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cases of endogenous CS are related to excessive ad-
renocorticotrophin (ACTH) production, most com-
monly from a pituitary adenoma, or from a non-pi-
tuitary tumour (ACTH-dependent CS).3,5 Less often 
endogenous CS is secondary to hyperfunctioning 
adrenocortical tumours, bilateral adrenal hyperpla-
sia, and/or dysplasia (ACTH-independent CS).3,4,6,7 
Endogenous CS needs to be distinguished from the 
so-called ‘pseudo-Cushing’s’ states, that are associ-
ated with biochemical evidence of excessive cortisol 
secretion without the clinical manifestations of the 
syndrome.1

During recent years the possibility of CS is being 
suspected at an earlier stage in its natural course 
and states of ‘subclinical CS’ are increasingly being 
recognized, thus calling for the incorporation of new 
diagnostic approaches to established diagnostic algo-
rithms.1,8 Making the diagnosis and establishing the 
exact aetiology of CS is of fundamental importance, 
as sustained cortisol hypersecretion is associated with 
considerable morbidity and mortality, necessitating 
definitive treatment of the underlying cause of the 
hypercortisolism.1 Similarly, states of subclinical CS 
can also be associated with specific metabolic altera-
tions and subsequent morbidity.9

EpIdEmIology and aEtIology of cS

Cushing’s syndrome is a relatively rare disorder 
with an estimated incidence of 5-6 cases per 106 popu-
lation.10 In the majority of series with a large number 
of patients with clinically apparent CS, approximately 
80% of cases are ACTH-dependent (secondary to a 
tumour hypersecreting ACTH), whereas 20% are 
ACTH-independent (Table 1).1,3,5 However, there 
are widely varying estimates regarding the exact in-
cidence of particular causes of CS, as some studies 
have suggested a much higher incidence of adrenal 
adenoma surpassing that of ACTH secreting tu-
mours; this has also been confirmed in more recent 
series when cases of subclinical CS mainly of adrenal 
origin are included, reaching an overall incidence of 
7.5 per 105 population.8

An ACTH-secreting pituitary adenoma is present 
in approximately 80% of cases of ACTH-depen-
dent CS and this entity is referred to as Cushing’s 
disease (CD); ACTH-secreting carcinomas are very 

rare with approximately 20 cases described up to 
date.11,12 The remaining causes of ACTH-dependent 
CS are secondary to non-pituitary tumours secreting 
ACTH, the so-called ectopic ACTH syndrome in 
which ACTH is secreted from a non-pituitary tumour 
(ectopic CS, ECS).1,13 This syndrome was originally 
described in patients with small cell lung carcinomas, 
but it soon became apparent that patients harbour-
ing these, rapidly growing, tumours usually do not 
develop all the classical features of CS and exhibit 
a distinct phenotype.14 During recent years the oc-
cult ectopic ACTH syndrome (oECS), mostly from 
bronchial carcinoids, has been recognized with in-
creasing frequency and currently represents a major 
diagnostic challenge, as its clinical and biochemical 
features closely resemble those of CD.1,3,5 Adrenal 
tumours (usually adenoma and carcinoma) are the 
most common adrenal lesions associated with CS; as 
cortisol is secreted autonomously, it suppresses pitu-
itary ACTH and these lesions give rise to ACTH-in-

table	1.	Etiology of Cushing’s syndrome

ActH-dependent

 Cushing’s disease (CD)

 Ectopic ACTH Cushing’s syndrome (ECS)

  Overt ECS (small cell carcinoma of the lung)

  Occult ECS (bronchial carcinoids, 

   pheochromocytomas, MTC*, pancreatic islet 

   cell tumours)

 Ectopic CRH secretion

 Unknown source of ACTH

ActH-independent

 Adrenal neoplasm (adenoma or carcinoma)

 Nodular adrenal hyperplasia

  Macronodular adrenal hyperplasia

  PPAND*

  Aberrant adrenal receptor expression for

   GIP*

   LH*

   IL-1*

   β-adrenergic receptors

   Vasopressin

Adapted from: Stewart PM136

*MTC: Medullary Thyroid carcinoma; PPAND: Primary pigmented 
adrenal nodular dysplasia;	GIP: gastric inhibitory peptide; LH: 
Luteinizing Hormone; IL-1: Interleukin - 1




