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Inhibitors of ACTH Secretion 
  Serotonin Antagonists: Cyproheptadine, Ritanserine                    
  Dopamino-agonists: Bromocriptine, Cabergoline 
  GABA-agonists: Valproic Acid 
  Somatostatin Analogs: Octreotide, Lanreotide, 

 SOM230 
  PPAR-γ Agonists: Rosiglitazone, Pioglitazone 
  Retinoic Acid 

GR Antagonist 
Mifepristone (RU-486) 

SO MANY DRUGS…. 
Pituitary 
Adenoma 

Adrenal 
Cushing Steroidogenesis 

Inhibitors  
 Ketoconazole  
 Mitotane 
 Metyrapone  
 Aminoglutethimide 
 PPAR-γ Agonists	


Ectopic ACTH 
Secretion 



Inhibitors of ACTH Secretion 
  Serotonin Antagonists: Cyproheptadine, Ritanserine                    
  Dopamino-agonists: Bromocriptine, Cabergoline 
  GABA-agonists: Valproic Acid 
  Somatostatin Analogs: Octreotide, Lanreotide, 

 SOM230 
  PPAR-γ Agonists: Rosiglitazone, Pioglitazone 
  Retinoic Acid 

GR Antagonist 
Mifepristone (RU-486) 

….BUT WHAT CAN WE USE? 
Pituitary 
Adenoma 

Adrenal 
Cushing Steroidogenesis 

Inhibitors  
 Ketoconazole  
 Mitotane 
 Metyrapone  
 Aminoglutethimide 
 PPAR-γ Agonists	


Ectopic ACTH 
Secretion 

SOM 230 
Cabergolina 



Roma, 
9-11 novembre 2012 

HIERARCHY OF EVIDENCE 
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 1° RCT nella M. di Cushing  



Somatosta'n	  Octreo'de	  
Lanreo'de	   Pasireo'de	  (SOM	  230)	  

SSTR4	  SSTR2	  

Ala Gly Cys Lys Asn Phe Phe Trp 

Lys 
Thr Phe Thr Ser Cys 

S 

SSTR5	  SSTR3	  SSTR1	  

D-Phe Cys Phe D-Trp 
Lys 

Thr Thr Cys 
S 

D-bNal Cys Tyr D- Trp 

Lys Val Thr Cys 
S 

Pro Phe D-Trp 

Lys Tyr Phe 

glycin 

benzyl 

aminoethil 
uretan 

SOM230	  >30	   SOM230	  >11	   SOM230	  >158	  OCT	  >7	  

Courtesy of Dr Arnaldi 



Day-15 UFC responders	


Day-15 UFC non-responders	

-100	


-80	

-60	

-40	

-20	


0	

20	

40	

60	

80	


100	

120	


C
ha

ng
e 

fr
om

 b
as

el
in

e 
in

 U
FC

 le
ve

l (
%

)  
 	


ABer	  15	  days	  of	  treatment	  with	  pasireo'de	  600	  mcg	  bid	  sc	  (n=29)	  
–  17%	  of	  pa'ents	  with	  Cushing’s	  disease	  normalized	  UFC	  levels	  
–  76%	  of	  pa'ents	  exhibited	  reduced	  UFC	  levels	  
–  The	  mean	  UFC	  level	  decreased	  from	  baseline	  by	  44.5%	  (p	  =	  0.021)	  

Boscaro	  et	  al.	  JCEM,	  2009	  

Courtesy of Dr Arnaldi 
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DESIGN OF THE STUDY 
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 Pasireotide nella M. di Cushing  
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 Primary Endpoint Analysis 

Median percent UFC change from baseline was -47.9% for both groups 
900 µg bid met the statistical criterion for efficacy:  

the lower bound of the 95% CI for a dose group had to be >15% 
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 Early prediction of response 

Controlled: UFC ≤ULN;  
Partially Controlled: UFC >ULN, but ≥ 50% reduction from baseline 

Uncontrolled: UFC >ULN and <50% reduction from baseline 
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 Safety analysis 

73% of patients had hyperglycemia and 6% discontinued 
treatment because of it.  
A new antidiabetic drug was initiated in 74/162 (46%) patients. 
HbA1c increased from 5.8% to 7.4% in the 900 µg group. 
At study end, 51 (48%) of the 107 patients without diabetes at 
baseline had a HbA1c ≥ 6.5%. 
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 Open-label prospective study  



MIFEPRISTONE 

RU486 binds to the human GR with an affinity 3 to 4 
times higher than of dexamethasone and about 18 
times higher that of cortisol 
RU486 blocks the GR in a competitive manner and the 
effects can be reversed by glucocorticoid administration 
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 Open-label prospective study  

(n=43) (n=4) (n=3) 

CS with T2DM, IGT or HTN. 
CS diagnosed by increased UFC (2 times) and increased NSC 
and/or altered DST, with at least 2 of the followings: Cushingoid 
appearance (moon facies, dorsocervical fat pad, and plethora), 
increased BW or central obesity, proximal muscle weakness, low 
bone mineral density, psychiatric symptoms, and skin changes 
(hirsutism, violaceous striae, or acne). 
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 Open-label prospective study  

(n=24) (n=3) (n=2) 

Treatment began at 300 mg/d; doses could be progressively 
increased to 1200 mg/d. 
72% of patients with CD had a 2-fold increase in ACTH/cortisol. 
MRI were stable in all cases but one. 
AEs occurred in 88% of patients; 7 interrupted treatment for AE. 
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Prospective cohort study  

(n=24) (n=3) (n=2) 



Effects of 
ketoconazole on 
steroidogenesis 

 
 
 
 
 
 



Effects of 
metyrapone on 
steroidogenesis 

 
 
 
 
 
 



Effects of 
mitotane 

 on 
steroidogenesis 

 
 
 
 
 
 



Roma, 
9-11 novembre 2012 

Prospective cohort study  

(n=24) (n=3) (n=2) 

Combination therapy (median doses): metyrapone 3.0 g/d 
(range 3.0–4.5), ketoconazole 800 mg/d (range 400-1200), and 
mitotane 3.0 g/d (range 3.0 –5.0). Oral hydrocortisone was also 
given to prevent iatrogenic adrenal insufficiency. 
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Prospective cohort study  
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Prospective cohort study  

(n=24) (n=3) (n=2) 

BW fell significantly from 66 to 63 kg. 
SBP fell from 170 to 120 mmHg; DBP fell from 100 to 70 mmHg. 
FPG fell from 9.2 to 4.7 mmol/l. HbA1c fell from 6.9% to 5.8%. 
Transient GI AEs in 7 patients, dizziness in 1, acute AI in 4. 
Initial hypokalemia that improved with treatment. 
Median mitotane concentration was 10.1 mg/l. 
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Retrospective cohort study  

(n=24) (n=3) (n=2) 

Baudry et al., EJE 2012 
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Retrospective cohort study  

(n=24) (n=3) (n=2) 

Remission was achieved in 48 (72%) of the 67 after a median 
time of 6.7 months. 
Mean plasma mitotane at the time of remission was 10.5 mg/l 
with a mean daily dose of 2.6 g. 
Intolerance leading to treatment discontinuation occurred in 19 
patients (29%). 
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Retrospective cohort study  
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Retrospective cohort study  

(n=24) (n=3) (n=2) 

Controlled: Patients achieving either biochemical (normal UFC) 
or clinical control 
Partially controlled: Patients achieving biochemical (normal 
UFC) control without clinical control 
Not controlled: neither biochemical nor clinical control 

Valassi et al., EJE 2012 
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Retrospective cohort study  

(n=24) (n=3) (n=2) 

Preoperative administration of KTZ, MTP or both 
normalized UFC levels in 52% of 62 patients 

after a median of 4 months, of whom 20 (63%) 
also improved clinical features. 
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Pasireotide alone, or with cabergoline 
and ketoconazole in Cushing’s disease 

(n=24) (n=3) (n=2) 



  Pasireotide is the first drug ever 
evaluated in a RCT   

  Pasireotide is effective (normalization of 
UFC in  about 25%) 

  Disease control is usually attained within 
3 months 

  Pasireotide is associated with significant 
toxicity (hyperglycemia) 

  Pasireotide has an unpleasant way of 
administration 

PASIREOTIDE  
-Conclusions- 



  These drugs are most known and used 
even if not approved in Italy for CS  

  These drugs are effective (normalization 
of UFC in  about 60%) 

  Disease control is usually attained rapidly 
(within days with MTP) 

  These drugs are associated with 
significant toxicity (liver, HTN) 

  These drugs are given orally 
  These drugs are not easily available 

KETOCONAZOLE & METYRAPONE 
-Conclusions- 



  Mitotane is approved only for some types 
of CS   

  Mitotane is effective (normalization of 
UFC in  about 70%) 

  Disease control is slow but long-lasting 
  Mitotane is associated with significant 

toxicity (GI, liver, CNS) 
  Mitotane is given orally 
  Mitotane is commercially available 
 

MITOTANE 
-Conclusions- 



GRAZIE PER L’ATTENZIONE ! 
 


