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CABERGOLINE AND KETOCONAZOLE, 
WHY TOGETHER?

• Complementary actions

• Increase effectiveness

• Using lower doses of each

• Reduce escape phenomen

• Well tolerated ?

• Oral administration

Both are used off-label



KETOCONAZOLE

Avoid association with PPI

Therapeutic dose: 600-1200 mg/day

The most widely used cortisol lowering medication

In 2013 warnings from FDA and EMEA regarding the use of ketoconazole 
as an antifungal agent because of its potential severe hepatotoxicity

No prospective clinical trial available

Cortisol lowering effect by inhibition of cytocrome P450

Extra adrenal effects

Imidazole derivate used as antifungal agent

Most studies involved a small n° of patients
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KETOCONAZOLE: MECHANISM OF ACTION



38 patients (17 with persistent disease)
Mean follow-up: 22.6 months (6-72 months)
Ketoconazole started 200-400 mg/day up to 1200 mg/day

UFC normalization in 51.5% 
of patients (mean dose 529 
mg/day) with significant 
clinical improvement 

Controlled achieved in 3
months

8 partial responders

SAFETY:
• 5 patients dropped-out

• No adrenal insufficiency

Castinetti, EJE 2008



No tumor growth

Appearance of 
pituitary 
adenoma in 5/15



Castinetti, EJE 2008

Escape in 15% of patients Predictors of response: female gender



Castinetti, EJE 2008



CABERGOLINE

• Ergot derivate with potent agonist action on D2R

• Potential positive effects on blood pressure and glucydic metabolism

• D2R expressed in 80% of ACTH pituitary adenomas

• Feasible option during pregnancy

• Longer half-life and higher affinity for D2R than bromocriptine

• Initial response in 75% of cases; effective in 30-40% of patients in the long term

• Approved for treatment of hyperprolactinemia

• Escape in 25% of cases



Pivonello, JCEM 2009

20 patients
Responders: 75% (8/20 full and 7/20 partial)



Godbout, EJE 2010

30 patients
Full response in 34% of cases
Prolonged remission in 30% of
patients after 3 yrs

Mean dose 2.1 mg/week 
(0-5-6 mg/week)
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Vilar, Pituitary 2010

12 patients with persistent CD



Vilar, Pituitary 2010

UFC after 6 months of cabergoline UFC after 6 months of cabergoline+ketoconazole

RESULTS

6 full responders3 full responders

At the end of the study, 9/12 patients (75%) had normal UFC

NO  escape



14 patients with CD

• 6 persistences

• 4 de novo

• 4 recurrences

Barbot, Pituitary 2014

1.3 < UFC < 4 x ULN



Normalization of UFC:
CAB monotherapy: 33%
KET monotherapy: 62%

Barbot, Pituitary 2014

Normalization of UFC in 
10/14 patients (79%)



Trend to reduction of LNSC 
in all patients (p=0.06) but 
restoration of LNSC only in 4

Barbot, Pituitary 2014



Pasireotide alone or with cabergoline and 
ketoconazole in Cushing’s disease
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100 µg tid 250 µg tid

17 patients with CD

(cabergoline was started at 0.5 mg every
other daythis dose was increased to 1.0
mg after 5 days and 1.5 mg every other

day after 10 days)

250 µg tid 250 µg tid
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• 2 persistences

• 12 de novo

• 3 recurrences

Feelders, NEJM 2010



RESULTS

•Pasireotide monotherapy normalization of UFC in 5/17 pazients (29%)

•Pasireotide + Cabergolinenormalization of UFC in 4/17 pazients (24%)

•Pasireotide + Cabergoline + Ketoconazole normalization of UFC in 6/17 pazients (35%)

At day 80, 15/17 patients (88%) had normal UFC

pasireotide

pasireotide + 
cabergoline

pasireotide + 
cabergoline + 
ketoconazole

Feelders, NEJM 2010



RESULTS

Percent change from 
baseline in UFC levels in 
all patients after 
pasireotide monotherapy

Clinical improvements:
↓ body weight
↓ waist
↓ sistolic blood pressure
↓ diastolic blood pressure

Adverse events:
↑ HbA1c
↓ IGF-1

Feelders, NEJM 2011



Van der Pas, JCEM 2014

12/17 patients had 
elevated LNSC at baseline

In 6 /12 patients (1 mono, 
1 duo and 4 triple 
therapy), recovery of 
serum and LNSC was 
observed after 80 days.

5/6 patients did not 
recover the circadian 
rhythm of serum- and 
salivary cortisol, despite 
normalization of UFC



Studies N°
Type 

of patients
Agent and dose

Side 
effects

Overall
success

rate
Follow-up

Predictors
of response

Pivonello et al
2009

6 Persistance (6) CAB to 3.5 mg/week
+ KET 50-200/d

None 100% 12 months N.A.

Vilar et al
2010

12 Persistance (12) CAB 2-3 mg/week
+ KET 200-400/d

Transient dizziness 
and nausea with 
CAB; 
transient liver 
enzymes increase
in 1 patient with KET

75% 12 months Lower UFC

Feelders et al
2010

17 De novo (12)
Persistance (2)
Recurrence (3)

PAS 100-250 µg TID
+ CAB to 3 mg/week
+ KET 600/d

anorexia, nausea, 
dizziness, myalgia, 
arthralgia, 
hyperglycemia, 
decrease IGF-1

88% 80 days Lower UFC 
(for PAS)

Barbot et al
2014

14 De novo (4)
Persistance (6)
Recurrence (4)

CAB to 3 mg/week
+ KET 200-600/d

2 patients had to 
reduce KET for skin 
rash and transient 
increase of 
transaminase
respectively

79% 12 months Previous TSS

OVERVIEW and CONCLUSIONS

KET, ketoconazole; CAB, cabergoline; PAS, pasireotide; UFC, urinary free cortisol; LNSC, late night salivary cortisol



NEW INSIGHT: IMPROVING THE EFFECT OF 
CABERGOLINE

Occhi, Endocrinology 2014

Retinoic acid induces DRD2 expression 
in the pituitary corticotroph-derived 
mouse cell line AtT20. 

9-cisRA and Bromocriptine modulates 
more efficiently than either of the 
drugs alone:
• POMC transcriptional activity
• ACTH secretion
• cell viability



CONCLUSIONS

• Data based on few small studies

• Cabergoline + ketoconazole is effective and safe

• Less effective in restoring the circadian rhythm of cortisol

• Combination therapy works better than each drug alone

• Low cost and orally administred

• More effective in patients with mild hypercortisolism

• Both drugs are given off-label and so their combination

• Positive effects on glucidic and lipid profile

• Selected patients

• Prospective studies warranted
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