life, with a median age at diagnosis 3–4 years; 
they may be isolated or in context of Li-Fraumeni or Beck-
with-Wiedemann syndrome and are almost always secre-
tory, with either virilization alone or, in approximately 80% 
of patients, also CS. Primary pigmented nodular adreno-
cortical disease is a rare congenital disorder that typically 
presents in late adolescence and is associated with multiple 
endocrine conditions (Carney’s complex) mostly due to 
mutations in PRKAR1A [58]. McCune-Albright syndrome 
associated with bilateral adrenocortical hyperplasia is the 
leading cause of CS in infants [60].

The differential diagnosis of CS in children and adoles-
cents should also consider familial partial lipodystrophy, 
particularly Dunnigan variety lipodystrophy: fat accumula-
tion in the face and neck can be remarkable in this disease 
[64].

R 1.3.2 We recommend screening for endogenous 
hypercortisolism in the pediatric population using one 
of the three first-line tests (moderate, ⊕⊕⊕◯).
Reasoning
UFC remains a widely used screening test for pediatric CS, 
as it is non-invasive and can be collected at home, although 
the 24-h collection can be challenging for younger patients. 
In the pediatric population, UFC should be corrected for 
body surface area: values greater than 70 µg/m2/day yield 
acceptable diagnostic accuracy (sensitivity > 88% and spec-
ificity > 90%) [60]. Mild forms of hypercortisolism may 

renal impairment (creatinine clearance < 60 mL/min [56]). 
On the other hand, substantial urinary output may provide 
false positive results [57]: diuresis above 3 L/day should 
lead to careful interpretation of UFC levels, even though the 
effect of water diuresis is most evident in cortisone and less 
in cortisol [58]. Other screening tests, such as LNSC, should 
be preferred in patients with hypertension-related chronic 
kidney disease. Finally, considering also that some antihy-
pertensive drugs may affect dexamethasone metabolism, 
LNSC is likely the most discriminatory test and may be pre-
ferred in hypertensive subjects, except in patients with AI.

Metabolic syndrome is a clustering of conditions that 
increases the risk of cardiovascular disease [40], and many 
patients requiring CS screening could present with hyper-
glycemia, hypertension and obesity. According to the pre-
vious section regarding patients with T2DM or obesity, 
there is not a preferred screening test: LNSC and 1-mg DST 
should be considered in clinical practice, because the evi-
dence of UFC is limited.

R 1.2.4 In hypertensive patients with AI, we recom-
mend considering the 50 nmol/L threshold after 1-mg 
DST to exclude MACS and CS (strong, ⊕⊕⊕⊕).
Reasoning
A cortisol value < 50 nmol/L after 1-mg DST is adequate to 
rule out overt hypercortisolism in all patients and to exclude 
MACS in those with AI [5, 11].

Several common antihypertensive drugs, e.g. calcium 
channel blockers, may interfere with dexamethasone metab-
olism [59], leading to reduced specificity of serum cortisol 
after 1-mg DST [24]. Indeed, there is considerable evidence 
that calcium channel blockers, in particular diltiazem and 
verapamil are potent inhibitors of CYP3A4 and -to a lesser 
extent- amlodipine and nifedipine are weak inhibitors [59], 
reassumed in Table 1. If false positive results are suspected, 
we suggest other strategies to rule out CS such as retest-
ing with 1-mg DST and concurrent measurement of dexa-
methasone (if available) [26], employ additional tests (e.g., 
LNSC), or withdrawal of the interfering drug if clinically 
feasible/appropriate.

Screening for Cushing's syndrome in children and 
adolescents

R 1.3.1 We recommend increased awareness among pae-
diatricians to recognize CS in children and adolescents 
presenting with growth failure, with or without weight 
gain, and peculiar facial changes (moderate, ⊕⊕⊕◯).
Reasoning
10% of endogenous CS occurs in pediatric patients; diag-
nosis is often challenging due to its insidious onset, the 
absence of early relevant signs, and rarity. Diagnostic delay 
from clinical onset can be nearly 3 years [60, 61].
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to treat hyperandrogenism, which may prove extremely del-
eterious in misdiagnosed CS, a condition with high risk of 
thrombotic events [72].

R 1.4.2 We suggest the 1 mg-DST or UFC in women 
with menstrual irregularities and/or hirsutism and high 
clinical suspicion (moderate, ⊕⊕◯◯).

The diagnostic tests for endogenous CS in patients with 
clinical hyperandrogenism and/or menstrual irregularities 
have been assessed in 10 studies, reporting 2281 women 
(median 124 patients, range 28 to 873). The most frequently 
reported screening tests were cortisol after DST (either 
1-mg or 2 mg/2 day, four studies, 515 patients), UFC (two 
studies, 437 patients), or their combination; only one study 
considered LNSC [70].

None of the screening tests achieved a solid diagnostic 
accuracy due to the high number of false-positive results 
among patients with PCOS: 25–50% presented mild UFC 
elevation, 5–15% reduced cortisol suppression after DST 
and 20% impaired cortisol rhythm [70]. Indeed, NNH can 
characterize women with menstrual alterations [33]. Accu-
rate medical history is highly recommended, since serum 
cortisol levels can be increased by oral contraceptives or 
spironolactone, often administered to patients with men-
strual irregularities or hirsutism: a 6-week washout is sug-
gested before planning DST, as this is sufficient to obtain 
reliable results after oral contraceptive discontinuation [73]. 
When oral oestrogen withdrawal is unfeasible, free cortisol 
(LNSC or UFC) is a reasonable choice.

Screening for Cushing's syndrome in patients with 
bone fragility, osteoporosis and/or fractures

R 1.5.1 We recommend to rule out CS in patients in 
whom the etiology of bone fragility or fractures is not 
readily apparent, especially if they are unusual for age 
and sex (moderate ⊕⊕⊕◯).
Reasoning
A rapid increase of fracture risk is observed in glucocorti-
coid excess, linked to impaired microarchitectural proper-
ties of bone rather than simply reduced bone density. Indeed, 
fragility fractures may occur even with mild reduction or 
even normal bone mineral density (BMD) [74]. In patients 
with CS, the prevalence of fragility fractures is highly vari-
able, up to 50% in some cohorts [75]. Vertebral fractures 
are the most common, with an increased prevalence and 
severity of fractures in male patients [76]. Of note, vertebral 
fractures may be asymptomatic and overlooked. Hip, wrist 
and humeral non-traumatic fractures are less frequent [77]. 
The detrimental impact of cortisol excess on skeletal health 
results from several derangements, such as hypogonadism, 
reduced GH and IGF-1 secretion and activity, and impaired 
vitamin D metabolism [77]. The loss of skeletal muscle 

result in false-negative results, and false-positive results can 
arise from NNH due to physical or emotional stress, severe 
obesity or depression. Given the extreme rarity of CS in 
children, the positive predictive value of UFC is inevitably 
low. UFC alone is not always considered an ideal screening 
tool and should be used together with other screening tests 
to improve the detection of CS.

Data on the sensitivity and specificity of LNSC in the 
pediatric population are limited but appear comparable to 
late-night serum cortisol, with values ranging from 93 to 
100% to 95–100%, respectively [60]. Of note, salivary col-
lection requires specific devices in young children [65]. 
Endocrinologists should also be aware that newborns 
exhibit a flat circadian cortisol curve and that the morning-
to-evening ratio develops between 6 and 9 months of age 
[66]. Therefore, screening for CS in children under 1 year 
of age should not rely on assessment of circadian rhythm.

The low-dose DST is typically performed in two different 
forms: the 1 mg “overnight” (or Nugent) and the two-day 2 
mg (or low-dose Liddle test, LDDST); In patients weigh-
ing less than 40 kg, the dose of dexamethasone should be 
adjusted (25 µg/kg). The LDDST has shown good sensitiv-
ity (over 90%) in pediatric CS patients; there is limited data 
on the sensitivity and specificity of the overnight 1-mg DST 
[60].

Screening for Cushing's syndrome in women with 
hyperandrogenism and/or menstrual irregularities

R 1.4.1 We recommend screening for endogenous hyper-
cortisolism in women with menstrual irregularities and/
or hirsutism if there are other signs and/or symptoms 
that suggest CS (moderate, ⊕⊕⊕◯).

Women with CS frequently present menstrual irregulari-
ties, acne, hirsutism, and polycystic ovaries [67, 68]; indeed, 
these symptoms lead to endocrine referral in 50% of CD and 
25% of adrenal CS [69]. On the other hand, the prevalence 
of CS in unselected patients with clinical hyperandrogenism 
and/or menses alterations and PCOS-like features is very 
low and does not justify screening. The likelihood of CS is 
increased and screening recommended in women present-
ing signs and/or symptoms of cortisol excess or unusual 
clinical picture for their age in addition to features of hyper-
androgenism. In this context, given that menstrual irregular-
ities frequently occur in obese women (see R. 1.1.3), rapid 
weight gain and increased waist circumference rather than 
increased BMI per se should raise suspicion for CS [70]. Of 
note, in patients with CS and moderately elevated cortisol 
levels –not sufficient to lead to hypogonadotropic hypogo-
nadism as in full-blown CS-, the clinical presentation may 
overlap with polycystic ovaries [71]. The correct diagnosis 
is, however, crucial given the frequent use of oral estrogens 
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glucocorticoid excess increases the risk of fragility fractures 
in patients with normal BMD or osteopenia at DXA and ver-
tebral fractures, the primary bone involvement in CS, may 
be asymptomatic.

R 1.5.3 There is no preferred screening test to screen 
for CS in patients with bone derangements; the 1 mg-
DST is the most frequently used test (low, ⊕⊕◯◯).
Reasoning
Screening for CS in patients attending the bone center 
appears justified in selected cases. If NNH or other condi-
tions of impaired cortisol rhythm, e.g., poorly controlled 
diabetes, mood disorders, are excluded, then measure-
ment of LNSC is a reasonable choice. If urine collection is 
required to measure calcium excretion, UFC can be added 
to streamline screening. Unsuppressed cortisol after 1-mg 
DST (see “Remarks on 1-mg DST”) may reveal MACS, 
which is far more frequent than overt CS [83].

Screening for Cushing's syndrome in patients with 
mood disorders

R 1.6.1 Mood disorders may be associated with func-
tional activation of the HPA axis: first-line screening 
tests may yield false positive results in patients with 
NNH (Strong, ⊕⊕⊕⊕).
Reasoning
Mood disorders are common features in patients with hyper-
cortisolism; conversely, cortisol levels are high in patients 
with impaired mental health. CS is most frequently asso-
ciated with major depression, generalized anxiety, panic 
and bipolar disorders, and even psychosis [84]. However, 
no study has yet reported on HPA axis derangements across 
the spectrum of mood disorders, therefore the incidence of 
overt CS in this high-risk condition is unknown.

Major depression occurs in up to 80% of patients with CS 
and has been described as one of the first clinical manifesta-
tions in some 25% of patients [85]. A depressive episode 
typically lasts 1–2 days in CS, but intermittent phases are 
common, with frequent and irregular exacerbations, that 
may reflect fluctuations of cortisol secretion [86]. Other 
mood disorders encountered in patients with CS are gener-
alized anxiety (66% of patients), panic disorders (37%), and 
bipolar disorders (30%) [87].

In 11 studies reporting 265 patients with depression (range 
3–50 patients), UFC was used most frequently followed by 
serum cortisol after 1-mg DST and LNSC (respectively in 
11, 9 and 1 study); median prevalence of impaired responses 
was 66% [87]. Of note, false positive results at screening in 
mood disorders are due to NNH, which is caused by several 
mechanisms, from accentuated post-awakening cortisol rise, 
increased evening cortisol pulses, to impaired CRH secre-
tion and cortisol metabolism [87]. Mild UFC elevations, 

mass and strength, i.e., sarcopenia, in particular proximal 
myopathy [78], represents an additional fracture risk factor 
in patients with CS.

Although glucocorticoid excess is clearly associated with 
an increased occurrence of fractures, the converse, i.e., how 
many patients with osteoporosis or fragility fractures pres-
ent hypercortisolism, is not yet known. Indeed, whether 
screening for CS is justified in these individuals has not 
been established [77]. Of note, some patients with endog-
enous CS show osteoporosis and fractures as the only clini-
cal feature [79].

In clinical practice, imaging (DXA scan or X-ray) is nec-
essary to identify skeletal disease, as fragility fractures are 
not always clinically evident in patients with CS, as well as 
in the general population. Bone markers such as osteocal-
cin, notably suppressed in hypercortisolism, may comple-
ment bone evaluation and aid in patient selection [77].

Conditions which should raise the suspicion for CS in 
the bone clinic are reduced BMD compared to age-matched 
controls (i.e., young adults with Z-score <- 2 SD), rapid 
decline in BMD at repeat evaluation, patients with a sub-
optimal densitometric response to bone protective therapy. 
In addition, fragility fractures in young (< 50 years) men 
or pre-menopausal women, eugonadal subjects, or with 
inappropriately normal BMD warrant special attention. 
Obviously, the presence of features such as hypertension, 
visceral obesity, diabetes, sarcopenia, purple striae or moon 
face should lead to evaluation for hypercortisolism [77].

R 1.5.2 We suggest, in patients with unusual fractures 
and signs or symptoms of CS, additional tools, such as 
morphometry and TBS assessment during DXA evalu-
ation, to collect more evidence for bone damage due to 
hypercortisolism (low, ⊕⊕◯◯).
Reasoning
DXA is the mainstay of assessment for patients with bone 
disease or fractures. In patients with suspected CS, the study 
of bone quality with trabecular bone score (TBS, a DXA-
derived parameter) is an additional, useful element, as glu-
cocorticoids are known to affect bone quality rather than 
quantity [80]. TBS has been used in patients with active CS 
[77, 81], but its role as a screening test has not yet been 
established. Morphometric vertebral assessment, indicated 
in patients during chronic glucocorticoid treatment, can 
be carried out during DXA scan and can be also useful to 
identify patients with CS, given that trabecular bone is most 
affected by cortisol excess. In addition, it may lead to detec-
tion of asymptomatic vertebral fractures [77]. Sophisticated 
measures of bone quality, such as HR-pQCT, are not yet 
widely available and, thus, not as useful for CS screening 
[82].

The standard evaluation at the bone clinic is unlikely 
to detect candidates for hypercortisolism screening: 
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Screening for Cushing's syndrome in patients with 
adrenal or pituitary incidentaloma

R 1.7.1 We recommend that patients newly diagnosed 
with AI undergo biochemical evaluation to rule out 
MACS (strong, ⊕⊕⊕⊕).
Reasoning
AI is an adrenal mass (diameter ≥ 1 cm) incidentally detected 
during radiological studies performed for conditions unre-
lated to adrenal diseases. AI have become a frequent finding 
over the past decades, due to the widespread use of cross-
sectional imaging [96]. The prevalence of AI increases with 
age, with peak incidence between the fifth and the seventh 
decade, without gender preference [97]. In individuals over 
70, prevalence approaches 10% [97].

Most AI are benign and nonfunctioning (70–80%). 
Imaging, especially with lipid content at unenhanced CT, 
and clinical history are used to rule out malignancy at first 
detection. Adrenal function should be assessed as hormon-
ally active AI occur in 11 and 25% of cases [97]. Cortisol 
excess is the most frequent hormonal alteration in AI, lead-
ing to increased cardiometabolic risk and higher all-cause 
mortality [98].

The prevalence of MACS, defined as ACTH-indepen-
dent overproduction of glucocorticoids, without a clear 
Cushingoid phenotype, varies according to thresholds used 
at biochemical assessment, most commonly, cortisol after 
1-mg DST. In a recent large study, the 50 nmol/L threshold 
was associated with 33.5% prevalence of MACS among AI 
[97]. The clinical burden of metabolic and cardiovascular 
comorbidities, e.g., severe hypertension, greater incidence 
of T2DM with need for insulin therapy, as well as the risk of 
vertebral fragility fractures is often more severe in patients 
with MACS compared to non-functioning adrenal masses 
[99, 100].

R 1.7.2 We recommend screening for hypercor-
tisolism in AI with the 1-mg DST as initial test, using 
the cortisol cutoff at 50 nmol/L to rule out both CS and 
MACS. In case of unsuppressed cortisol after 1-mg DST, 
CS must be confirmed with increased LNSC or UFC lev-
els (strong, ⊕⊕⊕⊕).
Reasoning
If cortisol after 1-mg DST is adequately suppressed, i.e., 
below 50 nmol/L [5], hypercortisolism can reasonably be 
excluded. However, if the patient’s clinical presentation 
(Fig. 1) suggests CS or if symptoms worsen over the fol-
lowing months, re-evaluation is recommended. In order to 
diagnose CS after a positive 1-mg DST result, at least one of 
the other first-line screening tests (UFC or LNSC) must be 
significantly higher than the upper limit of normality [101].

UFC or LNSC have limited ability to identify MACS: 
mild adrenal overproduction rarely exceeds serum protein 

i.e., less than 3 times of upper limit of the normal range, are 
common and cortisol rhythm is impaired in 50% of these 
patients [88]. Further, dexamethasone metabolism and, 
thus, the accuracy of serum cortisol after 1-mg DST [24], 
may be affected by drugs prescribed for mood disorders: 
carbamazepine and primidone are known CYP3A4 inducers 
and fluoxetine and paroxetine CYP3A4 inhibitors [57, 89]. 
Ethanol too increases CYP3A4 activity and content [90]: if 
both mood disorder and alcoholism occur, the likelihood of 
NNH is increased.

R 1.6.2 The definite distinction between NNH and 
CS may require long-term follow-up. In patients with 
low apparent likelihood of overt hypercortisolism and 
mildly impaired tests, we recommend re-assessment 
after remission or improvement of the primary condi-
tion (moderate, ⊕⊕⊕◯).
Reasoning
In patients with NNH secondary to mood disorders, clini-
cal features are more important than biochemical data. In 
fact, in mild cases without features of overt CS, the recovery 
of HPA axis after treatment of the psychiatric condition is 
probably the best method to confirm NNH. In recent studies, 
no patient with NNH showed clinical progression towards 
overt hypercortisolism during follow-up [91], and normal-
ization of cortisol secretion was observed in 70% of NNH 
patients after appropriate treatment [91, 92]. Conversely, 
lack of improvement of depressive symptoms with antide-
pressant or anxiolytic treatments supports the diagnosis of 
CS.

A repeated CS screening after remission or initial 
improvement of the primary condition is a reasonable 
choice, considering that it may be difficult to achieve com-
plete recovery in case of major depressive, eating or bipolar 
disorders, alcoholism and other conditions of NNH.

R 1.6.3 We recommend referral to a specialized Endo-
crine Centre and the use of second-line tests if the dif-
ferential diagnosis between CS and NNH is still in doubt 
after first-line screening tests (moderate, ⊕⊕⊕◯).
Reasoning
The desmopressin test, the CRH test and the dexametha-
sone-suppressed CRH test are able to differentiate NNH 
from endogenous hypercortisolism, in particular pituitary 
CS [93]. The first may represent an easy and less expensive 
alternative, considering the current shortage of CRH in sev-
eral countries [94, 95].

Since cortisol excess in NNH is usually mild, the diag-
nosis of endogenous CS must be established with certainty 
before any treatment, surgical or medical, is carried out.
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Reasoning
Chronic corticosteroid excess impairs the immune system 
with reduced response to opportunistic infections. The prev-
alence of severe infections ranges from 20% in CD to 50% 
in severe cortisol excess, such as EAS and cortisol-secreting 
adrenal carcinomas. Neoplastic disease per se is an addi-
tional risk factor for opportunistic infections [72]. Overall, 
patients with CS present a 5-fold higher risk for infections 
[105], and infections or sepsis represent the second cause of 
death among these patients [106, 107].

In patients with severe hypercortisolism, i.e., 
UFC > 10-fold the upper limit of the normal range, the 
severity of infections, as well as the rapid onset of the dis-
ease and preponderance of catabolic effects may mask typi-
cal features of CS 73.

 Aspergillus fumigatus, Cryptococcus neoformans, Pneu-
mocystis jirovecii, and Nocardia asteroides are the main 
species of opportunistic pathogens reported in patients 
with CS. Opportunistic infections usually appear treatment-
resistant, superimposed to other infections, widespread or at 
uncommon sites [72].

R 1.8.2 We suggest that hormonal work-up for CS 
be carried out after the acute phase has resolved in 
patients with opportunistic infections, if feasible (very 
low, ⊕◯◯◯).
Reasoning
Cortisol levels will inevitably be increased in critically 
ill patients, as part of the physiological response to stress 
[72], and only a marked increase in cortisol may be sug-
gestive of endogenous hypercortisolism. Additional issues 
arise from assay interference due to exogenous corticoste-
roid treatment [72] thus, falsely elevated UFC levels can 
be secondary to HPA axis activation or to the measurement 
of synthetic glucocorticoids with immunometric assays or 
non-extracted urine [108]. Moreover, some antibiotics and 
antiviral drugs are CYP3A inducers [109], thereby accel-
erating dexamethasone clearance and affecting 1-mg DST 
results. In some cases, tests for hypercortisolism should be 
repeated after recovery from infection.

If CS has been confirmed in severely ill patients with 
infectious diseases, treatment of hypercortisolism should be 
initiated promptly and the differential diagnosis postponed.

R 1.8.3 We suggest that idiopathic thrombosis should 
raise suspicion for cortisol excess and lead to targeted 
clinical evaluation (very low, ⊕◯◯◯).
Reasoning
Hypercoagulability is a well-known phenomenon in CS, the 
most consistent alterations being an increase in clotting fac-
tors, in particular factor VIII and von Willebrand (vWF), 
enhanced thrombin generation, reduced fibrinolysis and 
compensatory elevation of anticoagulants and fibrinolysis 
activators, such as protein C and plasminogen activator [72]. 

binding capacity and leads to elevated UFC levels and cor-
tisol circadian rhythm is often preserved in patients with 
MACS [97].

If overt CS has been excluded on clinical grounds, post-
dexamethasone cortisol values above 50 nmol/L identify 
patients with MACS: a population showing increased all-
cause mortality and cortisol-related comorbidities. While 
the risk of developing overt CS is low [5], an increased risk 
of new-onset adrenal hypercortisolism during follow-up 
has been reported in patients with large unilateral AI (≥ 28 
mm) or bilateral incidentalomas [97]. In patients with non-
functioning AI, worsening of cortisol-related comorbidities, 
e.g., new-onset, requiring additional therapy, justifies re-
assessment with 1-mg DST.

R 1.7.3 We suggest screening for CS with the 1-mg 
DST in patients with pituitary incidentalomas and fea-
tures suggestive for hypercortisolism. (low, ⊕⊕◯◯).
Reasoning
Pituitary incidentalomas (PI) are lesions in the pituitary 
gland incidentally discovered during brain imaging per-
formed for unrelated reasons (e.g., headache, head trauma, 
neurological complaints). They are relatively common 
radiologic findings, with a higher prevalence in older adults 
and slight preponderance in women [97]. The prevalence 
of PI is 15–21/100.000 in the general population. They are 
usually benign lesions, even though they may require care-
ful evaluation and management to determine the growth 
potential and impact on sellar structures. The etiology of PI 
varies with to age: most often adenomas in adults, Rathke’s 
cleft cysts in children.

ACTH-dependent hypercortisolism was found in a sub-
set of PI, emphasizing the need for thorough evaluation and 
monitoring [97]. Two series detected unsuppressed serum 
cortisol after 1-mg DST in patients with PI without clear 
signs of CS. Follow-up evaluations with UFC, LNSC and 
dynamic testing revealed ACTH-secreting pituitary adeno-
mas in ~ 5% [102, 103]. According to the recent Pituitary 
Society guidelines on PI, screening for CD in patients with-
out clinical features or suggestive comorbidities is not rec-
ommended, and should be performed if clinically warranted 
[104].

Screening for Cushing's syndrome in patients with 
unusual infections or thrombotic events

R 1.8.1 We suggest that patients presenting with oppor-
tunistic infections without a known underlying cause for 
immunosuppression be evaluated for signs and symp-
toms of cortisol excess. Both severe systemic infections, 
as well as chronic or recurring mild cutaneous infec-
tions, should be considered suspicious for CS (very low, 
⊕◯◯◯).
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LNSC possibly easier to collect [11], nonetheless the use of 
salivary cortisol should be further investigated in high-risk 
conditions, as pituitary incidentaloma. DST could also be an 
option if LNSC is not feasible; indeed, the access to LNSC 
assays may be constrained by availability and reimburse-
ment. In the context of patients with conditions suspicious 
for hypercortisolism but without overt CS, UFC seems less 
reliable, although it remains the test with the most extensive 
evidence in the diagnostic approach to CS.

One major limitation of salivary cortisol measurement is 
the heterogeneity among assay methodologies and lack of 
reimbursement by the public or private health care system in 
several European countries. Efforts to extend its use should 
be considered by policy makers and health stakeholders.

Overall, we believe that serum cortisol after 1-mg DST 
is a solid screening test, available worldwide and not depen-
dent on sophisticated assays. The role of concomitant 
dexamethasone measurement deserves to be clarified and 
-should it prove decisive for screening- its use made avail-
able and promoted.

The heterogeneity of inclusion criteria regarding high-
risk conditions and the different definition of hypercor-
tisolism (often combining MACS and CS) affects the 
possibility to calculate a pre-test probability of CS. Actu-
ally, clinical evaluation is paramount to identify patients to 
be screened and, indeed, several authors proposed the use of 
clinical scores, based upon clinical features alone [116] or 
in combination with first-line tests [117] but sensitivity and 
specificity differed across countries [118]. Further studies, 
with modern integrated, Bayesian based, multi-parametric 
approaches, i.e., “-omics” 9, using both clinical data, first-
line screening tests, and assessment of novel biomarkers 
may devise new, combined diagnostic tools.

Box: summary of recommendations

Clinical history, current therapy, as well as signs and symp-
toms of hypercortisolism must be assessed carefully before 
any endocrine testing. The working group recommends 
screening for Cushing’s syndrome (CS) in the following 
groups:

1.	 Patients with type 2 diabetes mellitus, overweight or 
obesity with truncal distribution, adrenal or pituitary 
incidentaloma, patients with unusual infections or 
thrombotic events, and women with menstrual irregu-
larities and/or hirsutism, who present additional comor-
bidities or signs/symptoms that suggest CS;

2.	 Young hypertensive patients, patients with resistant or 
difficult-to-treat hypertension, particularly if associated 
with hypokalemia and absent nocturnal dipping, those 

Biochemical testing in patients with CS revealed shortened 
aPTT, rapid clot formation, and prolonged clot lysis time 
[110].

Venous thromboembolism has been reported in 4–10% 
of patients with active CS [111], with even higher rates in 
patients with ectopic or adrenal cancer, given the known 
association between thromboembolism and neoplasia. Arte-
rial events, such as myocardial infarction and stroke, repre-
sent the first cause of death in patients with CS [112].

Unfortunately, no data are available on the prevalence of 
CS among patients with venous or arterial thromboembo-
lism. However, the combination of clinical signs and symp-
toms of hypercortisolism in idiopathic thrombosis should 
prompt screening for CS.

Future directions and recommended 
research

In clinical practice, CS is so rare and patients with conditions 
at risk for CS are so common, that screening in unselected 
patients is neither feasible nor cost-effective [113]. As a 
matter of fact, arterial hypertension or overweight, bone 
fractures, glucose metabolism impairment as well as mood 
disorders are on the whole encountered in more than half 
of adults. Improvements in screening procedures tailored to 
each clinical presentation are needed but may still be a long 
way off. It follows that awareness for CS has to increase 
among physicians who deal with conditions possibly due to 
CS. The challenge for the clinician is thus to identify those 
infrequent patients -among all those with common disor-
ders that overlap features of CS- who present a phenotype 
worthy of being screened for endogenous hypercortisolism 
(Table 2). Screening is not cost-effective, nonetheless CS 
is a complex disorder, with expensive treatments (being it 
surgery or medical therapy [114]) and with long-term com-
plications even after remission [115]: an early diagnosis 
probably would be able to reduce the individual cost, and 
tailored pharmacoeconomic evaluation is warranted. One of 
the purposes of this Position Statement is to increase the 
awareness on CS among specialist physicians as well as 
general practitioners.

Reliable hormone measurements with assay-specific ref-
erence ranges are crucial to identify patients with CS among 
those with conditions suggestive for CS but not due to 
endogenous hypercortisolism. The distinction between mild 
forms of CS and NNH is even more reliant on assay accu-
racy. The choice between mass spectrometry and immuno-
assay calls for a pragmatic balance between high specificity, 
availability and cost.

The Consensus of the Pituitary Society for the diagnosis 
of CS indicated UFC or LNSC as first choices, with multiple 
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High-risk 
condition

Key clinical features 1-mg DST LNSC UFC

Type 2 diabe-
tes mellitus

Patients with concomitant arterial hypertension (requiring at 
least 2 drugs), insulin therapy, diabetic micro- and macrovascu-
lar complications, difficult-to-control patients (strong, ⊕⊕⊕⊕)
A satisfactory metabolic control before testing is suggested, 
because NNH may be found in active decompensated diabetic 
patients

Recommended in 
an outpatient setting 
(strong, ⊕⊕⊕⊕)

Not suggested 
(high number of 
false positives)

Limited evi-
dence, consider 
chronic kidney 
disease

Overweight or 
obesity

Central fat distribution combined with other clinical signs sug-
gestive of hypercortisolism (moderate, ⊕⊕⊕◯)

Recommended (mod-
erate, ⊕⊕⊕◯)

Limited 
evidence

Limited 
evidence

Arterial 
Hypertension

Young patients, resistant or difficult-to-treat hypertension, adre-
nal incidentaloma, subjects with a non-dipper 24-h ambulatory 
blood pressure profile, hypokalemia (moderate, ⊕⊕⊕◯)

Second choice, 
consider dexametha-
sone metabolism and 
hypertensive drugs
First-line test only in 
adrenal incidentaloma

Suggested (low, 
⊕⊕◯◯)

Limited evi-
dence, consider 
chronic kidney 
disease

Children and 
adolescents

Children or adolescents with growth failure, with or without 
weight gain, and facial changes should be screened for CS 
(moderate, ⊕⊕⊕◯)

Recommended either 
1 mg and the two-day 
2 mg DST, dexameth-
asone dose 25 µg/
kg in patients < 40 kg 
(moderate, ⊕⊕⊕◯)

High diagnostic 
accuracy but not 
recommended in 
newborns, and 
specific devices 
are required in 
young children

Recommended, 
cut-off of 70 µg/
m2/day (moder-
ate, ⊕⊕⊕◯)

Hyperan-
drogen-
ism and/or 
menstrual 
irregularities

First-line tests if there are other signs and/or symptoms at the 
clinical examination that could suggest CS. Consider NNH and 
that oral contraceptives or spironolactone may cause false-
positive results (moderate, ⊕⊕⊕◯)

Recommended 
(moderate, ⊕⊕⊕◯). 
Medications can affect 
dexamethasone metab-
olism, and oral con-
traceptives increase 
serum cortisol

Limited 
evidence

Second choice, 
especially if oral 
contraceptives or 
drugs that impair 
dexamethasone 
metabolism 
cannot be 
discontinued

Bone fragility, 
osteoporo-
sis and/or 
fractures

Bone quality is more affected than bone quantity.
Thoracic and lumbar vertebral fractures in patients with normal 
or mild BMD reduction, densitometric diagnosis of osteo-
porosis in case of reduced BMD compared to age-matched 
controls, BMD declines more rapidly than expected, suboptimal 
densitometric response to bone protective therapy, fragility 
fractures < 50 years old men and pre-menopausal females, eugo-
nadal subjects (moderate ⊕⊕⊕◯)

Most reported in 
literature (low, 
⊕⊕◯◯)

Appears the 
best candidate, 
limited evidence 
(low, ⊕⊕◯◯)

Limited 
evidence

Mood 
disorders

Consider that NNH is a functional activation of the HPA axis 
(Strong, ⊕⊕⊕⊕)
Longitudinal follow-up can be used to differentiate NNH from 
CS: short-term re-assessment of the patient after the recovery/
improvement of mood disorder
Lack of improvement with standard treatments can support the 
diagnosis of CS. Consider referral in a Tertiary Endocrine Cen-
ter and the use of second-line tests (moderate, ⊕⊕⊕◯)

Most reported in 
literature, risk of 
false positive results 
due to NNH (Strong, 
⊕⊕⊕⊕)
Medications can 
affect dexamethasone 
metabolism.

Limited evi-
dence, risk of 
false positive 
results due to 
NNH

Most reported 
in literature, risk 
of false positive 
results due to 
NNH (Strong, 
⊕⊕⊕⊕)

Adrenal 
incidentaloma

Cortisol secretion and cortisol-related comorbidities character-
izes MACS and CS: all patients with adrenal incidentaloma 
must be studied for cortisol excess (Strong, ⊕⊕⊕⊕)

Recommended, serum 
cortisol < 50 nmol/L 
can rule out MACS 
and overt CS (Strong, 
⊕⊕⊕⊕)

Limited role to 
define MACS, 
must be consid-
ered to further 
proceed toward 
CS diagnosis in 
case of unsup-
pressed serum 
cortisol after 
1-mg DST

Limited role to 
define MACS, 
must be consid-
ered to further 
proceed toward 
CS diagnosis in 
case of unsup-
pressed serum 
cortisol after 
1-mg DST

Pituitary 
incidentaloma

CS screening should be offered to patients with pituitary 
incidentaloma and additional clinical signs and symptoms of 
cortisol excess (low, ⊕⊕◯◯)

Most reported in 
literature

Limited 
evidence

Limited 
evidence

Table 2  Summary of key clinical features in the high-risk conditions or with challenging diagnosis of hypercortisolism, and suggested first-line 
screening test
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with rapidly worsening hypertension and in those with 
adrenal incidentaloma;

3.	 Children and adolescents with growth failure associated 
with facial changes, irrespective of weight gain;

4.	 Patients with osteoporosis or fractures without readily 
apparent causes, especially in eugonadal subjects.

The 1-mg dexamethasone suppression test is recom-
mended for screening patients with type 2 diabetes melli-
tus, with truncal obesity, or with adrenal incidentaloma. It 
is suggested also for women with hyperandrogenism and/or 
menstrual irregularities. Late-night salivary cortisol is rec-
ommended as screening test in patients with hypertension, 
and can be considered in those with osteoporosis or frac-
tures. In case of functional (or non-neoplastic) activation of 
the hypothalamic-pituitary-adrenal axis, first-line screening 
tests may be impaired. Therefore, we suggest reassessment 
of the patient after recovery/resolution of the primary condi-
tion. All three first-line screening tests may also be used in 
children and adolescents.
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