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communication). The quantity of cortisol excretion 
and the rate of its excretion are very individual and 
vary between cases; the more florid CS is, the higher 
the UFC. Hence in our practice, we often interpret 
the (THF+5αTHF)/THE ratio along with the UFC 
result. The raised ratio of 5β-THF to 5α-THF (8.3 
in this case) is of more clinical use and is usually 
indicative of CS (Norman Taylor, personal communi-
cation). Moreover, the (THF+5αTHF)/THE ratio has 
also been demonstrated to be clinically important in 
the diagnosis of hypertension caused by congenital 
absence of 11β-HSD2 or inhibition of the enzyme 
after liquorice ingestion.19 With excessive cortisol 
secretion, 11β-HSD2 can be saturated, causing an 
increase in the urine free cortisol to cortisone ratio 
and subsequently in the THF:THE ratio.

The inversion of the THF/THE ratio in our patient 
(Table 1) is likely due to a combination of increased 
expression of 11β-HSD1 in adipose tissue and the 
florid hypercortisolaemia per se. Most of the glu-
cocorticoid metabolites were profoundly decreased 
following treatment with metyrapone. It was surpris-
ing, however, that the inhibition of 11β-hydroxylase 
did not increase upstream metabolites such as the 
androgens and tetrahydro-11-deoxycortisol (Table 
1). The mechanism of this remains unclear.

Our case demonstrates not only that glucocorti-
coid metabolites are markedly increased in Ectopic 
Cushing’s Syndrome but also that mineralocorticoid 
and sex hormone metabolites are significantly in-
creased as well (Table 1). The various metabolites 
were increased to varying degrees in our own patient 
(Table 1). A recent study has examined urinary glu-
cocorticoid metabolites to provide biomarkers for 
the classification of adrenal incidentalomas and has 
provided median values for 48 normal controls and 
26 patients with active (pituitary) Cushing’s disease.20 
With reference to these data, glucocorticoid metabolites 
were massively increased in our patient compared to 
normal control values (ranging from a ratio of 13 to 
216 for α-cortolone and α-cortol, respectively) and 
increased even when compared with patients with 
active Cushing’s disease (ranging from a ratio of 5 
for α-cortolone and cortisone and 101 for α-cortol) 
(Table 2). The degree of increase in the various glu-
cocorticoid metabolites in our patient followed the 
same order whether the values were compared to 

normal controls or to Cushing’s disease and obeyed 
the following incremental sequence: α-cortolone, 
THE, β-cortolone, THF, β-cortol and α-cortol; these 
were lower than the comparative values for cortisol 
(Table 2). It should be emphasised that the analysis 
of urine steroids profile and serum cortisol were 
completed in different laboratories and as a result 
they have different units.

Approximately 200 cases of ACTH-secreting 
thymic carcinoid have been reported in the litera-
ture.6,11-13,21-23 Thymic carcinoids, which are asso-
ciated with CS, occur over a wide age range of 4 
to 64 years and show no gender predilection. The 
most common features of CS are manifestations of 
tumours producing ectopic ACTH, with hypertension, 
oedema, severe hypokalemia and myasthenia being 
more common in ectopic ACTH-producing tumours 
than in Cushing’s disease.23,24 Incomplete process-
ing of ACTH precursors causing higher levels of 
pro-opiomelanocortin (POMC) have been described 
with ectopic ACTH, which has been proposed as a 
way of differentiating it from Cushing’s disease.25 
We have previously shown that cross-reactivity of 
POMC in currently available ‘ACTH’ immunoas-
says varied from a mean of 1.6-4.7% which caused 

Table 2. Mean urinary glucocorticoid metabolite levels in index 
patient and comparison with mean values in normal controls and in 
active Cushing’s disease. All measurements are in μg/24h.
Urinary 
glucocorticoid 
metabolite

Baseline 
value in 

index 
patient

Ratio of baseline 
value in index 
patient over 

median value 
in normal 

population20

Ratio of 
baseline value 

in index patient 
over median 

value in active 
Cushing’s 
disease20

Cortisol 36716 502 101
Cortisone 1909 17 6
THF 219024 100 25
THE 88848 33 10
THF/THE 0.03 0.25 2.47
α-cortol 33272 216 55
β-cortol 34829 143 36
A-cortolone 13775 13 5
B-cortolone 14042 57 15
Total 442415 65 19


