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Abstract Subclinical Cushing’s syndrome is a condition of
hypercortisolism in the absence of signs specific of overt
cortisol excess, and it is associated with an increased risk of
diabetes, hypertension, fragility fractures, cardiovascular
events and mortality. The subclinical Cushing’s syndrome
is not rare, being estimated to be between 0.2–2 % in the
adult population. Despite the huge number of studies that
have been published in the recent years, several issues
remain controversial for the subclinical Cushing’s syn-
drome screening, diagnosis and treatment. The Altogether
to Beat Cushing’s syndrome Group was founded in 2012
for bringing together the leading Italian experts in the
hypercortisolism-related diseases. This document represents
the Altogether to Beat Cushing’s syndrome viewpoint
regarding the following controversial issues on Subclinical

Cushing’s syndrome (SCS): (1) Who has to be screened for
subclinical Cushing’s syndrome? (2) How to screen the
populations at risk? (3) How to diagnose subclinical
Cushing’s syndrome in patients with an adrenal incidenta-
loma? (4) Which consequence of subclinical Cushing’s
syndrome has to be searched for? (5) How to address the
therapy of choice in AI patients with subclinical Cushing’s
syndrome? (6) How to follow-up adrenal incidentaloma
patients with subclinical Cushing’s syndrome surgically or
conservatively treated? Notwithstanding the fact that most
studies that faced these points may have several biases (e.g.,
retrospective design, small sample size, different criteria for
the subclinical Cushing’s syndrome diagnosis), we believe
that the literature evidence is sufficient to affirm that the
subclinical Cushing’s syndrome condition is not harmless
and that the currently available diagnostic tools are reliable
for identifying the majority of individuals with subclinical
Cushing’s syndrome.

Keywords Subclinical hypercortisolism ● Adrenal
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Introduction

Subclinical Cushing’s syndrome (SCS) is a condition of
hypercortisolism in the absence of signs specific of overt
cortisol excess (i.e., striae rubrae, moon facies, buffalo
hump, proximal muscle weakness, skin atrophy and ple-
thora) [1]. In adults, the SCS prevalence is estimated to be
between 0.2–2 % and it is mainly found in patients with
incidentally discovered adrenal masses (adrenal incidenta-
lomas, AI) [2]. Although SCS is associated with an
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increased prevalence of metabolic syndrome, hypertension
and increased risk of fractures, cardiovascular events and
mortality [3–7], its management is debated [8].

The Altogether to Beat Cushing’s Syndrome (ABC)
Group set up a panel of experts in the field of SCS, for
providing a viewpoint on the following questions: (1) Who
has to be screened for SCS? (2) How to screen the
populations at risk? (3) How to diagnose SCS in patients
with an adrenal incidentaloma? (4) Which consequence of
SCS has to be searched for? (5) How to address the therapy
of choice in AI patients with SCS? (6) How to follow-up AI
patients with SCS surgically or conservatively treated?
(Table 1).

Question 1: Who has to be screened for SCS?

In AI patients, the SCS prevalence ranges between 5 and
30 %, depending on the screening procedure [1, 2].
Although the fact that patients with more comorbidity are
probably more likely to undergo imaging procedures
represents an important bias of all studies, currently all AI
patients should be screened for SCS [9]. At variance, in
patients with pituitary incidentaloma the SCS screening
should be performed only in the presence of features of
hypercortisolism, although a 4.4 % rate of pituitary SCS has
been described in these patients [10].

Although the studies are heterogeneous, the SCS pre-
valence in diabetics, hypertensive, obese and osteoporotic
patients may reach 10.8 % [1], if these patients are screened
with sensitive tests for SCS. An indiscriminate screening of
SCS among the populations at risk is currently not accep-
table. However, since the SCS prevalence is higher in
young diabetic and hypertensive patients, and with pro-
gressively worsening metabolic features not controlled with
conventional therapy [11, 12], the SCS screening could be
considered in these subjects. Moreover, the SCS screening
is mandatory in patients with low-bone mineral density
(BMD) for age and/or if BMD declines overly rapidly
and/or fails to respond to therapy and/or in the presence of
fragility fractures in eugonadal subjects [8, 13]. In simple
overweight patients the SCS prevalence is <1% and the
SCS screening is useless [9].

Question 2: How to screen the populations at risk?

The guidelines on SCS are discordant regarding this point
[9, 14–18]. A sensitive screening test in the absence of a
high pre-test probability of disease leads to a huge number
of false positives, while a very specific test leads to
an unacceptable loss of SCS diagnoses [1]. However,
if the populations to be screened are correctly selected,

thus increasing the SCS pre-test probability, we can
use a sensitive test. The screening in the osteoporotic,
diabetic and hypertensive patients fulfilling the criteria
cited in the question 1 should be performed by assessing
cortisol after 1 mg overnight dexamethasone suppression
test (1 mg DST) using a cut-off of 1.8 µg/dL. In the
presence of drugs interfering with dexamethasone
metabolism and/or cortisol determination, other tests
should be used [9]. In patients with 1mg DST > 1.8 µg/dL
and with psychological problems and/or alcoholism
and/or diabetes, a 2-day low-dose dexamethasone
(2 mg/day) suppression test (LDDST, cut-off 1.8 µg/dL)
should be used [9].

Question 3: How to diagnose SCS in patients
with AI?

Unfortunately, SCS being asymptomatic, specific gold
standard parameters to assess the diagnostic accuracy of any
test are lacking [19, 20]. However, in AI patients the dex-
amethasone suppression tests seem the most reliable ones
[1, 2, 8], but the cut-off (1.8 or 3 or 5 µg/dL) and the
dexamethasone dosage or administration modality (1 or 3 or
8 mg overnight or LDDST) are debated. Since using 1 mg
DST with high cut-off (5 µg/dL) increases specificity but
decreases sensitivity and vice versa with lower cut-off
(1.8 µg/dL), one uses intermediate cut-offs (2.5–3.0 µg/dL)
[1]. However, in AI patients the risk of cardiovascular
events and mortality increases for 1 mg DST > 1.8 µg/dL
[5–7]. Therefore, we should consider this test and cut-off as
the gold standard for diagnosing SCS in AI patients. Since
the cortisol secretion in AI is fluctuant and several factors
influence the 1 mg DST, this test should be repeated at least
twice. In patients with alcoholism, psychiatric disease and
diabetes the LDDST should be used to confirm the SCS
diagnosis [1, 2, 8].

The high-dose (i.e., 3 or 8 mg overnight) dexamethasone
suppression tests did not show advantages for the SCS
diagnosis [1], while the 24-h urinary-free cortisol (UFC),
late-night salivary cortisol, dehydroepiandrosterone-
sulphate and adrenocorticotroph hormone (ACTH) levels
have low sensitivity and cannot be used as first-line
screening tests [1, 8, 9]. The late-night serum cortisol
determination requires the hospital admission, and may be
used as a confirmative test in patients with severe diseases
possibly associated with hypercortisolism [21].

Overall, in AI patients SCS is ascertained or excluded in
the presence of 1 mg DST ≥ 5 or <1.8 µg/dL, respectively.
Patients with 1 mg DST between 1.8 and 5 µg/dL have a
possible SCS. In these patients, the combination of ≥2
altered parameters among 1 mg DST ≥ 3 µg/dL, ACTH
levels < 10 pg/mL and increased UFC levels helps to
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predict the improvement or worsening of the SCS compli-
cations in surgically treated or conservatively managed AI
patients, respectively [20, 22, 23]. Therefore, in AI patients
with 1 mg DST between 1.8 and 5 µg/dL, SCS could be

considered likely or unlikely in the presence or absence of
at least two altered parameters among 1 mg DST ≥ 3 µg/dL,
ACTH levels < 10 pg/mL and increased UFC levels,
respectively.

Table 1 Summary of the viewpoints on the six questions that frequently arise in the clinical practice when leading with subclinical Cushing’s
syndrome

Questions Viewpoint

1 Who has to be screened for SCS All AI patients

Patients with pituitary incidentalomas in the presence of other features suggesting
hypercortisolism (i.e., fragility fractures, diabetes and hypertension)

Diabetic and hypertensive patients younger than 50 years with scarce metabolic and blood
pressure control

Patients with low-bone mineral density as compared to age- and weight-matched controls,
and/or if bone mineral density declines overly rapidly and/or it fails to respond to therapy
and/or in the presence of fragility fractures in eugonadal subjects

2 How to screen the populations at risk In osteoporotic, hypertensive and diabetic patients (fulfilling the criteria defined in question 1)
determine cortisol levels after 1 mg DST using a cut-off of 1.8 µg/dL

In diabetic patients with 1mg DST > 1.8 µg/dL perform a LDDST with a cut-off of 1.8 µg/dL

3 How to diagnose SCS in patients with AI Determine cortisol levels after 1 mg DST

Ascertained SCS: cortisol levels after 1 mg DST ≥ 5.0 µcg/dL

Excluded SCS: cortisol levels after 1 mg DST < 1.8 µcg/dL

Possible SCS: cortisol levels after 1 mg DST between 1.8 and 5 µcg/dL

SCS is likely in the presence of ≥2 out of: cortisol levels after 1 mg DST ≥ 3 µg/dL,
ACTH levels < 10 pg/mL and increased UFC levels

SCS is unlikely in the presence of <2 out of: cortisol levels after 1 mg DST ≥ 3 µg/dL,
ACTH levels < 10 pg/mL and increased UFC levels

4 Which consequence of SCS has to be searched
for

In patients with possible or ascertained SCS assess the presence of :

Diabetes/dyslipidemia

Hypertension

Osteoporotic vertebral fractures, performing a bone mineral density determination by dual
X-ray absorptiometry and a spinal X-ray

5 How to address the therapy of choice in AI
patients with SCS

Ascertained SCS (as defined in question 3): surgical treatment

Excluded SCS (as defined in question 3): conservative management

Likely SCS (as defined in question 3): surgery if ≥2 possible complicationsa, conservative
management if <2 possible complications

Unlikely SCS (as defined in question 3): conservative management

6 How to follow-up AI patients conservatively or
surgically treated

Patients conservatively treated with possible SCS and/or with adrenal lesions ≥2.5 cm:

Repeat annually cortisol after 1 mg DST for ≥5 years; if changes in cortisol levels after
1 mg DST are observed (re)evaluate UFC and ACTH levels

Assess annually body weight, blood pressure, cholesterol and glucose levels

Assess bone mineral density and the presence of asymptomatic vertebral fractures every
2 years

Manage hypertension, diabetes mellitus and dyslipidemia following specific guidelines
and bone consequences as in glucocorticoid-induced osteoporosis

Patients surgically treated:

Give a peri- and post-operative steroid replacement therapy

Clinical revaluation of patients should be performed at 6, 12 and 24 months after surgery

Verify the changes of the SCS possible complications

AI adrenal incidentaloma, 1 mg DST 1 mg overnight dexamethasone suppression test, LDDST 2-day low-dose (dexamethasone 2 mg/day)
dexamethasone suppression test, ACTH adrenocorticoptroph hormone, UFC 24-h urinary-free cortisol, SCS,subclinical Cushing’s syndrome
a Out of obesity, arterial hypertension, diabetes mellitus and dyslipidemia
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Question 4: Which consequence of SCS has to be
searched for?

In SCS, the increased risk of complications [1–8, 15–21, 24]
despite a low degree of cortisol hypersecretion is explained
by the long duration of the hypercortisolism [24]. The
fractures risk is similar to that of Cushing’s syndrome,
it is independent of BMD and predicted by 1 mg DST >
2.0 μg/dL [4, 25]. Therefore, in SCS patients we suggest to
search for diabetes, hypertension and vertebral fractures, for
the latter performing a dual X-ray absorptiometry and an
X-ray of the spine. Importantly, in patients with possible
SCS, the presence of these complications may help to
address the therapy of choice [22].

Question 5: How to address the therapy of choice in
AI patients with SCS?

Surgery is the only cure of SCS, since the medical therapy
of hypercortisolism has important side-effects [9]. All stu-
dies on the effect of adrenalectomy in SCS have limitations
(i.e., retrospective not randomised design and small sample
size). However, in AI patients with SCS surgically treated
hypertension, diabetes, obesity and risk of fractures improve
in more than half of cases, while they worsen or remain
unchanged in SCS patients conservatively managed [1, 3, 8,
26, 27]. Therefore, we suggest the surgery or the con-
servative management in patients with ascertained SCS or
without SCS (as defined in question 3), respectively. In AI
patients with likely SCS (as defined in question 3) and ≥2
complications surgery is generally effective and it should be
the first choice, while in AI patients with likely SCS but
with <2 complications and in those with unlikely SCS a
conservative management could be chosen [22]. Finally,
young patients with worsening metabolic features and
deteriorating hypercortisolism should be considered for
surgery.

Question 6: How to follow-up AI patients
conservatively or surgically treated?

In ~14 % of patients with AI ≥ 2.4 cm without SCS at the
first evaluation, the SCS may appear after 5 years of follow-
up [5, 28]. Therefore, in AI patients conservatively treated
with possible SCS and/or with AI ≥ 2.5 cm, the hormonal
screening should be repeated annually for at least 5 years,
by performing the 1 mg DST. In patients with 1 mg DST >
1.8 μg/dL, we suggest (re)evaluating UFC and ACTH
levels. In these patients, we suggest to assess annually
body weight, blood pressure, cholesterol and glucose
levels, and to evaluate BMD and the presence of vertebral

fractures every 2 years, following the guidelines for
hypertension, diabetes, dyslipidaemia and glucocorticoid-
induced osteoporosis.

After the adrenalectomy, the hypoadrenalism occurs in
about half of the patients with possible or ascertained SCS
before surgery [29], but it is not pre-operatively predictable [30].
Therefore, we give a peri- and post-operative steroid
replacement therapy to surgically treated AI patients with
ascertained or possible SCS. We suggest revaluating these
patients at 6, 12 and 24 months after surgery, for verifying
the improvement of the SCS complications.

Conclusions

In SCS patients, the subtle hypercortisolism is not harmless.
Since most data come from retrospective and cross-
sectional studies, it is essential that prospective rando-
mised trials are set up. Hopefully, the amelioration of the
hormonal assays and the development of safe medical
treatments for controlling the cortisol secretion will improve
our capability in the SCS diagnosis and therapy.
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