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…combined therapy ?

“…Combination therapy or polytherapy is the use of more 
than one medication or other therapy. 
Typically, these terms refer to using multiple therapies to 
treat a single disease, and often all the therapies are 
pharmaceutical”
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Cortisol levels reduction 
No effect on pituitary mass

possible escape

increase in ACTH secretion

secondary failure
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2008 Oct;4(10):560-8

mitotane

ketoconazole 250-400 mg x 3 daily

metyrapone 250 mg – 4 g x 3 daily

aminoglutethimide 250 mg x 3 daily

+

+

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

AtT20
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lower side effects 
incidence

Combining drugs
with complementary 

pharmacological 
mechanisms

higher chance of long term 
hypercortisolism control

lower drug doses 
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“monotherapy with 
either cabergoline or 
pasireotide induces 
complete biochemical 
remission in about 
25% of patients”

Prospective open-label trial (80 days)
17 patients with CD
treated in a stepwise manner with

pasireotide mono or
combination therapy with cabergoline and   

low-dose ketoconazole

Pasireotide 100 mg x 3 daily

Pasireotide 250 mg x 3 daily
Day 10

+ Cabergoline 1.5 mg every other day
Day 28

Day 56 + Ketoconazole 200 mg x 3 daily
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“.. (a) rationale for 
combination therapy 
may be to use lower 
drug dosages in order 
to reduce side effects of 
either agent”

Prospective trial (6 months) 12 CD patients [CLU> 2 x ULN] 
treated with cabergoline mono or

combination therapy with ketoconazole

Cabergoline 1 mg/week

1st month

+ Ketoconazole 100 mg /day

Cabergoline 2 mg/week

Cabergoline 3 mg/week
2nd month

3rd month

+ Ketoconazole 200 mg /day

+ Ketoconazole 300 mg /day

+ Ketoconazole 400 mg /day

4th month

5th month

6th month

Vilar et al. 2010 Pituitary 13 123–129
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Changes in 24 h UFC  levels after treatment 
with cabergoline

3 patients 
normalized 
UFC 

Well tolerated

Vilar et al. 2010 Pituitary 13 123–129
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Changes in 24 h UFC  levels after treatment 
with cabergoline and ketoconazole

6 patients 
normalized 
UFC 

Well tolerated

Vilar et al. 2010 Pituitary 13 123–129
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Prospective trial (6 months) 14 CD
patients [persistent/recurrent] 
treated with

Cabergoline 1-3 mg/week

Ketoconazole 200-600  mg /day

cabergoline and then in 
combination with ketoconazole

ketoconazole and then in 
combination with cabergoline

NO  DIFFERENCE

Barbot et al. 
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“combination therapy 
is indicated when 
symptomatology
requires rapid reversal 
of cortisol excess”

Kamenicky´ J Clin Endocrinol Metab, 2011, 96:2796

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

Ketoconazole 400 – 1200 mg/day

Mitotane 3-5 g/day

Metyrapone 3-4.5 g/day
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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
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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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“Conventional antihypertensive therapy (thiazides, ACE 
inhibitors, and calcium antagonists are generally considered 
as first choice) may be only partially effective”

“..additional therapies, such as calcium and vitamin D
supplementation and sex hormone replacement in  men
or women with hypogonadism, may likely be beneficial”

Venous thromboembolic events thromboprophylaxis
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knowledge of combination 
therapy comes largely from 

case reports and 
small open-label studies
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