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Abstract

Introduction: Androgen deprivation therapy (ADT) is the mainstay for advanced, hormone-
sensitive prostate cancer, and options include surgical castration, luteinizing hormone-releasing
hormone (LHRH) agonist, and more recently, gonadotropin releasing hormone (GnRH) antagonist
therapy. Our understanding of the mechanisms and adverse effects of ADT has increased
substantially, including the class-specific adverse effects of ADT.

Areas Covered: This review will summarize the pharmacodynamic and pharmacokinetic
properties of the GnRH antagonist degarelix and its role in the management of advanced prostate
cancer, the clinical evidence supporting its regulatory approval, as well as potential benefits and
disadvantages over traditional LHRH agonist therapy.

Expert Opinion: Degarelix represents a newer class of ADT that results in a rapid and reliable
decline in serum testosterone, a quality that makes it particularly advantageous in men presenting
with symptomatic, hormone-sensitive prostate cancer. Due to differences in mechanism of action,
there is observational data suggesting a potential cardiovascular and even oncologic benefit over
traditional LHRH agonist therapy. Further research is ongoing to more clearly define this potential
benefit.
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1.0 Introduction

Prostate cancer is the most common malignancy and the second leading cause of cancer-
related death in the United States. [1] The link between prostate cancer and androgens has
been known since the 1940s when it was discovered that lower serum testosterone levels by
orchiectomy or estrogen injection could improve the symptoms of men with metastatic
prostate cancer. [2] Since then, various forms of androgen deprivation therapy (ADT) have
become the mainstay in the management of advanced prostate cancer. This strategy remains
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an important tool in the management of this disease in a number of clinical settings
including treatment of metastatic disease, adjuvant treatment to radiation therapy, and
biochemical failure following definitive local therapy. Despite the identification of androgen
ablation in the treatment of prostate cancer there remains continued debate as to the timing,
utility and preferential treatment options for ADT. This article reviews the
pharmacodynamic and pharmacokinetic properties of gonadotropin-releasing hormone
(GnRH) antagonist degarelix, including its role in the management of prostate cancer and its
perceived benefits and disadvantages as compared to traditional luteinizing hormone-
releasing hormone (LHRH) agonists.

2.0 Mechanism of Action of ADT

Since Huggins and Hodges were able to identify prostate cancer as a hormonally-sensitive
disease, ADT has been a standard treatment at different points within the disease process.
[2,3] The adequacy of ADT is routinely assessed based on achieving castrate levels of serum
testosterone. The production of testosterone begins with the hypothalamic-pituitary axis
when LHRH (also known as GnRH) is released by the hypothalamus and stimulates
production of luteinizing hormone (LH) from the anterior pituitary. In response to LH,
testosterone is produced by Leydig cells in the testes. It is important to note that the adrenal
gland also produces a small amount of testosterone. To be termed correctly, ADT is a ligand-
reduction therapy, with the receptor for testosterone being the androgen receptor (AR). [4] In
the inactive form, AR is bound by heat-shock proteins in the cell cytoplasm. When bound by
androgens, the AR localizes to the nucleus and allows for target gene transcription. [5]
These genes are specific to a number of processes including the development of male sexual
characteristics, the maturation of the prostate and the production of proteins such as PSA.

ADT therefore attempts to disrupt this pathway either at the pre-receptor, receptor or post-
receptor levels. [4,6] ADT can be achieved with various modalities. The simplest form is via
surgical castration (i.e. bilateral orchiectomy), which removes all Leydig cells, however
leaves adrenal production of testosterone intact. Medical castration has become the mainstay
for ADT due to the potential reversibility, avoidance of surgical castration and its associated
psychosocial implications and decreased toxicity profile when compared to the historic use
of diethylstilbestrol. [3] The focus of this review will be on medical castration treatments
aimed at the pre-receptor targets.

The first of these pre-receptor treatments was the discovery of the LHRH analog as a
treatment for advanced and metastatic prostate cancer and is based on the idea of a negative
feedback loop. [7] The administration of this treatment, after an initial surge in LH release
(and thereby testosterone levels), results in the desensitization and inhibition through
negative feedback loops resulting in plummeting LH levels by 4 weeks. [8] As the
hypothalamus does not stimulate LH production this results in a decrease in gonadal
testosterone production. The concern remained regarding the initial LH and testosterone
surge possibly resulting in a clinical flare phenomenon, to be described in the following
section.
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Given the clinical concern of testosterone surge and the delay to castration, development of
LHRH receptor antagonists was the next logical progression. [9] These agents bind
competitively to the LHRH receptors in the pituitary, thereby preventing production of LH
and downstream the production of testosterone. It should be noted that a difference in the
concentration of FSH differs between LHRH agonists and LHRH receptor antagonists. The
agonists over time have only partial suppression of FSH, whereas the LHRH receptor
antagonists maintain suppression of FSH. [10,11] Without the agonist-activity the hormonal
surge, as seen with the LHRH agonists, does not occur. These mechanisms of action are
extremely important to understanding the clinical utility of different treatments within ADT.

2.1 Flare Phenomenon

The initial response from a LHRH agonist is a transient increase in the LH and testosterone
levels (Fig 1). This increase can last up to 20 days and be associated with a 10-fold rise in
LH. This has been shown to accompany a clinical response known as a clinical flare, which
is a result of the increased testosterone on the hormonally-drive prostate cancer. [12,13]
Depending on the sites of metastasis, the flare symptoms can include bone pain, bladder
outlet obstruction, ureteral obstruction, spinal cord compression and cardiovascular effects.
[12] Clinical flare phenomenon has been a known problem for patients with metastatic
disease with a wide range of reported incidence of 4-63%. [13] Studies looking at the
concomitant use of antiandrogens with LHRH agonists had demonstrated an improvement in
clinical flare symptoms. [14] To combat the hormonal surge and clinical flare, it has been
shown that the use of an antiandrogen prior to LHRH agonist administration can further
decrease the risk of flare. [15-17] Although there is no consensus as to the routine
administration of antiandrogen within guidelines [3], those most at risk of clinical flare
(symptomatic advanced prostate cancer, spinal cord metastasis, obstructive voiding
symptoms) are typically given a blockade with antiandrogen for at least one week. [15-18]

3.0 Overview of the Market

Discovery of synthetic LHRH analogues introduced a novel treatment strategy from prior
management with surgical castration or estrogen administration. [3] The initial treatments
developed were LHRH receptor agonists with the first analog developed being Leuprolide,
which obtained FDA-approval in 1985 and has remained the traditional standard for ADT.
[4,6] A second analog was developed called goserelin, with FDA-approval in 1989. Two
more LHRH analogs, triptorelin and histrelin, were approved in 2000 and 2004 respectively.
[6] While there have been no trials comparing these agents head-to-head, a meta-analysis of
24 trials of monotherapy found no differences in androgen suppression between the different
LHRH agonists. [19]

As described previously the testosterone surge after administration of LHRH agonists led to
the development of LHRH receptor antagonists. The first FDA-approved agent was abarelix
in 2003. [20,21] Unfortunately due to significant adverse allergic reactions this has since

been removed from the market in the United States. [22] The only available LHRH receptor
antagonist currently available is degarelix with a low risk of histamine release and garnered
FDA-approval in 2008. [23,24] While there are no newly approved agents within the LHRH
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receptor antagonist classification or in the pre-receptor category, CYP17 inhibitors and AR
antagonists are gaining much recognition and will start to garner new therapeutic utility in
different stages of advanced prostate cancer.

4.0 Chemistry and Pharmacodynamics

Degarelix is a decapeptide with the sequence Ac-D-2-Nal-D-4Cpa-D-3Pal-Ser-4Aph(L-
Hor)-D-4Aph(Cbm)-Leu-llys-Pro-D-Ala-NH2. When compared to prior LHRH receptor
antagonists, degarelix was highly water soluble with a comparatively low propensity to form
gels and ability to diffuse at high concentrations in a manner similar to that of slow release
formulations of peptides. Given the potentially life-threatening allergic reaction side effects
of prior generations of LHRH receptor antagonists, degarelix was found to be significantly
less potent at releasing histamine from mast cells. [25,26]

Degarelix is a 3'-generation LHRH receptor antagonist that competitively and reversibly
binds LHRH receptors in the pituitary gland resulting in immediate suppression of LH and
FSH release, thereby resulting in a very rapid decrease in testosterone secretion by testicular
Leydig cells. [27] In general, ADT results in a 90-95% reduction in circulating levels of
testosterone [8] and the within 8-24 hours after initial dose of a LHRH receptor antagonist,
LH concentrations are reduced by 51-84%. [28] By 3 days after administration over 96% of
patients will reach castrate levels of testosterone.

4.1 Pharmacokinetics and Metabolism

Degarelix is reconstituted in a mannitol solution and given as a subcutaneous injection. Once
injected it forms a gel-like depot at the injection site when in contact with body fluids. This
results in a sustained release of the agent in a prolonged duration of action. It is released into
the systemic circulation in a biphasic manner characterized by an initial fast phase, then
undergoes a maturation stage and is limited by its diffusion out of the depot resulting in a
later slow phase. [29]

In the Phase 111 trial (CS21) the pharmacokinetics of degarelix 240mg was evaluated. With
the initial dose the AUCq.,g days Was 635ng/day per mL and Cpax Was 66.0ng/mL and
occurred at tyax = 40h. Degarelix is eliminated biphasically with a median terminal half-life
of 43 days for initial dose and 28 days for the maintenance dose. [10,26,27,30]

Degarelix undergoes degradation by the hepato-biliary system but is fully excreted by both
hepatic and renal mechanisms. [31] Degarelix has not been evaluated in those with renal
impairment. Prescribing information at this time states it does not require dose adjustment in
those with mild renal impairment but should be use with caution in those with moderate or
severe impairment. [32] The same is true for those with hepatic impairment; those with mild
or moderate impairment do not require dose adjustment, whereas caution should be take for
those with severe hepatic impairment. There is no adjustment for age or weight and drug
interactions are unlikely with degarelix as it is a poor substrate of the CYP450 system.
[30,33]
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5.0 Potential Oncologic Advantages Over LHRH Agonists

There are several hypotheses that purport to explain the supposed advantages of degarelix
over LHRH agonist therapy. The first is the elimination of testosterone surge, which is seen
with LHRH agonist therapy but not with degarelix. This eliminates the potential dangers of
clinical flare phenomenon. The second advantage is time to castration. The reduction in
circulating testosterone levels reach castrate levels within 3 days of administrating of
degarelix but requires 28 days of treatment with Leuprolide. This delay can be critical when
treating aggressive prostate cancer at high risk for rapid progression.

There is also evidence of maintenance repeat injections of LHRH agonists resulting in
testosterone mircosurges. Testosterone levels were shown to increase to above castration
levels temporarily in about a quarter of patients after goserelin injections. [34,35] The
clinical implications of these microsurges have not been established.

Lastly, FSH may be an independent growth factor due to the levels of FSH receptors
correlating with prostate volume and pathologic staging of the prostate. It is possible that
agonists binding higher levels of FSH receptors may contribute to prostate cancer, and
treatment with degarelix has been shown to suppress not only testosterone production but
FSH as well. A recent experiment in a gonadotropin-suppressed nude mouse model
xenograft with PC-3 human prostate cancer demonstrated that FSH supplementation resulted
in tumor growth, while treatment with degarelix resulted in suppression of this growth. [36]

5.1 Potential Oncologic Disadvantages

There are a few theoretical disadvantages with degarelix that should be noted. The first
disadvantage is the requirement of monthly depot injections in contrast to 3-6 month depot
injections for the LHRH agonists. While this is a consideration for some patients, it should
not limit the utility or use of degarelix. A second recent development was a published phase
Il study that randomized patients to neoadjuvant degarelix, degarelix plus antiandrogen, or
LHRH agonist plus bicalutamide for 3 months prior to prostatectomy. Unexpectedly, the
authors found a higher level of dihydrotestosterone (DHT) and normal levels of testosterone
precursors in patients treated with degarelix alone. They hypothesized that rapid suppression
of gonadotropins might lead to activation of alternative androgen production pathways or
possible off-target effects of antiandrogen therapy. Although this study is limited by a small
patient sample size, the results warrant further investigation. [37]

6.0 Clinical Efficacy

Metrics for systemic therapy in prostate cancer are different than those used in
chemotherapy for other malignancies, where objective responses are typically gauged by
radiographic criteria or survival outcomes. While such outcomes are the most relevant in any
malignancy, including prostate cancer, the disease course for metastatic prostate cancer is
long. Therefore, the surrogate markers of testosterone suppression and PSA reduction are
often utilized. Indeed, the Southwest Oncology Group (SWOG) trial 9346 in patients with
hormone-sensitive prostate cancer and SWOG trial 9916 in patients with castration-resistant
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prostate cancer demonstrated that PSA progression predicts overall survival and this
endpoint may be a surrogate endpoint in similar such trials. [38]

After demonstrating efficacy in the pre-clinical setting and in a randomized trial of healthy,
eugonadal young men, [39] degarelix was evaluated in two phase Il, dose-escalation studies.
[23,40] Both studies were open-label, randomized trials in patients of all stages of prostate
cancer in whom ADT was indicated. In the North American study, patients were given a
starting dose of 200mg degarelix and followed by 1 year of monthly injections of 60 or
80mg. [23] In the European study, patients were given starting dose 200 or 240mg of
degarelix followed by 1 year of monthly injections of 80, 120, or 160mg. [40] Of the
formulations, the 240mg dose was associated with the highest percentage of patients
achieving a castrate-level of serum testosterone within 3 days and there did not appear to be
a dose-dependent relationship with adverse events noted in the various strengths of
maintenance doses. [23,40]

The pivotal study (CS21) of degarelix that led to approval of the drug was a phase I,
randomized, open-label trial comparing degarelix vs LHRH agonists in a non-inferiority
design in which patients were randomized into three arms: degarelix 240mg starting dose
with either 80mg or 160mg monthly maintenance or a standard dose of leuprolide 7.5mg IM
monthly. [24] Patients enrolled in the trial for any indication of ADT (excluding neoadjuvant
therapy) including biochemical failure after treatment with curative intent and hormone-
sensitive metastatic disease. Patients were followed on their assigned treatment regimens for
1 year and the study was analyzed for the primary endpoint of castration with testosterone
level of < 0.5 ng/mL between 28-364 days and secondary outcomes included the speed at
which castration occurred, PSA failure following castration, adverse events, and quality of
life analysis. Of the 610 patients included in the analysis, there was no differences between
either degarelix dosing arms or the leuprolide arm in terms of the primary outcome, with all
arms achieving castration level of testosterone at 28-364 days in >96% of patients. However,
treatment with degarelix did result in a more rapid suppression of testosterone compared to
leuprolide with >95% of patients achieving castration levels by day 3 compared to a median
testosterone increase of 65% by day 3 in the leuprolide arm. [24] Although this trial utilized
two doses of degarelix maintenance, it should be noted that the 240mg/80mg dose is the
approved regimen. Secondary outcomes including PSA levels and progression-free survival
were the subject of a more in-depth analysis. [41] The incidence of PSA progression,
defined as two consecutive increases in PSA of 50% compared to nadir and = 5 ng/mL on
two consecutive measurements at least two weeks apart or death, were significantly lower in
the degarelix 240/80mg arm (7.7%), compared to the degarelix 240/160mg (12.9%), and
leuprolide arms (12.9%). When stratified by baseline prostate cancer stage, there was no
difference in PSA progression in patients with localized or locally advanced disease.
However, in patients with metastatic disease the PSA progression incidence was 36.2% and
21.6% for the leuprolide and degarelix 240/80mg respectively, although this difference did
not reach statistical significance (p=0.156), nor was the study powered for sub-group
analysis. When stratifying PSA progression by baseline PSA level, patients with a PSA > 20
ng/mL at the onset of ADT had a significantly lower risk of PSA progression with degarelix
vs. leuprolide (p=0.04). After adjustment for baseline disease stage and PSA, the hazard
ratio of PSA progression or death was 0.664 (95% CI1 0.385-1.146). It is difficult to interpret
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why PSA progression was lowest in the degarelix 240/80mg arm while the risk of PSA
progression between the higher dose of degarelix 240/160mg was similar to the leuprolide
arm, but this may be due to different concentrations of maintenance doses (160mg was
40mg/mL, 80mg was 20mg/mL) or differences in baseline characteristics (a higher
proportion of patients in the degarelix 240/160mg arm had baseline PSA > 50 ng/mL). [41]
An exploratory analysis of serum alkaline phosphatase (S-ALP) from the CS21 trial
concluded that degarelix was associated with a greater reduction in S-ALP level in patients
with metastatic disease or those with a PSA = 50 ng/mL and that degarelix was able to
maintain S-ALP suppression throughout the study period. In contrast, treatment with
leuprolide was associated with a gradual rise in S-ALP levels as the study continued. As S-
ALP is a marker of bone turnover, the implication of this analysis is that degarelix may be
superior to LHRH agonist therapy for skeletal metastasis control; however this hypothesis
remains to be tested. [42]

Following conclusion of this trial, some of the patients voluntarily continued in a 5-year
open-label extension phase of the trial (CS21A). Patients receiving degarelix were continued
on their previous dose while those patients who initially received leuprolide were
randomized to either 80mg or 160mg of degarelix, ultimately with all converting to 80mg of
degarelix following regulatory approval of this maintenance dose. While the trial has been
completed, the only published report is an interim analysis at a median follow-up of 27.5
months. In patients who continued on degarelix, there was no difference in the PSA
progression-free survival hazard rate in the extension phase. The patients who crossed-over
from leuprolide to degarelix saw the PSA progression-free survival hazard rate decrease by
more than half, with 0.20 events per year with leuprolide in the first year and 0.08 events per
year following cross-over to degarelix (p=0.003). [43]

An industry sponsored, pooled-analysis of 1,925 patients from five prospective randomized
trials concluded that compared to LHRH agonists, degarelix was associated with an
improved PSA progression-free survival, longer overall survival (HR 0.47), decreased joint,
musculoskeletal, and urinary tract events. [44] Yet this should be interpreted with caution, as
these trials were performed in very heterogeneous patient populations, with follow-up
periods as low as 3 months and the events reported in the pooled analysis were not the
primary endpoints of the original studies. [45-48] As an example, Gleason scoring was
excluded from the multivariate analysis due to lack of central review and study
heterogeneity. [44]

7.0 Other Indications

7.1 Lower Urinary Tract Symptom Reduction

Beyond standard prostate cancer control, degarelix has also been evaluated in a number of
other clinical settings including reduction of prostate volume for lower urinary tract
symptoms relief. Anderson et al. reported on a small number of patients (n=40) who were
randomized to degarelix vs. LHRH agonist plus antiandrogen for 3 months and found a
significantly larger reduction in International Prostate Symptom Score (IPSS) and prostate
volume in patients treated with degarelix. [45] This advantage of more rapid prostate
shrinkage was not confirmed in a larger trial of neoadjuvant degarelix vs. LHRH agonist
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plus antiandrogen prior to radiation therapy and a separate trial of ADT for primary
treatment of prostate cancer in patients not eligible for definitive therapy. [46,47]

7.2 Intermittent ADT

Guidelines suggest that intermittent ADT should be considered in certain patients, as it is
associated with lower cost, improved sexual function, and possible improvement in quality
of life indicators during off-treatment cycles, while maintaining oncologic efficacy. [49-51]
Degarelix has been studied in this setting in an open-label, single-arm study reporting
improved sexual function and fewer adverse events during off-treatment periods, while
maintaining PSA suppression and allowing for testosterone recovery in line with previous
studies of intermittent ADT. [52]

7.3 Second-Line ADT

Despite the initial benefits of hormonal therapy in men with prostate cancer, most patients
will eventually progress to castration-resistant disease. Treatment options in this setting have
expanded recently and include sipuleucel-T, abiraterone, enzalutamide, taxane-based
chemotherapy, and bone protective agents. [53] Degarelix has been evaluated in a few
exploratory studies in the second-line setting for men with failure after an LHRH agonist. A
1-year, open-label phase 11 trial reported on 37 patients with castrate-resistant prostate
cancer. At 3 months, the response rate was 16.7%-33.3% and probability of finishing 1 year
of treatment without PSA progression was 8—9%. [54] Given the growing array of more
effective options for castrate-resistant prostate cancer, it is unlikely that the modest results
with second-line degarelix will result in significant adoption in approach.

7.4 ADT + Radiation

Numerous trials have demonstrated improved oncologic outcomes through the combination
of ADT with definitive radiotherapy for intermediate and high-risk prostate cancer. [55]
Given the rapid onset of castration with degarelix, there is interest in the use of GnRH
antagonist treatment in this setting in order to minimize the duration of ADT and the
associated side effects. [50] A trial is currently underway comparing GnRH antagonist as
neoadjuvant therapy for prostatic brachytherapy [56] and a pilot study for combined
degarelix and external beam radiation therapy has recently completed, though the results are
still pending. [57]

8.0 Safety and Tolerability

As with all forms of ADT, degarelix is associated with a significant amount of adverse
effects (AEs) including ‘hot flashes’, prolongation of the QT interval, development of
gynecomastia, sexual dysfunction, bone loss and skeletal morbidity, anemia, psychological
and cognitive effects, metabolic alterations (weight gain, muscle loss, insulin resistance,
increased triglycerides), and cardiovascular morbidity. [58,59] The most notable AE specific
to degarelix are injection-site reactions that include pain (31%), erythema (21%), swelling
(8%), and nodules (7%). The risk of injection-site reaction was 31% after the first injection,
though this risk was diminished (2.5%) for subsequent maintenance doses and only 2% of
patients discontinued degarelix due to these reactions. Less common treatment related AEs

Expert Opin Pharmacother. Author manuscript; available in PMC 2020 April 21.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Clinton et al.

Page 9

include pyrexia, chills, and elevated alanine aminotransferase and elevated aspartate
aminotransferase. [60] Previous iterations of GnRH antagonists were associated with
significant histamine release, however the 3rd-generation degarelix is associated with
minimal histamine release and there have been very few reported incidence of anaphylaxis
in post-marketing surveillance. [61,30]

8.1 Cardiovascular Effects of GhRH Antagonists

One of the most concerning, and controversial, AEs related to ADT are the purported
cardiovascular comorbidities. [59] Although the true impact of ADT on cardiovascular risk
is still being actively debated, with differing conclusions in the literature, this risk is reported
by the FDA for LHRH agonist therapy. [62,63] Retrospective analysis from pooled data of
phase Il clinical trials suggests a lower risk of major cardiovascular events (HR 0.44) with
degarelix in patients with a history of cardiovascular disease. [64] Such post hoc analysis is
fraught as the trials were not designed for this endpoint, but prompted the recently
announced PRONOUNCE trial, a phase 11 study of degarelix vs. leuprolide to compare the
incidence of major cardiovascular events in patients with cardiovascular disease at one year.
[65] There are several biologic mechanisms that may explain the results. A mouse model of
low-density lipoprotein receptor knockout mice demonstrated that those mice treated with
GnRH antagonists develop less adiposity, characteristics of metabolic syndrome, and
atherosclerosis compared with mice that had undergone orchiectomy or LHRH agonist
therapy. [66] Most acute cardiovascular events (e.g. myocardial infarction, stroke) are caused
by rupture of atherosclerotic plaque resulting in an occlusive thrombus or emboli. [67]
Factors involved with atherosclerotic plaque rupture are the study of complex analysis, but
simplistically involve a core of lipid and necrosis covered by a thin layer of smooth muscle
cell and connective tissue, which can be degraded by infiltrating macrophages. [68,69] A
mouse model of ApoE~~ fed a high-fat diet to induce carotid artery atherosclerosis noted
that 4 weeks of LHRH agonist therapy was associated with an increase in the plaque
necrosis and macrophage infiltration, theoretically making such plaques more susceptible to
rupture, while treatment with degarelix was not associated with this histologic change. [70]
Another possible biologic explanation may lie in the presence of FSH receptors within the
endothelial surface of blood vessels. FSH receptors that would be stimulated by LHRH
agonist therapy but would presumably be less stimulated through GnRH antagonist therapy
which also suppresses FSH. [71] Additionally, T-cells have demonstrated to express GnRH
receptors, which can cause a pro-inflammatory T-helper type 1 milieu resulting in
macrophage activation that may destabilize atherosclerotic plaques. [72-74]

9.0 Regulatory Affairs and Cost

Degarelix was approved for the treatment of advanced, hormone-sensitive prostate cancer by
the United States Food and Drug Administration in 2008 and by the European Medicine
Agency in 2009. The recommended dosage is 240mg SQ administered in two 120mg
injections followed by monthly 80mg maintenance dosing. [30] Cost-effectiveness analysis
is complicated by assumptions of effectiveness and estimates of outcomes and costs, which
may vary dramatically by setting. Conclusions about the cost effectiveness of degarelix are
contradictory based on available literature. [75-77]
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10.0 Conclusion

Despite numerous advances in therapies for advanced prostate cancer, ADT remains the
mainstay of therapy. While orchiectomy and LHRH agonist treatment have been the most
commonly used form of ADT, the GnRH antagonist degarelix has shown to be at least
equally effective from an oncologic standpoint and through differences in its mechanism of
action and pharmacodynamic profile may have possible advantages over the traditional
forms of ADT - in particular for patients with preexisting cardiovascular disease, although
this remains a subject of debate. Degarelix treatment reliably and rapidly results in
castration-levels of testosterone, and this quality may be particularly attractive in patients
who are presenting with symptomatic metastases. Disadvantages include a higher incidence
of injection-site reactions (although this lessens with subsequent treatments), lack of a
longer acting depot, and questions about cost-effectiveness. Nonetheless, the observed
differences in cardiovascular events are an attractive aspect of the drug and warrant the
ongoing prospective evaluation.

11.0 Expert Opinion

Degarelix is a GnRH antagonist that results in a more rapid decrease in testosterone and is
not associated with the flare phenomenon noted in LHRH agonists. Although data from the
CS21 trial and extension study of that trial suggest a possible benefit in PSA progression in
patients with more advanced disease and higher baseline PSA levels, conclusions are limited
due to inadequate power. Additionally there is potential benefit to degarelix over LHRH
agonist therapy in terms of cardiovascular morbidity, although this data is not yet clear. The
most obvious clinical benefit of degarelix over LHRH agonists is in patients presenting with
symptomatic metastatic hormone-naive disease, where the rapid achievement of castration
level of serum testosterone and avoidance of flare is particularly attractive. Although the
concepts of microsurges in testosterone with LHRH agonist therapy and FSH suppression
with degarelix are interesting, the clinical effects are not proven. The benefits of degarelix
versus traditional LHRH agonist therapy beyond this relatively narrow indication are not
clearly defined, as there is no evidence that suggests a more rapid decline in testosterone is
associated with a more lasting oncologic benefit. Further research is warranted to define the
benefits of GnRH antagonist degarelix over LHRH agonists.
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Drug Summary Box

Box 1. Comparison summary of LHRH agonists and degarelix3°

Degarelix LHRH agonist

Rapid testosterone suppression (~3days) Prolonged suppression of testosterone (10-20days)
No initial testosterone flare Initial testosterone flare

No microsurges of testosterone Microsurges of testosterone with each injection
Complete FSH suppression Partial FSH suppression

Monthly maintenance injection 3-6 month maintenance injection schedule
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Figure 1.

Median testosterone levels during the first 28 days of treatment with degarelix, leuprolide or
orchiectomy in men with prostate cancer. [20,78]
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