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Goals of Treatment in 

Cushing’s Syndrome

o Normalization of biochemical changes with 

minimal morbidity

o Reversal of clinical features

o Long-term control without recurrence



Adrenal-directed Drugs 



Adrenal-directed Drugs 

oMechanism of action: interference with cytochrome P450 (CYP) 
enzyme activities

oEffective in the majority of cases and in a dose-dependent manner

olimited and no prospective clinical trials („old“ inhibitors)

otemporary/palliative treatment

olong-term use?

opublication bias?

oSince selectivity is not high, extra-adrenal effects are likely to occur

oside effects/drug-drug interactions can limit their use
oNo effect on pituitary tumor

ohowever, upon prolonged use, no compensatory rise or even a 
decrease of ACTH levels may occur (in vitro studies suggested a 
role for Ketoconazole at pituitary level) 



Adrenal-directed Drugs 

oAdrenal steroidogenesis inhibitors currently

oin clinical use

oKetoconazole

oMetyrapone

oMitotane

oEtomidate (not available in Italy)

oAdrenal steroidogenesis inhibitors currently

oin clinical development

oOsilodrostat (LCI699)  Phase III study ongoing

oLevo-Ketoconazole (COR-003)  Phase III study ongoing



Ketoconazole 

Antifungal drug (restricted use in 2013/2014 by EMA/FDA for hepatotoxicity)

Mechanism of Action: inhibition of P450 enzymes in adrenal gland
(SCC, 17OH/17,20 lyase, 11β/18OH), testis, ovary, liver, kidney
Efficacy:  most frequently drug used
Action: rapid, generally dose-dependent, fully reversible
Side Effects

• Gastrointestinal reactions
• Hepatotoxicity
• Pruritus, skin rash (allergic reactions)
• Gynecomastia , impairment of testicular function second

choice in men!
• Adrenal insufficiency

May affect several physiologic functions:

• cholesterol syntesis (decreases cholesterol)
• vitamin D synthesis/metabolism



Sospensione del trattamento per 
intolleranza nel 20.5% dei pz

Lieve ↑ delle transaminasi (<5 x ULN) 
nel 13% dei pz
↑ severo (>5 x ULN) nel 2.5% dei pz. 
Nessun caso di epatite fatale.

Dose mediana 600 mg/die
(max duration 24 months)

o 49.3% UFC normalizzato
o 25.6% UFC ridotto ≥50%
o 25.4% UFC invariato



Outcome of Ketoconazole in CD



Combination Therapy

Higher probability of longterm control of the hypercortisolism at 
lower doses, a lower incidence of side-effects, and possibly a lower 

rate of treatment escapes



CABERGOLINE CAB + KETOCONAZOLE

25% UFC normalization

66.7% UFC normalization





Combination Therapy:
• 79% UFC normalization (no differences 
between the group)
• LNSC not significantly reduced

CAB 0.5-1 mg/week  3 mg/week
KETO 200 mg/die  600 mg/die



Biochemical control in almost 90% of 
patients
PASI monotherapy: 29%
+ CAB: additional 24%
+ CAB + KETO: additional 41% 

PASI 100‒250 mcg tid
CAB 0.5‒1.5 mg qod
KETO 200 mg tid





Median doses:
Mitotane 3 gr/24h (3-5 mg/24h)
Metyrapone 3 gr/24h (3-4.5 mg/24h) 
KETO 800 mg/24h (400-1200 mg/24h)

AEs tolerable 
(GI and CHOLE and ϒ-GT increase)



Ketoconazole 
Indicazione: 

• Trattamento della Sindrome di Cushing endogena in adulti 
e adolescenti di età superiore ai 12 anni                          
(prescrivibile con ricetta non ripetibile limitativa –RNRL– di centri 
ospedalieri o di specialisti endocrinologi e internisti )

Dosaggio:  

• Start dose 400–600 mg/die , frazionato in 2-3 dosi/die,

(necessità di ambiente acido gastrico per assorbimento)

• Max dose 1200 mg/die

Monitoraggio biochimico/clinico:

• Funzione epatica, surrenalica e QTc

• Interruzione trattamento per incremento enzimi epatici 

≥ 3xULN (non iniziare se enzimi epatici >2xULN)



Levo-Ketoconazole (COR-003)

o Phase III study in CS ongoing

o More effective than Ketoconazole in adrenal

cortisol inhibition

o Lower risk of hepatotoxicity

o Positive effect in c-LDL (DM2 patients)





Keto/LevoKeto drug-drug interaction 

*

* Lovastatina, Simvastatina, Atorvastatina (substrato CYP3A4)





KETO 100-800 mg/die
(1 month-12 years)

No significant QTc
prolungation



Ketoconazole in Cushing’s Syndrome

(as monotherapy or combined therapy) 

is able to achieve:  

o Normalization of biochemical changes with minimal 

morbidity

o Reversal of clinical features

o Long-term control without recurrence

Conclusion

?
?


