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SMS and Octreotide in Cushing’ s Disease

Reference Pts n° Drug Effect on ACTH

Benker, 1976 1 SMS -50%

Julesz, 1980 1 SMS Decreased

Lamberts, 1989 3 Oct No effect

Ambrosi, 1990 2 and 5 SMS and 

Oct

No effect

Stalla, 1994 5 Oct No effect

Van der Hoek et al. 2005 modified



La novità



2001



SOM230

SRIF-14

N
H

N
H

N
H

N
H

N
H

N
H

N
H

N
H

NH

O

O

OO

O

OH

O

O

OH

O

NH
2

N
H

N
H

N
H

NH
2

O

NH
2

O

O

O

O

NH
2

S

N
H

N
H

S

O
OH

OH

O

O

NH

O

O

N
H

O

N

O

N
H

N
H

N
H

N
H

NH

O

O

O

NH
2

O

NH
2

Transposition of functional groups

N
H

N
H

N
H

N
H

N
H

N
H

N
H

N
H

NH

O

O

OO

O
OH

O

O

OH

O

NH
2

N
H

N
H

N
H

NH
2

O

NH
2

O

O

O

O

NH
2

S

N
H

N
H

S

O OH

OH

O

N
H

O

N
H

O

N

O

O

N
H

N
H

N
H

N
H

NH

O

O

O O

NH
2

O

NH
2

NH
2

N
H

N
H

NH

OO

N
H

N
H

O

O

N
H

S

N
H

O

OH

O
S

NH
2

N
H

O
OH

OH

SMS 201-995

SOM230

SRIF-14
OCTREOTIDE
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Comparative in vitro binding profile of SOM230

Binding profile of somatostatin analogues to human sst1–5

(IC50 values, nM)



Concentration-response curves of SRIF-14, SOM230 and octreotide for

inhibition of forskolin-stimulated cAMP accumulation in CHO-K1 cells

expressing human recombinant sst1–5

SOM230 and octreotide functional activity at

human sst receptors

sst1

sst2

sst3

sst5

sst4

Schmid, Neuroendocrinology, 2004:80; 47-50



La base molecolare

nei tumori corticotropi



Expression of ssts in AtT-20 cells:

high sst5 and sst2

TaqMan quantitative real-time RT-PCR (mouse pituitary cell line secreting ACTH)
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Effect of SOM230 and SMS 201-995 on 

ACTH-secreting AtT20 cells

Binding affinities at 

different

radioligand-labelled 

sites in AtT-20 cell 

membranes

Ligand n
[125I]LTT-SRIF-28 

pKd (-logM)  SEM 
IC50 values

SOM230 8 9.74  0.08 0.18 x 10-9

octreotide 3 8.92  0.03 1.2 x 10-9
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Tumor-directed Drugs

New Somatostatin analogs

Pasireotide (SOM 230)

Somatostatin receptors (SSTR) 
mRNA expression in human
corticotroph adenomas

Data from Batista et al. 
J Clin Endocrinol Metab 2006;91:4482-4488

Hofland et al. 
Eur. J Endocrinol. 2005; 152: 645-654
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Inhibitory effect of SOM230 and octreotide on

basal ACTH release

sst mRNA

sst5-like response!
OCT : IC50 20 nM

SOM230: IC50 0.2 nM
}

Hofland et al, 2005



Hofland et al, 2005

Cultured human Corticotroph adenoma n°8

Mouse AtT20 Corticotroph tumor cells



Effect of glucocorticoids on POMC and sst
mRNA expression levels in AtT20 cells (24 h)
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Malattia di Cushing:

il primo trial clinico

B2208



• Microadenoma ipofisario ACTH-secernente

• Recidiva dopo un anno dalla chirurgia (2001)

• Ipercortisolismo severo

• Cortisolo h8  27,5 mcg/dl ed h23 24,5 mcg/dl

• CLU-HPLC 350 mcg/dl (vn <50 mcg/24h)

• ACTH 125 pg/ml

• Dex 1mg: cortisolo 23,5 mcg/dl

• Dex 8mg: cortisolo 5,3 mcg/dl

• CRH test: ACTH + 700% ; cortisolo + 50%

• Ipertensione ed osteoporosi 

Maggio 2004 - Primo paziente al mondo arruolato: 

Ernesta 25 anni



Primary efficacy data

Patient Status

Mean UFC 

baseline (nmol/24 

hours)*

Mean UFC 

endpoint (nmol/24 

hours)*

Change 

(%)

1 Recurrent 2546.5 207  91.9

2 De novo 5949.5 1138.5  80.9

3 Recurrent 978.5 575.5  41.2

4 De novo 495 291  41.2

5 Recurrent 1601 1133  29.2

6 De novo 582.5 483  17.1

*Normal range: 55–276 nmol/24 hours



Day-15 UFC responders

Day-15 UFC non-responders
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After 15 days of treatment with pasireotide 600 mcg bid sc (n=29)
– 17% of patients with Cushing’s disease normalized UFC levels

– 76% of patients exhibited reduced UFC levels

– The mean UFC level decreased from baseline by 44.5% (p = 0.021)

Boscaro et al. JCEM 94(1): 115–122, 2009
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sc in patients with Cushing’s disease

C
 m

in
 n

g
/m

l

Data from Boscaro et al. ICE Kyoto, 2010Boscaro et al. JCEM  2009



Malattia di Cushing:

Il trial registrativo

B2305



Background 2

600 µg bid

(n=82)

900 µg bid

(n=80)

Overall

(n=162)

6 months

Response,* n (%)

[95% CI] 

12 (14.6) 

[7.0, 22.3]

21 (26.3) 

[16.6, 35.9]

33 (20.4) 

[14.2, 26.6]

Fully controlled, n (%) 13 (15.9) 23 (28.8) 36 (22.2)

Partially controlled, n (%) 15 (18.3) 10 (12.5) 25 (15.4)

Uncontrolled, n (%) 54 (65.9) 47 (58.8) 101 (62.3)

Fully and partialy controlled, n (%) 28 (34.2) 33 (41.3) 61 (37.6)

Hyperglycaemia represents a frequent adverse event, being documented in 78% of 
patients, followed by gastrointestinal disturbances



Month 6 Month 12 



Webb S et al., EJE 2014 



Schopohl J et al., Pituitary 2014 

Reduction in mean UFC  and improvements in clinical signs of 
Cushing’s disease were manteined over 24 month 

of pasireotide treatment



Poster ECE – Dublin ECE 2015



Malattia di Cushing:

La pratica clinica



Pasireotide in Clinical Practice 

Trementino et al., Endocrine 2014 

~68% UFC normalization
(median FU 6 months)



An Italian Experience

Ancona: Giorgio Arnaldi

Messina: Salvo Cannavò
Palermo: Carla Giordano

Napoli: Rosario Pivonello

Padova: Carla Scaroni

Annamaria Colao

Marco Boscaro

2014-2015



Con quale dose iniziare ?
300/600/900 mcg bid

Pasireotide

nella terapia della malattia di Cushing

Dopo quanto tempo
e come valutare l’efficacia ?

Pasireotide e metabolismo glucidico

Effetti sulla massa tumorale ?



Trattamento pre-operatorio ?

Pasireotide

nella terapia della malattia di Cushing

Terapia primaria ?

Terapia combinata ?

Elementi predittivi di risposta ?



Pasireotide & Malattia di Cushing:

Casi clinici e

studi spontanei



Shimon I, L. Rot, E. Inbar

Pituitary-directed medical therapy with pasireotide for a corticotroph

macroadenoma: pituitary volume reduction and literature review.

Pituitary 15, 608–613 (2012)

2015

Effetti sulla massa tumorale ?



Trattamento pre-operatorio ?



Biochemical control in almost 90% of patients
Pasireotide monotherapy: 29%
+ cabergoline: additional 24%
+ cabergoline + ketoconazole: additional 41% 

Pasireotide 250 mcg tid
Cabergoline 1.5 mg qod
Ketoconazole 200 mg tid

Feelders et al., N Engl J Med 2010 

Terapia combinata ?



Trementino et al Pituitary 2014

Control of disease may outweigh 
any negative effects on glucose 

metabolism

Pasireotide e metabolismo glucidico



Trementino at al., Pituitary 2014

After 15 days of treatment,
pasireotide reduced both UFC and salivary

cortisol to a similar degree. 

v.n.

Morning SC

LNSC

The patient who normalized LNSC with
restoration of circadian cortisol rhythm at 
day 15 also showed normalization of UFC 

Come e quando valutare l’efficacia ?



Trementino et al. Endocrine 2014 online December

Follow-up : 
Median 6 months

Pasireotide normalized
24-h UFC at last
follow-up in about 68 % 
of patients. 

Elementi predittivi di risposta ?



PASIREOTIDE: 51 studi ongoing

data from Clinicaltrials.govDicembre 2012



PASIREOTIDE: 66 studi ongoing

data from Clinicaltrials.govOggi 5 Maggio 2015



data from Clinicaltrials.gov

o Malattia di Cushing

o Acromegalia

o Tumori rari di origine neuroendocrina

(tumori ipofisari secernenti e non, EAS,                         

Sdr Nelson, ..)

o pNET

o NET polmone/timo

o K midollare tiroide  

Italia: 7 studi ongoing

Dicembre 2012



data from Clinicaltrials.gov

o Malattia di Cushing

o Acromegalia

o Tumori rari di origine neuroendocrina

(tumori ipofisari secernenti e non, EAS,                         

Sdr Nelson, ..)

o pNET

o NET polmone/timo

o K midollare tiroide  

Italia: 15 studi ongoing

Oggi 5 Maggio 2015
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