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Feelders et al. Neuroendocrinology 2010;92(suppl 1):111

drug doses reduction
fewer adverse events

additive or synergistic effects 



Steroidogenesis inhibitors

Drug Mechanism Dose Efficacy Adverse
events

Ketoconazole inhibition
of SE

400-1200 mg/day 70% Hepatotoxicity, 
gastrointestinal, 
hypogonadism

Mitotane Adrenolytic
effects

0.5-8 g/day 80% Neurological, 
gastrointestinal

Etomidate inhibition
of SE

0.03–0.3 mg/kg/h Unknown Hypocortisolism

Metyrapone inhibition
of SE

0.5– 6 g/day 75% Hypertension, 
acne, hirsutism

Aminoglutetimide inhibition
of SE

250 -1750 
mg/day

45-50%

LCI699 inhibition
of SE

4 – 100 mg/day 92% Fatigue,  nausea,  
headache 
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Steroidogenesis inhibitors

Ferone et al. Endocrine 2013
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nonpermanent adjuncts
 in preparation to pituitary surgery
 waiting for the full effects of radiotherapy
 in situations where surgery is contraindicated 

in the short term

rarely used as long-term monotherapy
in Cushing’s disease

particularly in combined treatment

Steroidogenesis inhibitors

Bertagna et al. J Clin Endocrinol Metab, 2013:98:1307
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Cortisol levels reduction 
No effect on pituitary mass

possible escape

increase in ACTH secretion

secondary failure

Steroidogenesis inhibitors
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Steroidogenesis inhibitors

combined treatment

“combination therapy is indicated when 
symptomatology requires rapid reversal of 
cortisol excess”

Ketokonazole + Metyrapone
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Metyrapone

normalization of cortisol levels in up to 80 % of patients

Verhelst et al. Clin Endocrinol (Oxf) 1991;35:169

hirsutism/mild acne

↑ adrenal androgens and testosterone

Trainer et al. Endocrinol Metab Clin N Am 1994 23:571

Trainer PJ Indian J Endocrinol Metab 2013;17:245

+ Ketokonazole

17,20 lyase (CYP17) inhibition 
antiandrogenic properties

Cuevas-Ramos et al. J Endocrinol 2014;223:R19

Trainer et al. Endocrinol Metab Clin N Am 1994;23:571

hypertension
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Ketokonazole + Metyrapone

Valassi et al. Clin Endocrinol 2012;77:735

“preoperative administration of KTZ, MTP or both normalize 
UFC in more than a half patients with CS, although 

concomitant clinical improvement was not reached in all”
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Mitotane + one of the rapid-acting 
steroidogenesis inhibitors 

Steroidogenesis inhibitors

combined treatment

in severe cases
early use of combination therapy 

should be considered

early control of hypercortisolaemia
until the effect of mitotane takes place

Daniel et al. Eur J Endocrinol 2015; 172:R263



Kamenick et al.

Ketoconazole 400 – 1200 mg/day

Prospective trial with 11 severe CD patients treated with
mitotane , metyrapone  and ketoconazole

Mitotane 3-5 g/day

Metyrapone 3 - 4.5 g/day

marked clinical improvement and important decrease in UFC
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Kamenicky´ J Clin Endocrinol Metab, 2011, 96:2796

rapid decrease in UFC within 24 - 48 h

effective alternative to rescue 
bilateral adrenalectomy



Mitotane directly reduces both 
secretory activity and viability of 
pituitary ACTH-secreting mouse cells

AtT20
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Steroidogenesis inhibitors

combined treatment

in milder cases
use of combination therapy is 

reasonable only after a few months 
of ineffective treatment 

with each drug in monotherapy

Starkman et al. Psych Res 1986;19:177

Castinetti et al. J Endocrinol 2008;158:91

Daniel et al. Eur J Endocrinol 2015; 172:R263



EFE 2015

Combination of Steroidogenesis inhibitors

Bertagna et al. J Clin Endocrinol Metab, April 2013, 98(4):1307–1318

“Cushingame”
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Predictors of response ?

degree of hypercortisolism at baseline determined 
the amount of drugs needed to control cortisol
excess

patients not reaching biochemical remission had 
the highest UFC excretion at baseline

Feelders et al. N Engl  J Med 2010;362:19

Vilar et al. Pituitary 2010;13:123
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THANKS!

Ettore degli Uberti

Section of Endocrinology and Internal Medicine
Dept. of Medical Sciences

University of Ferrara


