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Table 1. Reported incidence rates of metabolic complications in patients with subclinical Cushing’s syndrome

Author AH DM or IGT Obesity Dyslipidemia Osteoporosis/VF

Reincke et al14 88% 25%* 50% NR NR

Morioka et al123 83% 33%* 67% NR NR

Rossi et al33 91.6% 41.6% 50% 50% NR

Tauchmanova et al34 60.7% 64.3% 32.1% 71.4% NR

Emral et al95 100% 50% 75% NR NR

Terzolo et al71 70.2% 42.5% NR NR NR

Mitchell et al68 89% 33%* NR NR NR

Tsuiki et al67 45% 65% 25% 65% NR

Toniato et al62 73% 31%* 27% 33% 24%

Vassilatou et al17 75% 20%* NR NR NR

Chiodini et al56 NR NR NR NR 70.6%**

Alesina et al107 79.4% 15.9%* 38% NR NR

Morelli et al69 61.5% 24.7% NR NR 35.1%

Miyazato et al115 60% 30.9%* NR 9.1% 0%

Morelli et al89 NR NR NR NR 55.6%**

Akaza et al73 56% 25% 19% 50% NR

Iacobone et al72 77.5% 45% 77.5% 48.4% 28.4%***

Oki et al70 81.5% 48.1% NR NR NR

Palmieri et al41 68.8% 68.8% NR NR 87.5% / 68.8%

Morelli et al28 NR NR NR NR 50.9%**

Zografos et al63 58.6% 41.4% 48.3% NR NR

NR: not reported; AH: Arterial Hypertension; DM: Diabetes Mellitus; IGT: impaired glucose tolerance; VF: Vertebral Fractures.
*only DM, not IGT patients, **only vertebral fractures, ***only osteoporosis/osteopenia.

DM type 2 and insulin sensitivity after adrenalectomy 
has been reported in adrenal incidentaloma patients 
with14,33,62-65 and without subclinical Cushing’s syn-
drome.33,57,64,65 Lastly, transient adrenal insufficiency 
post-adrenalectomy, considered as an indirect proof 
of cortisol hypersecretion, has also been described 
in patients with and without SCS.33,65,66 These data 
demonstrate the difficulty in assessing a cause and 
effect relationship between subclinical cortisol hy-
persecretion and potentially related morbidities. A 
contributing factor to this difficulty is the fact that 
clinical manifestations of cortisol hypersecretion 
are variable, depending on the degree and duration 
of cortisol hypersecretion. In addition, there is an 
interindividual sensitivity to the cortisol excess.30 
Moreover, intermittent subclinical cortisol hyper-
secretion has been observed in some patients with 
adrenal incidentalomas in follow-up studies.17,21,22 

These patients may also present adverse effects of 

subtle cortisol hypersecretion, but because they can 
present normal adrenal function at a single evaluation 
they may be considered as patients harbouring non-
functioning adrenal incidentalomas. It is noteworthy 
that obesity, hypertension, DM type 2, dyslipidemia 
and osteoporosis are not morbidities specific to cor-
tisol excess and are highly prevalent in the general 
population, especially beyond the sixth decade of life 
when adrenal incidentalomas are more frequently 
detected; hence, they cannot be fully attributed to 
hypercortisolism.

The association of SCS due to an adrenal in-
cidentaloma and hypertension has been shown in 
several studies.33,34,41,54,62,67-73 Nitric oxide deficiency 
and reduced levels of plasma reactive nitrogen in-
termediate,74 renal sodium retention,75 potentiation 
of vasoconstrictor sensitivity to catecholamines and 
upregulation of vascular endothelin-176,77 are mecha-
nisms which may play an important role in the onset 


