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Executive Summary:  
Clinical Efficacy

· Degarelix is a new gonadotropin releasing-hormone (GnRH) antagonist indicated for use in the treatment of patients with advanced prostate cancer.

· Unlike previous GnRH antagonists, degarelix does not cause systemic allergic reactions due to histamine release.

· Dosing: Initial dose of 240mg subcutaneously (2 X 120mg) followed by a maintenance dose of 80mg subcutaneously monthly.

· In a phase III, open-label trial comparing 2 different maintenance doses of degarelix with monthly leuprolide injections, degarelix produced a quick suppression of testosterone levels to castrate level (<50 ng/dL) by day three, which was maintained over 1 year for both of the degarelix maintenance doses as demonstrated by a lower limit of the 95% Confidence Interval of ≥90%.
· In the same trial, degarelix was found to be non-inferior to leuprolide based on margin of difference between degarelix and leuprolide for the cumulative probability of testosterone levels being ≤50 ng/dL from days 28-364.

· There was no testosterone surge observed at the initiation of therapy as is seen with LHRH agonists which stimulate the receptors before down-regulation leads to LH suppression.

· There were no microsurges of testosterone when measured on days 255 and 259 following an injection.
· It is unknown if the faster onset, lack or surge and microsurges, and more effective suppression of FSH has any clinical consequences.
· At this time, degarelix is only available in a 1 month duration formulation.

· Degarelix is useful in those patients in whom a testosterone surge would negatively impact on their disease, such as patients at risk for ureteral obstruction or spinal cord compression.

Safety

· Degarelix is well tolerated with no systemic allergic reactions.  Most adverse events were mild to moderate.
· The most common adverse events: hot flushes, injection site reactions, and increases in transaminases and GGT.

· The incidence of severe adverse events was comparable across all treatment groups.
· No deaths were considered related to the study drugs.

Introduction

The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating degarelix for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.

Pharmacology/Pharmacokinetics

Degarelix is a gonadotropin releasing hormone (GnRH) antagonist that binds reversibly to the pituitary GnRH receptors inhibiting the release of luteinizing hormone (LH) and follicle-stimulating hormone (FSH).  Since the normal release of LH in turn induces testosterone production in the testes, inhibition of LH by degarelix results in an immediate decrease in testosterone levels.  Unlike GnRH agonists, there is no initial surge of LH and testosterone production which may potentially create a temporary disease flare and worsening of prostate cancer symptoms.
Table #1
Pharmacokinetics

	Parameter
	Degarelix

	Metabolism
	Peptide hydrolysis in hepatobiliary system; peptide fragments excreted in feces; no significant metabolites identified in plasma; no a substrate, inducer, or inhibitor of CYP450 or p-glycoprotein systems

	Elimination
	Biphasic elimination after subcutaneous administration with slow release of the drug from the depot formed at the injection site

	Half-life
	Median terminal t1/2=53 days

	Absorption
	Following the formation of a subcutaneous depot at a concentration of 40mg/ml, the mean Cmax was 26.2 ng/mL and the mean AUC was 1054 ng-day/mL.  The pharmacokinetic behavior is strongly influenced by the concentration of the injection.


FDA Approved Indication(s) 

Degarelix is a GnRH receptor antagonist indicated for the treatment of patients with advanced prostate cancer.
Potential Off-label Uses

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).
Use in women’s health is potentially an issue, however there is a GnRH antagonist specifically studied and utilized in women’ health (ganirelix).
Current Alternatives

The gold standard for hormone manipulation in prostate cancer is orchiectomy.  Clinical trials have consistently shown similar outcomes with medical castration using GnRH agonists (LHRH agonists).  Currently goserelin is the GnRH agonist that is on formulary.  While both an agonist and antagonist will decrease testosterone levels, there is the potential for a GnRH agonist to cause a flare reaction of the disease.  This flare can be harmful to some patients, increasing the severity of bone pain, increasing the risk for ureteral or bladder outlet obstruction, or potential for spinal cord compression in patients with extensive spine metastases.  Patients at risk for this flare generally receive an anti-androgen in addition to a GnRH agonist for the first few months of therapy.
Dosage and Administration

Degarelix is only for subcutaneous use; it is not to be administered intravenously.
Note:

· Reconstituted drug must be used within 1 hour after addition of Sterile Water for Injection

· Keep vials vertical at all times

· Do not shake the vials; swirl gently to mix

Dosing:

	Treatment Initiation
	Maintenance dose given every 28 days

	240mg given as 2 subcutaneous injections of 120mg at a concentration of 40 mg/mL
	80 mg given as a single subcutaneous injection at a concentration of 20mg/mL


· The first maintenance dose is given 28 days after the starting dose.
· Each dose is administered in the abdominal region that will not be exposed to pressure, i.e. not close to the waistband or belt nor close to the ribs.
Efficacy 

Efficacy Measures

Primary Endpoint
· Cumulative probability of testosterone ≤50 ng/dL monthly from days 28-364.
Secondary Endpoints:

· Proportion with testosterone surge during first 2 weeks of therapy

· Proportion with testosterone level ≤50 ng/dL at day 3

· Percentage change in PSA from baseline to 14-28 days

· Time to PSA failure (PSA increase ≥50% from nadir and ≥500 ng/dL on two consecutive measurements at least 2 weeks apart).

The standard of therapy in advanced prostate cancer is androgen withdrawal, either through surgical castration or medical castration.  Conventionally, sustained suppression of testosterone levels with GnRH agonists to ≤50 ng/dL produces clinical benefits similar to surgical castration.
Summary of efficacy findings
 

Phase III Trial
Design: Randomized, open-label, phase III, parallel group. 12 months duration

· US and Canada

· Therapy

· Group 1: Degarelix 240mg subcutaneously starting dose (2 x 120mg) then 80mg subcutaneously every 28 days

· Group 2: Degarelix 240mg subcutaneously starting dose (2 x 120mg) then 160mg subcutaneously every 28 days

· Group 3: Leuprolide 7.5mg IM every 28 days

Patients:

· Histologically confirmed adenocarcinoma of the prostate

· All stages (not neoadjuvant therapy)

· Patients with rising PSA (biochemical failures) or metastatic disease

· Baseline serum testosterone ≥150 ng/dL

· ECOG Performance Status 0-2

· PSA ≥2 ng/mL

Table #2
 Patient Baseline Characteristics
	
	Degarelix
	

	
	240mg/80mg
	240mg/160mg
	Leuprolide

	ITT, n
	207
	202
	201

	Age
	72
	72
	74

	Testosterone ng/dL
	411
	378
	384

	PSA ng/mL
	19.8
	19.9
	17.4

	Stage %

Localized

Locally advanced

Metastatic

Not classifiable
	33

31

18

18
	29

31

20

20
	31

26

23

19


Results:

Table #3
 Cumulative probability of testosterone level of ≤50 ng/dL from days 28-364 (testosterone response rate)
	Treatment
	n
	Responders, n
	% (95%CI)

	Degarelix 240mg/80mg
	207
	202
	97.2 (93.5-98.8)

	Degarelix 240mg/160 mg
	202
	199
	98.3 (94.8-99.4)

	Leuprolide 7.5mg IM
	201
	194
	96.4 (92.5-98.2)


Effectiveness in this trial is defined by the following two parameters:

1. The lower limit of the 95%CI for degarelix is ≥90%

2. Non-inferiority of degarelix to leuprolide measured by a non-inferiority margin for the difference between degarelix and leuprolide of -10%.

Based on the results for the primary endpoint, degarelix met both criteria.
Table #4
Other Endpoints

	
	Degarelix 240/80
	Degarelix 240/160
	Leuprolide

	Testosterone Escape (testosterone >50 ng/dL at least once between days 28-364), n(%)
	5 (2.4)
	3 (1.5)
	7 (3.5)

	Insufficient response (one testosterone >100 ng/dL or 2 consecutive values >50 ng/dL), n(%)
	4 (1.9)
	2 (1.0)
	6 (3.0)

	Testosterone suppression by day 3 (median day 3 value ≤50 ng/dL) %
	96.1
(median 24 ng/dL)
	95.5
(median 26 ng/dL)
	Levels increased by 65% from baseline

	%PSA decline days 14-28
	64-85
	65-83
	18-68

(+ bicalutamide % decline similar to degarelix)

	Incidence of PSA Failure %
	8.9
	14.2
	14.1


Suppression of testosterone levels by day 3 reflects the inherent differences in the mechanisms of action of GnRH agonists and antagonists.  Initial increases in testosterone levels produced by GnRH agonists prior to a negative feedback to the pituitary gland, may expose patients to temporary growth of prostate cancer cells and disease symptoms.

In the leuprolide group, 11% received concomitant bicalutamide to prevent a flare reaction.  Of the patients who did not receive bicalutamide, 81% had a surge in testosterone levels to greater than or equal to 15% from baseline on any 2 days during the first 2 weeks.

PSA response is biochemical evidence of a clinical response.  Degarelix produced a more rapid decline in PSA levels during the first 28 days of therapy compared to leuprolide, reflecting a difference in the mechanism of action.  The clinical significance of a rapid PSA response is not known.

Microsurges of testosterone due to agonist stimulation (acute on chronic) were assessed on days 255 and 259, 3 and 7 days after the ninth leuprolide doses and the largest value on day 255 or 259 was compared to the testosterone levels on day 252.  There was a statistically significant increase of 4.5 ng/dL in the leuprolide group (P<0.001), while testosterone levels were slightly decreased in the degarelix group.  In the leuprolide group 4% had testosterone levels surge to >25 ng/dL and 2% to >50 ng/dL.

As expected, after administration of degarelix, there was a rapid decrease in median LH and FSH levels, while there was an increase in median levels at the start of the study in the leuprolide group and the FSH never fell to the same extent as in the degarelix group.

Phase II supporting trials
Table #5
Phase II trials
	Citation

Design

Analysis type

Setting
	Eligibility Criteria
	Interventions
	Patient Population Profile
	Efficacy Results


	Safety Results

	Gittelman, et al.

1-yr, open-label, randomized, parallel group Phase II in US and Canada The Degarelix Study Group
	Inclusion criteria

· Adeno-carcinoma prostate
· Requires endocrine treatment (not neoadjuvant)

· Baseline T >2.2 ng/mL

· ECOP ≤2

· PSA≥2 ng/mL

Exclusion criteria
· Previous hormonal tx for prostate cancer (except neoadjuvant)

· No anti-androgens
	Degarelix
Starting Dose 200mg

Maintenance Dose:

60 or 80mg for 1 year
	Age:76
Sex: M
Race:84% white
Local 43%
Advanced: 11%

Metastatic: 19%

Unclassified:28%
	NR = 127
23 protocol violations excluded from per protocol analysis
Withdrawals:

16 inadequate T suppression

6 due to AE’s

18 due to other reasons

60mg
80mg
Total
N =
 42
N =
45 

N = 

87

T ≤50 on D3
90%
95%CI

79-96

89%
95%CI

78-95

89%
95%CI

83-94

T ≤50 on D30
93%
95%CI

84-98

83%
95%CI

71-91

88%
95%CI

81-93

T≤

50 D30-364
93%
95%CI

82-99

98%
95%CI

87-100

NSS

P=0.669

NA

	No reports of systemic allergic reactions
Most rated mild or moderate

13% rated severe

Withdrawal:

6 for: injections site urticaria, Pelvic DVT, MI, asthenia, acute MI

3 died: ages 82-85 with pre-existing heart disease had MIs not considered related to degarelix.

	Van Poppel, et al.

1-yr, open-label, randomized, parallel-group, dosage finding phase II trial in Europe The Degarelix Study Group
	Inclusion criteria:
· Adeno-carcinoma of the prostate

· Requires endocrine treatment (not neoadjuvant)

· Baseline T >2.2 ng/mL

· ECOG ≤2

· PSA≥2 ng/mL

· Bone scan

Exclusion criteria:

· Prior hormone therapy for prostate cancer (except neoadjuvant or adjuvant)

· No anti-androgens
	Degarelix
Starting dose 200 or 240mg

Maintenance doses: 80,120,160mg
	Age:72
Sex: M

Race:96% white

Local22%

Advanced 32%

Metastatic 19%

Unclassified 27%
	NR- 189
3 not randomized

4with major protocol violations

Withdrawals:

16 inadequate T suppression

13 due to AE’s

13 due to other reasons

Completed N=147

Initial

200mg

240mg

T ≤50 on D3

88%

92%

T≤50 after 1 month

OR

95%CI

P

86%

95%

2.57

1.01-6.651

0.048

% with T ≤50 monthly months 1-12

Initial Dose

80mg

120mg

160mg

200

61

84

96

240

90

90

92

All

92

96

100


	No cases of systemic allergic reactions
Most AE’s mild or moderate.

Most common: hot flushes, injection-site pain, increased weight, back pain, fatigue, increased ALT

11% had at least one severe AE

14% had serious treatment-emergent AE’s:13 withdrew (3 with progressive disease, 3 with CV events, 2 with CVA, 2 with cachexia, 1 with bronchospasm, 1 with laryngeal cancer)

11 patients died; no temporal correlation with degarelix administration


T=testosterone; ALT=alanine aminotransferase
Adverse Events (Safety Data)

Table #6
Adverse Events in >5% of Patients
	
	Degarelix 240mg/160 mg

(N=202)
	Degarelix 240mg/80mg

(N=207)
	Leuprolide 7.5mg

(N=201)

	% of patients with adverse events
	83%
	79%
	78%

	Injection site AE
	44
	35
	<1

	Weight increase
	11
	9
	12

	Fatigue
	6
	3
	6

	Chills
	4
	5
	0

	Cardiovascular

   Hot flash

   Hypertension
	26

7
	26
6
	21
4

	Musculoskeletal system

   Back pain

   Arthralgia
	6

4
	6

5
	8

9

	Urogenital system

   UTI
	2
	5
	9

	Digestive system

   Increases in

     transaminases and GGT

   Constipation
	10

3
	10

5
	5

5


Deaths and Other Serious Adverse Events 

Death occurred in 2% of each of the degarelix groups and in 4% of the leuprolide group.  None of the deaths were considered to be related to the study drugs.
Serious Adverse Events: Degarelix 240/80 (10%), Degarelix 240/160 (12%), Leuprolide (14%)

Non-fatal adverse events leading to discontinuation in the degarelix 240/80 (5%) and degarelix 240/160 (7%) groups (n=1 unless specified) were:
Injection-site induration, injection-site soreness (4), malignant lymphoma, progression of prostate cancer (5), squamous cell carcinoma, cerebral stroke, cold shills, hot flashes, myocardial infarction, unstable angina, worsening of bone metastases, hypersensitivity (itching at injection site), alcohol withdrawal, elevated liver enzymes, osteoarthritis, mild mental status change, and depression
Non-fatal adverse events leading to discontinuation in the leuprolide group (1%) were:

Medication error, progression of prostate cancer, cerebral aneurysm.

Common Adverse Events

· Injection site reactions: pain (28%), erythema (17%), swelling (6%), induration (4%), nodule (3%). Most were transient, mild to moderate intensity, occurred primarily with the starting dose, and grade 3 reactions occurred in ≤2% of patients.
· Increased weight of ≥7% from baseline
· Increases in transaminases and gamma-glutamyltransferase (GGT) were primarily Grade 1 or 2 and generally reversible.  Grade 3 increase occurred in <1%.  In the phase III clinical trial, there were increases in alanine aminotransferase (ALT) more than 3 times the upper limit of normal in both the degarelix and leuprolide groups without concomitant increases in bilirubin.  Increases in ALT were reversible.
Other Adverse Events

Erectile dysfunction, gynecomastia, hyperhidrosis, testicular atrophy, diarrhea.  Decreased bone density has been reported with long term use of GnRH agonist, and it is expected that long periods of medical castration in men will result in decrease bone density.
Chills were more common in the degarelix groups, occurring 5-10 hours after administration and lasting ≤24 hours and not considered serious.

QTc prolongation is associated with long term androgen suppression.  Consider the benefits and risks in patients with congenital QT syndrome, electrolyte abnormalities, or congestive heart failures and in patients taking Class IA antiarrhythmics (e.g. quinidine, procainamide).

Anti-degarelix antibodies developed in 10% of patients after 1 year of treatment.  There is no information that antibody formation affects efficacy or safety.

Tolerability

Discontinuation due to any Adverse Event:
Degarelix 240/80 (7%), Degarelix 240/160 (9%), Leuprolide (6%)

Contraindications

· Patients with a known hypersensitivity to degarelix or to any of its product components
· Women who are or may become pregnant.  The following fetal harms were found in animal models when degarelix was administered during organogenesis: embryo/fetal lethality, abortion, post implantation loss, decrease in the number of live fetuses.  If used during pregnancy or if patient becomes pregnant during therapy, the patient should be apprised of the potential hazard to the fetus.
Warnings and Precautions

· Pregnancy: Category X
· Nursing Mothers: It is unknown if degarelix is excreted in breast milk, but it is contraindicated in women who are or may become pregnant.  Because many drugs are excreted in breast milk, and there is a potential danger in nursing infants, a decision should be made to either stop nursing or stop degarelix, taking into account the importance of the drug to the mother.
· Pediatric Use: Safety and effectiveness in pediatric patients has not been studied.

· Geriatric Use: In clinical trials 82% of men were >65 years old and 42% were ≥75 years old, with no differences observed in safety and effectiveness compared to younger patients.  Some older individuals may have a greater sensitivity to adverse events.

· Renal Impairment: At least 20-30% of degarelix dose is excreted in the urine, but no pharmacokinetic studies have been performed in patients with renal impairment.  A population pharmacokinetic analysis found no effect of mild renal impairment (creatinine clearance 50-80 mL/min) on degarelix or testosterone concentrations.  There is limited data on use in patients with moderate or severe renal impairment and degarelix should be used with caution in patients with a creatinine clearance <50 mL/min.

· Hepatic Impairment:  Patients with hepatic impairment were excluded from clinical trials.  In 16 non-prostate cancer patients with either mild (Child Pugh A) or moderate (Child Pugh B) hepatic impairment, exposure to degarelix was decreased 10%, and 18%, respectively, compared to prostate cancer patients with no hepatic impairment.  A dosage adjustment is not needed in patients with mild or moderate hepatic impairment, but testosterone levels should be monitored on a monthly basis until castration levels are reached and then every other month due to the risk for decreased exposure to degarelix.  Since patients with severe hepatic impairment have not been studied, caution is warranted in these patients.
Postmarketing Safety Experience (Optional)

No data
Sentinel Events

No data
Look-alike / Sound-alike (LA / SA) Error Risk Potential

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

LA/SA for generic name Degarelix:  Centrorelix, Ganirelix, Deferasirox, Divalproex
LA/SA for trade name Firmagon(:  Fergon
Drug Interactions

Drug-Drug Interactions

Drug-Drug interaction studies have not been conducted.  Degarelix is not a substrate for, inducer or inhibitor of the CYP450 system.

Acquisition Costs

Table #7
Acquisition Cost as of September 2010
	Drug
	Dose
	FSS Cost/Day/patient ($)
	FSS Cost/Year/patient ($)

	Degarelix
	240mg starting dose
80mg maintenance dose
	445.51
138.69
	1 starting dose + 11 maintenance doses =
1971.10 for 1st year

1664.28 after 1st year


Pharmacoeconomic Analysis

There are no published pharmacoeconomic studies.
Conclusions

Clinical Efficacy:
Degarelix is a GnRH antagonist approved for use in advanced prostate cancer.  Key points from the phase III clinical trial include:

· Rapid fall in LH, FSH, and serum testosterone levels by day3

· No initial stimulation of GnRH and no initial testosterone surge with subsequent tumor flare; therefore no need for tumor flare prophylaxis with an anti-androgen

· No microsurges in serum testosterone

· Sustained suppression of testosterone over the 1 year study period

· Non-inferior to therapy with leuprolide, a GnRH agonist in terms of cumulative probability of maintaining a serum testosterone level ≤50 ng/dL from day 28-364.

· Testosterone suppression supported by 2 phase II dose-finding studies

In men with prostate cancer who develop progressive disease following definitive local therapy , approximately 80% respond to androgen deprivation therapy (ADT).  ADT can be achieved with surgical orchiectomy or medically through the use of LHRH receptor agonists to achieve a goal serum testosterone < 50 ng/dL.  Prior to reaching the goal serum testosterone, LHRH receptor agonist cause a physiologic increase in serum testosterone which stimulates prostate cancer cells and can exacerbate prostate cancer symptoms like bone pain, and increase the risk for ureteral obstruction or spinal cord compression (disease flare).  Co-administration of oral anti-androgens during the initial weeks of LHRH treatment can lessen or eliminate the flare symptoms, although with an increased risk for side effects.
The GnRH receptor antagonists immediately block the receptor and produce a rapid decrease in serum testosterone without an initial increase.  The first GnRH approved by the FDA, abarelix, produced systemic allergic reactions, did not maintain medical castration in about one-third of patients over 1 year, and was withdrawn from the market.  Degarelix was developed to have minimal histamine response reactions.  In 2 phase II trials and the pivotal phase III trials, degarelix produced a rapid decrease in serum testosterone by the third day after the starting dose and maintained the testosterone suppression over a 1 year period using monthly maintenance doses.  At this time, there are no degarelix products with a duration greater than one month.  Although there have been reports of microsurges of testosterone during repeat administration of LHRH agonists, the clinical significance has not been tested in a randomized trial.  Degarelix has not been shown to produce superior outcomes when compared to a LHRH agonist.  It does have the advantage of not causing a flare reaction, and is useful for that minority of patients in whom temporary worsening of symptoms can have dangerous outcomes: patients with extensive painful bone metastases, at risk for ureteral obstruction, or at risk for spinal cord compression.  The lack of a longer acting dosage form limits a more wide use.
Further studies will help to determine if the faster onset of action, absence of surges and microsurges, and enhanced suppression of FSH has clinical consequences.  Additional questions include whether the response will be superior to LHRH agonists in patients on peripheral androgen blockade, and if there is a difference in response to chemotherapy in patients with castrate resistant disease on GnRH agonists versus antagonists.

Safety:

· There was a higher incidence of injection-site reactions in the degarelix patients, primarily after the first injections.
· There was a higher incidence of chills with degarelix, but no systemic allergic reactions reported in the phase III or phase II trials.

· Most adverse events were mild to moderate.

· The most common adverse events were injection site reactions, hot flushes, and increased transaminases and GGT.

· Deaths in the clinical trials were not attributed to treatment.

Cost:

As LHRH agonists are available under a National Contract and are still first line agents, the cost of degarelix will be prohibitive except in those patients for whom an initial disease flare is dangerous.
Prepared September 2010. Contact person: Mark C. Geraci, Pharm.D., BCOP
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