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Firmagon: Re-designing Medical Castration?

Since the innovative work of Charles
Huggins, androgen deprivation therapy
(ADT) is the main systemic therapy for
advanced prostate cancer (PCa). Initial-
ly achieved by surgical castration or
estrogens, ADT is today most often ob-
tained by Luteinizing Hormone Releas-
ing Hormone agonist (LHRHa). LHRHa
compete with natural LHRH in binding
to the pituitary receptor and suppressing
the production of the luteinizing hor-
mone (LH) and, subsequently, the se-
cretions of testosterone (T) by the testes.
Because they are agonists, initial expo-
sure to LHRHa first causes an increase
in LH and T before desensitizing the
receptor so that the onset of ADT is de-
layed by about 3 to 6 weeks. Patients
with advancing symptomatic PCa may
experience transient worsening of symp-
toms and in dramatic but rare cases po-
tentially lethal complications.

Degarelix is a LHRH-receptor antago-
nist (blocker) that immediately blocks
the LHRH receptor in the pituitary, re-
sulting therefore in a fast and sustained
suppression of LH without initial stimu-
lation [1]. The efficacy and safety of
degarelix has been tested against leupro-
lide in a 1-year phase III trial [2]. A total
of 610 patients with PCa (any stage;
median age 72 years; median PSA 19.0 ng/
mL) was randomized into 3 arms: de-
garelix one subcutaneous 240 mg start-
ing dose followed by monthly mainten-
ance doses of 80 mg or 160 mg for a to-
tal of 12 months, or intramuscular
monthly leuprolide 7.5 mg. The primary
endpoint of the trial, defined by FDA
and EMEA, was suppression of testo-
sterone to < 0.5 ng/mL at all monthly
measurements from day 28 to day 364,
thus defining the treatment response.
This was achieved by 97.2 %, 98.3 %,
and 96.4 % of patients in the degarelix
240/80 mg, degarelix 240/160 mg and
leuprolide groups, respectively (ITT
population). At 3 days after starting
treatment, testosterone levels were
<0.5 ng/mL in 96.1 % and 95.5 % of
patients in the degarelix 240/80 mg and
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240/160 mg groups, respectively, and in
none in the leuprolide group. No tran-
sient testosterone surge was seen in the
degarelix arm, in contrast to leuprolide.
The median PSA levels at 14 and 28
days were significantly lower in the
degarelix groups than in the leuprolide
group (p < 0.001). The hormonal side-
effect profiles of the 3 treatment groups
were similar to previously reported ef-
fects for androgen-deprivation therapy.
The s.c. degarelix injection was associ-
ated with a higher rate of injection site
reactions than with the i.m. leuprolide
injection (40 % vs < 1 %; p < 0.001, re-
spectively). There were no systemic al-
lergic reactions seen with degarelix.
Based on this study, the dose of 240/80
mg was chosen and then registered by
FDA and EMEA.

More interestingly, and less expected,
pre-planned sub-analysis showed dega-
relix to be significantly superior to
leuprolide in decreasing the rate of PSA
and alkaline phosphatase failure, espe-
cially in patient with the most advanced
cancers. The first analysis focused on
PSA progression-free survival (2 con-
secutive increases in PSA of 50 % com-
pared with nadir and >5 ng/ml on 2
consecutive measurements at least 2 wk
apart or death) [3]. Patients receiving
degarelix showed a significantly lower
risk of PSA progression or death com-
pared with leuprolide (p = 0.05). PSA
recurrences occurred mainly in patients
with advanced disease and exclusively
in those with baseline PSA > 20 ng/ml.
Patients with PSA > 20 ng/ml had a sig-
nificantly longer time to PSA recur-
rence with degarelix (p =0.04). The sec-
ond analysis has been focused on alka-
line phosphatase (S-ALP) [4]. Baseline
S-ALP levels were higher in metastatic
patients. In metastatic disease, after ini-
tial peaks in both groups, S-ALP levels
were suppressed below baseline with
degarelix but were maintained around
baseline with leuprolide. The late rise in
S-ALP seen with leuprolide was not ap-
parent with degarelix. The pattern of S-

ALP response was similar in patients
with a baseline PSA level of > 50 ng/
mL. Between-treatment differences in
patients with metastatic disease and
those with a PSA level of > 50 ng/mL
were significant at day 364 (p = 0.014
and 0.007, respectively).

Patients with metastatic disease or those
with PSA levels of > 50 ng/mL at base-
line had greater reductions in S-ALP
levels with degarelix than with leupro-
lide. Patients in the degarelix group
maintained S-ALP suppression through-
out the study, in contrast to those in the
leuprolide group.

These data were confirmed in a study
extension (CS21a) in which patients
receiving degarelix were allowed to cross-
over to degarelix [5]. This pinpoints at
an additional benefit of LHRH antago-
nists, beyond the initial flare suppres-
sion.
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