




Normal ranges vary substantially,

depending on the method used, so it is

essential to interpret test results in the

context of the appropriate normal

range.





ACTH



ACTH-dependent cause: Cushing disease 

or an ectopic source?





The mean age of patients with ectopic ACTH syndrome

(EC) is almost one decade older than in Cushing’s disease

(CD).

In women with ACTH dependent Cushing’s syndrome, CD

is 20-fold more prevalent than ectopic CS, while in men the

ratio is 3:1.





There are no clear features to differentiate

the two ACTH-dependent forms, but …





Almost 100% of patients with ectopic ACTH-dependent CS, present

with hypokalemia, which is found only in about 10% of patients with

CD. This is related to higher levels of cortisol, resulting in a syndrome

of apparent mineralcorticoid excess (hypokalemia, hypertension,

edema and metabolic alkalosis). Indeed hypercortisolism saturates 11-

b-hydroxysteroid dehydrogenase type 2. This enzyme is responsible

for converting cortisol to cortisone and preventing its

mineralocorticoid effect in the kidney.
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The time between the first clinical symptom of hypercortisolism

and diagnosis of ectopic Cushing’s syndrome was shortest in

patients with small cell lung cancer (SCLC) (3–4 months) and

pancreatic islet cell tumours (6–8 months), in contrast with

bronchial carcinoids (6–24 months).

In comparison with other NETs, which present a classic

Cushingoid appearance in nearly all cases, only 2/3 of patients

with SCLC showed the clinical signs (moon face and central

obesity) of overt hypercortisolism. These differences are

probably due to the rapidity of onset and the severity of the

hypercortisolaemia.





Tumours causing EAS are usually

characterized by their unresponsiveness

to CRH, glucocorticoid feedback or

desmopressin responsiveness.





With the classic CRH stimulation test, an

ACTH increase >35% and cortisol >20%

above baseline levels is considered to be a

specific response for CD when ovine CRH

is used, and an increase >105% and >14%

respectively when human CRH is used.

The CRH test had a sensitivity of 94% for

cortisol and ACTH responses.

CRH test to show a higher diagnostic

accuracy than the HDDST.

However, approximately 10–15% of

patients with EAS have been shown to

respond to CRH administration.

Desmopressin stimulation, alone or in

combination with CRH, did not

substantially improve the test’s sensitivity

or specificity.





High dose DST (HDDST)

High doses of glucocorticoids partially suppress ACTH

secretion from most corticotroph pituitary tumors, whereas

ectopic tumors are generally resistant to feedback inhibition.

There are several versions of the HDDST, including the standard

2 days’ oral high dose (2 mg every 6 h for eight doses), the 8-mg

overnight oral, and the intravenous (IV) 4- to 7-mg tests. Plasma

and/or urinary cortisol levels are evaluated before, during,

and/or after dexamethasone administration.





Indeed 22–40% of EAS patients

demonstrate either serum or

urinary 17-OHCS suppression on

HDDST. Patients with bronchial

carcinoids seem to show a

significant degree of cortisol

suppression (approximately 60%)

following the HDDST.



Because of the limitations of each test individually, a

combination of tests, such as HDDST and CRH tests, is of

clinical value, since the lack of response to both tests had a

sensitivity of 100% and a diagnostic accuracy of 98%; hence,

this combination resulted in a 100% correct diagnosis for

Cushing’s disease or 79% for EAS, while a 1% false positive

response was shown in patients with EAS.











The presence of an ACTH-secreting

pituitary macroadenoma could lead to a

paradoxical diagnostic gap.

In these patients, responses to both

CRH stimulus and HDSST test are more

frequently negative.
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Localization of the ectopic ACTH 

secreting tumor







Imaging of the thorax, abdomen and pelvis with

CT will yield the highest detection rate in searching

for an occult ACTH-secreting neoplasm.

Most SCLCs are detected using plain chest X ray,

CT and/or MRI.

Bronchial carcinoids can be relatively small and thus

be missed with conventional imaging; however, early

application of 2–3 mm high-resolution CT chest

scans, particularly with the new generation of

multidetector CT, identifies the vast majority of such

cases.







MRI is useful in resolving equivocal CT findings or

where CT is negative and a high index of suspicion

persists, particularly for tumours within the

abdomen.

In the chest, MRI is of limited value in identifying

bronchial carcinoids but may be of value in imaging

the mediastinum for thymic lesions.

MRI of the chest may also provide some additional

benefit because some bronchial carcinoids have a

central location and may be mistaken on CT

scanning for a blood vessel.
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Conclusion: The sst2,3,5-specific radiotracer 68Ga-DOTANOC detected significantly

more lesions than the sst2-specific radiotracer 68Ga-DOTATATE in our patients with

GEP-NETs.









ACTH-dependent disease: Cushing disease or 

an ectopic source?

For definitive proof one should require

reversal of the clinical picture after resection

of the tumour and/or demonstration of

ACTH immunohistochemical staining in

the tumour tissue or in metastatic deposits,

and/ or complete/partial resolution of the

hypercortisolaemia after tumour removal/

debulking.



Thank you for your attention


