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Introduction1-6
FDA Approved Indication: Pasireotide (SIGNIFOR) injection for subcutaneous use, is a somatostatin analog that was approved December 14, 2012 for the treatment of Cushing’s disease in adult patients where pituitary surgery is not an option or has not been curative.1

Cushing’s syndrome, or chronic glucocorticoid excess, is characterized as either being due to a corticotropin-dependent or corticotropin-independent cause.2  It is most often (80 to 85%) due to a corticotropin dependent cause, with 80% of these cases due to a pituitary adenoma (Cushing’s disease).  Ectopic corticotropin secretion accounts for the remaining 20% of cases, which is most often due to small cell carcinoma of the lung or bronchial carcinoid tumors, or other endocrine tumors (e.g., pancreatic neuroendocrine tumors, gastrointestinal carcinoid tumors).2-4 

The prevalence of Cushing’s syndrome is reported to be 40 cases per million people,4 with approximately 450 unique patients with an ICD-9 diagnosis of Cushing’s syndrome during FY2007 to FY2011 in VA.

Cushing’s disease may be associated with obesity, osteoporosis, hypertension, insulin resistance and glucose intolerance, diabetes mellitus, dyslipidemia, cardiovascular disease, as well as an increase in mortality.3,4  The recommended treatment in most cases of Cushing’s disease includes transsphenoidal surgery, with a remission rate of 65 to 90%.3,5  Relapse may occur in up to 30% of patients.3  Additional treatment considerations include repeat surgery, radiation, bilateral adrenalectomy, and pharmacologic management.3,5   Medical treatment may include inhibitors of steroidogenesis, glucocorticoid receptor antagonists, and agents that lower adrenocorticotropic-hormone (ACTH), or their combination.2-6  Inhibitors of steroidogenesis (e.g., metyrapone, ketoconazole, mitotane, etomidate) reduce cortisol in the adrenal gland and may be used in patients with severe hypercortisolism awaiting surgery or as adjunctive therapy after surgery or radiation treatment.2,5  The glucocorticoid receptor antagonist, mifepristone, blocks the effects of cortisol at the receptor and is approved for the treatment of hyperglycemia in patients with Cushing’s disease with type 2 diabetes mellitus (DM) or glucose intolerance who have failed surgery or are not surgical candidates.  It should be noted that mifepristone is a potent antiprogestational agent which is contraindicated during pregnancy.5  Agents that act at the pituitary to reduce secretion of ACTH include the dopamine agonists (e.g., cabergoline, bromocriptine) and the somatostatin analogs.5     
Of the available somatostatin analogs, pasireotide shows a higher affinity for binding to the somatostatin receptor subtype (sst) 5, which is highly expressed in corticotropic pituitary adenomas.  Lanreotide and octreotide demonstrate a high affinity for the sst2 and modest affinity for the sst5 receptors, and do not appear to be effective in reducing ACTH levels or in limited data in patients with Cushing’s disease.  Pasireotide is a multi-receptor ligand somatostatin analog that has a high binding affinity for sst1, 2 and 3, with a binding affinity for sst5 that is reported to be 40 times higher than octreotide.5  

Potential Off-Label Uses7,8
This section is not intended to promote any off-label uses.  Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).

Pasireotide is currently being studied for use in patients with neuroendocrine tumors,7 carcinoid tumors, as well as other cancers (refer to http://clinicaltrials.gov), and acromegaly.8 
Current VA National Formulary Alternatives2,4,5
Ketoconazole (restricted to oncology), metyrapone and mitotane are oral agents listed on the VA National Formulary that have been used (off-label) in Cushing’s disease.  Use of these agents may be limited by their availability and adverse effects.5  It is also noted that prescribing information for ketoconazole includes a boxed warning for serious hepatotoxicity, including cases with a fatal outcome or requiring liver transplantation (http://www.accessdata.fda.gov/drugsatfda_docs/label/2013/018533s040lbl.pdf ).
Etomidate is also listed on VA National Formulary and is available as an intravenous formulation that has been used (off-label) for severe hypercortisolism, mostly in patients waiting for definitive surgery.4,5 

The dopamine agonist bromocriptine is listed on VA National Formulary; however, supporting data for the use (off-label) of bromocriptine in Cushing’s disease are limited.2,4,5  
Two other somatostatin analogues are listed on the VA National Formulary, lanreotide and octreotide; however, these agents are not FDA approved nor have they been studied for use in Cushing’s disease.  
Summary of Clinical Trial Data1,3
Approval of treatment with pasireotide for Cushing’s disease was based on results from one published, randomized, double-blind, Phase 3 trial in 162 adult patients with persistent or recurrent Cushing’s disease, or newly diagnosed disease in patients who were not surgical candidates.1,3   
Inclusion/Exclusion Criteria: Eligible patients had a mean 24-hour urinary free cortisol (UFC) level at least 1.5 times the upper limit normal, a morning plasma corticotropin level > 5 ng/L (1.1 nmol/L), and confirmation of Cushing’s syndrome due to a pituitary source.  Main exclusion criteria were pituitary irradiation within the past 10 years, compression of the optic chiasm resulting in visual field defects, symptomatic cholelithiasis, QTc > 480 milliseconds, and glycolsylated hemoglobin (HbA1c) > 8%.3  
Treatment: After a wash-out of any medications being used for Cushing’s disease (e.g., ketoconazole, metyrapone, bromocriptine, cabergoline, rosiglitazone, lanreotide, octreotide), patients were randomized to pasireotide 600 mcg or 900 mcg twice daily for 6 months; after which patients were enrolled in an open-label phase for an additional 6 months.  At month 3, patients with a urinary free cortisol level that did not exceed 2 times the upper limit of normal and did not exceed baseline, were continued on their dose in a double-blind fashion until month 6.  In all other patients, their treatment assignment was revealed and the dose was increased by 300 mcg twice daily.  During the open-label phase (months 6 through 12), the dose could be increased by 300 mcg twice daily (to a maximum of 1200 mcg twice daily) if the urinary free cortisol level exceeded the upper limit of normal.  Throughout the study, patients requiring dosage adjustment due to an adverse event had their dose reduced by increments of 300 mcg twice daily.  Patients could enter an open-label trial at month 12.3
Endpoints: The primary endpoint was a normalized UFC level (< upper limit of normal at month 6 without having a prior dose increase).  If the lower bound confidence interval (CI) was greater than the predetermined level of 15%, that treatment group was considered to have met the primary endpoint.  Secondary endpoints included a UFC level < upper limit normal at months 3, 6, and 12, regardless of changes in dose; UFC > upper limit normal but decreased by > 50% of baseline (partial control of hypercortisolism); plasma corticotropin, UFC, serum and salivary cortisol levels over time; changes in clinical signs and symptoms; quality of life; and safety.3  
Table. Baseline Demographics and Clinical Characteristics3  
	Characteristic
	Pasireotide 600 mcg 
Twice Daily (N=82)
	Pasireotide 900 mcg 
Twice Daily (N=80)
	Overall 

(N=162)

	Gender (% Male)
	24
	20
	22

	Mean Age (Range) yrs
     % > 65 yrs 
	41 (18 to 67)
5
	40 (19 to 71)
1
	40 (18 to 71)
3

	Race (% White) 
	79
	78
	78

	Previous Treatment (%)
     Surgery

     Medication

     Pituitary irradiation
	78

44

4
	80

52

5
	79

48

4

	Urinary Free Cortisol (nmol/24hr)
     Mean

     Median

     Range
	1156

730

220 to 22,944
	782

487

195 to 6123
	970

565

195 to 22,944

	Severity of Hypercortisolism (%)
     Mild

     Moderate

     Severe

     Very Severe

     Missing Data
	15

32

34

13

6
	18

50

16

11

5
	16

41

25

12

6

	
	
	
	


Results: As shown in the table above, 78% of patients had moderate to very severe hypercortisolism at baseline.  The mean duration of treatment was 10.8 months, with 48% completing 12 months of therapy.  It was noted that 71% of patients with partial control of hypercortisolism at months 1 or 2 completed therapy through month 12, compared to 25% of patients with uncontrolled hypercortisolism at months 1 or 2.3  
Results of the primary and select secondary endpoints are shown in the table below.  Twelve patients (15%) in the pasireotide 600 mcg treatment group and 21 patients (26%) of patients in the 900 mcg group met the primary endpoint of normalized UFC level (< upper limit of normal at month 6 without having a prior dose increase).  At month 3, 45 patients had their dose increased; 29 patients in the 600 mcg treatment group and 16 patients in the 900 mcg treatment group.  There was a mean reduction in UFC of 27.5% in the 600 mcg treatment group and 48.4% in the 900 mcg treatment group at month 6, with corresponding reductions of 41.3% and 54.5% at month12.  Of the 103 patients with a UFC level at baseline and at month 6, it was reported that 50 patients had either a normalized UFC or > 50% decrease from baseline.  Patients with mild to moderate hypercortisolism (UFC of < 5 times ULN) had a higher rate of response to treatment.  Of the patients with uncontrolled hypercortisolism at months 1 and 2 (N=72), 92% remained uncontrolled at month 6 (N=66) and 89% at month 12 (N=64).  Overall, there was a change in mean percent plasma corticotropin levels of -12.8% (95% CI -20.1 to -5.4) at month 6 and -16.9% (95% CI -27.0 to -6.8) at month 12; a change in mean percent morning serum cortisol level of -7.4% (95% CI -13.4 to -1.5) at month 6 and -13.4% (95% CI -19.7 to -7.0) at month 12; and a change in mean percent midnight salivary cortisol level of -3.7% (95% CI -32.5 to -25.1) at month 6 and -12.4% (95% CI -32.5 to -7.6) at month 12.3   
The mean change in systolic and diastolic blood pressure (SBP/DBP) from baseline to month 6 and baseline to month 12 in the overall patient population was -9.1/-4.6 mm Hg (P<0.0001; P=0.002) and -6.1/-3.7 mm Hg (P=0.03; P=0.03), respectively.  Changes in triglycerides and low-density lipoprotein (LDL)-cholesterol with treatment were as follows: triglycerides 0.0mmol/L and –0.2mmol/L at month 6 and month 12, respectively; LDL-cholesterol 
–0.3mmol/L (P=0.0004) and –0.4mmol/L (P=0.0005) at month 6 and month 12, respectively.  There was a reduction in weight in the overall study population of –4.4 kg (95% CI –5.2 to –3.5; P<0.0001) at month 6 and –6.7 kg (95% CI –8.0 to –5.4; P<0.0001) at month 12.  Changes in health-related quality of life (HRQoL) score (using the CushingQoL questionnaire with range 0 to 100) was 9.5 (95% CI 6.6 to 12.4) and 11.1 (95% CI 6.8 to 15.5) at month 6 and month 12, respectively, in the overall patient population.3
Table. Results of Primary and Secondary Endpoints3  

	Result
	Pasireotide 600 mcg 
Twice Daily
	Pasireotide 900 mcg 
Twice Daily

	Primary Endpoint

UFCa < ULN at month 6  without prior dose increase; % (95% CI)
	15 (7 to 22)
	26 (17 to 36)

	Mean Daily Dose (mcg)
     Month 3

     Month 6

     Month 12 
	1165
1353

1569
	1701

1875

1813

	Secondary Endpoints

UFC < ULN; % (95% CI) 
	
	

	     Month 3; [# dose increased]
     Month 6

     Month 12
Partial Controlc (%)

     Month 6
     Month 12
     
	16 (8 to 24); [29]
16 (8 to 24)

13 (6 to 21)

18

16

	28 (18 to 37); [16]
29 (19 to 39)
25 (16 to 35)

13
3


	Mean Changed UFC (nmol/24hr); % (95% CI)
     Month 6

     Month 12
	-27.5 (-55.9 to 0.9)
-41.3 (-66.0 to -16.6)
	-48.4 (-56.6 to -40.2)

-54.5 (-65.2 to -43.7)

	
	
	

	
	
	


ULN=145 nmol/24hr 
a103 patients had UFC levels at baseline and at 6 months
b Including patients with dose increased at month 3

c UFC > ULN but decreased by > 50% of baseline
d Change from baseline; P<0.001 baseline vs. follow-up in both dose group and both time points 
Adverse Events: The most frequent adverse events with pasireotide were gastrointestinal symptoms.  Cholelithiasis was reported in 30% of the patient population being treated with pasireotide.  Hyperglycemia was also a common adverse event, reported in 40% of patients; with adverse events related to hyperglycemia reported in 73% of patients, and 6% of patients discontinuing therapy due to this type of adverse event.  The most frequently reported adverse event graded as severe or life-threatening/disabling were hyperglycemia (13% of patients) and DM (7% of patients).  Patients with a history of DM or impaired glucose tolerance were at an increased risk for developing hyperglycemia related adverse events.  Mean HbA1c increased from 5.8% at baseline to 7.2% in the 600 mcg treatment group and 7.4% in the 900 mcg treatment group at month 6.  At month 12, 51 of the 107 patients who did not have DM at baseline were reported to have a HbA1c of > 6.5%.  Antidiabetic medication was started in 53 of 129 patients (41%) who were not receiving glucose lowering medications at baseline; additional therapy was initiated in 21 of 33 patients (64%) who were receiving antidiabetic medications at baseline.3  

Refer to additional information in the Safety section below on reports of serious adverse events and for a list of adverse reactions reported in > 10% of patients overall. 
Safety1
Refer to the manufacturer’s prescribing information for complete safety information.1
Contraindications: None.1  
Warnings and Precautions: Hypocortisolism may occur: dose reduction, interruption in therapy, or low-dose, short-term glucocorticoid may be required. Hyperglycemia or diabetes may occur upon initiation of therapy: intensive glucose monitoring is recommended and initiation or adjustment of medication for diabetes may be necessary. Bradycardia and QT prolongation: use caution in patients with cardiac disease or who are at risk for bradycardia or who are at significant risk for developing QT prolongation; monitor ECG prior to and during treatment. Increased liver function tests: monitor prior to and during therapy. Cholelithiasis: obtain ultrasound of gallbladder before beginning treatment and every 6 months.1  
Deaths and Other Serious Adverse Events (Sentinel Events): There were no deaths reported in the Phase 3 clinical trial. Forty patients experienced serious adverse events: 9 glucose related events (5 DM, 4 hyperglycemia); 2 related to hypocortisolism; 1 related to QT interval prolongation; 4 cholelithiasis (with intervention or hospitalization).3  

Adverse Reactions:  The most common adverse reactions reported in > 20% of patients treated with pasireotide include diarrhea, nausea, hyperglycemia, cholelithiasis, headache, abdominal pain, fatigue and diabetes.1  The following table includes a comparison of adverse events reported in > 10% of patients overall in a clinical trial of patients randomized to two doses pasireotide.1,3  Other adverse events of note include: QT prolongation (6%); hypokalemia (6%); increased blood glucose (6%); prolonged prothrombin time (2%).1
Table. Adverse Events [n (%)] in > 10% of Patients Treated with Pasireotide1,3   

	Adverse Event
	Pasireotide 600 mcg 
Twice Daily (N=82)
	Pasireotide 900 mcg Twice Daily (N=80)
	Overall 

(N=162)

	Diarrhea
	48 (59)
	46 (58)
	94 (58)

	Nausea
	38 (46)
	46 (58)
	84 (52)

	Hyperglycemia
	31 (38)
	34 (43)
	65 (40)

	Cholelithiasis
	25 (30)
	24 (30)
	49 (30)

	Headache
	23 (28)
	23 (29)
	46 (28)

	Abdominal pain
	19 (23)
	20 (25)
	39 (24)

	Fatigue
	12 (15)
	19 (24)
	31 (19)

	Diabetes mellitus
	13 (16)
	16 (20)
	29 (18)

	Injection site reactions
	14 (17)
	14 (18)
	28 (17)

	Nasopharyngitis
	10 (12)
	11 (14)
	21 (13)

	Alopecia
	10 (12)
	10 (13)
	20 (12)

	Asthenia
	13 (16)
	5 (6)
	18 (11)

	HbA1c increase
	10 (12)
	8 (10)
	18 (11)

	ALT increase
	11 (13)
	6 (8)
	17 (10)

	GGT increase
	10 (12)
	7 (9)
	17 (10)

	Peripheral edema
	9 (11)
	8 (10)
	17 (10)

	Upper abdominal pain
	10 (12)
	6 (8)
	16 (10)

	Decreased appetite 
	7 (9)
	9 (11)
	16 (10)

	Hypercholesterolemia
	7 (9)
	9 (11)
	16 (10)

	Hypertension
	8 (10)
	8 (10)
	16 (10)


Drug Interactions: Concomitant use of cyclosporine with pasireotide may reduce the bioavailability of cyclosporine, where dose adjustments of cyclosporine may be required.   Blood levels of bromocriptine may be increased with coadministration of a somatostatin analog, where the dose of bromocriptine may need to be decreased.  Use caution with antiarrhythmic agents or other medications that may prolong the QT interval due to additive effects.  Refer to prescribing information for further details.1 

Pregnancy and Nursing Mothers: Pasireotide is pregnancy category C and should only be used in pregnant women if the benefit of treatment outweighs the potential risk to the fetus.  Pasireotide has been found to be excreted in rat milk.  It is unknown if pasireotide is excreted in human milk; however, since a risk to the nursing infant cannot be excluded, pasireotide should not be given to nursing mothers.1
Look-alike/Sound-alike (LA/SA) Error Risk Potential

As part of a Joint Commission standard, LA/SA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LA/SA information from four data sources (Lexi-Comp, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

	NME Drug Name
	Lexi-Comp
	First DataBank
	ISMP
	Clinical Judgment

	Pasireotide 

0.3 mg, 0.6 mg, 0.9 mg per ml amp for subcutaneous injection
SIGNIFOR™
	Lanreotide
Octreotide
None
	None
None
	None

None
	Pazopanib
Simcor
Silenor


Dosage and Administration1 
General Recommendations: Pasireotide is available in single-dose 1 ml ampules in strengths of 0.3 mg/ml, 0.6 mg/ml, and 0.9 mg/ml.  Pasireotide should be protected from light and stored at a temperature of 25°C (77°F), with excursions permitted to 15° to 30°C (59° to 86°F).1  

Dosing: The recommended initial dose of pasireotide is 0.6 mg (600 mcg) to 0.9 mg (900 mcg) by subcutaneous injection twice daily, with a dosing range of 0.3 mg (300 mcg) to 0.9 mg (900 mcg) twice daily.  The dose should be titrated based on treatment response, defined as a clinically meaningful reduction in 24-hour urinary free cortisol and/or improvement in signs and symptoms of disease, and tolerability. Maximum benefit is usually seen within 2 months of therapy.  Treatment should be continued as long as there is benefit from the medication.  Patients should be instructed on how to properly prepare the dose for injection and appropriate administration technique prior to their first dose, and referred to the medication guide for additional information.  Patient’s fasting plasma glucose, HbA1c, liver function tests, ECG, and ultrasound of the gallbladder should be obtained prior to dosing.  The recommend dose for patients with hepatic impairment, Child Pugh B, is 0.3 mg twice daily with a maximum dose of 0.6 mg twice daily; pasireotide should be avoided in patients with Child Pugh C hepatic impairment.  

Acquisition Cost

Refer to VA pricing sources for updated information.
Conclusions

Treatment with pasireotide significantly reduced urinary free cortisol levels in patients with Cushing’s disease, with normalized levels at 6 months in 16% and 29% of patients in the 600 mcg (0.6 mg) twice daily and 900 mcg (0.9 mg) twice daily treatment groups, respectfully.  Patients with mild to moderate hypercortisolism (urinary free cortisol < 5 times upper limit of normal) had a higher rate of response to treatment.  Of the patients with uncontrolled hypercortisolism early in therapy (i.e., at months 1 and 2), the majority remained uncontrolled at the end of the study.  With treatment, patients experienced a reduction in blood pressure, LDL-cholesterol and weight, with an improvement in health related quality of life. Gastrointestinal symptoms were the most frequently reported adverse event.  Cholelithiasis was also reported in 30% of patients.  Hyperglycemia and adverse events related to hyperglycemia were common being reported in 40% and 73% of patients, respectively.  Additional monitoring is recommended in patients receiving treatment with pasireotide.  Pasireotide has not been compared to other agents used in the treatment of patients with Cushing’s disease.  The place in therapy of pasireotide in the pharmacologic management of Cushing’s disease should take into consideration response to therapy, side effects, route of administration, and cost. 
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