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regimen was superior to a 240/80 mg regimen. More
rigorously designed RCTs are urgently needed to con-
firm the efficacy of degarelix.
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Core tip: This meta-analysis and systematic review aimed
to compare the efficacy, safety, and dosage regimens
of degarelix for prostate cancer. A total of seven papers
from 6 randomized controlled trials were identified,
involving 1204 patients. Degarelix was an useful option
in the treatment of advanced prostate cancer, and
degarelix 240/160 mg regimen was superior to 240/80
mg regimen.
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INTRODUCTION

Prostate cancer (PCa) is one of the most common malig-
nant neoplasm in men. The mortality rates associated
with PCa has reduced in many developed countries due
to improvements in curative treatment™. However, the
incidence of PCa and related mortality rates are increas-
ing in many developing countries™ .

PCa is hormone-sensitive™ and is the most common
initial treatment regime for PCa is androgen depriva-
tion therapy (ADT)™. Androgen deprivation may be
achieved by either surgical or medical intervention!.
Gonadotropin-releasing hormone (GnRH) agonists and
antagonists have been approved for ADT in treating
advanced PCa'®. GnRH agonists and antagonists ulti-
mately act by suppressing testosterone to castration
levelst”). GnRH antagonists bind directly to GnRH
receptors, blocking the effect of GnRH on the pituitary,
producing an immediate suppression of luteinising
hormone, follicle stimulating hormone, and testosterone.
GnRH antagonists are likely to replace GnRH agonists as
first-line ADT in the future™.

Degarelix, a GnRH antagonist and first-line therapy
for androgen-sensitive advanced PCa, causes a rapid
and sustained testosterone suppression to castrate
levels without a surge’. Degarelix has demonstrated a
significantly superior progression-free survival and overall
survival rates related to GnRH agonists in a recent pooled
individual patient data analysis®®. The conventional
monthly degarelix regimen of 240/80 mg (initial dosage/
maintenance dosage) has been approved by the Food
and Drug Administration (FDA) and the European Medicines
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Agency (EMA)?. The results of phase 1I and Il studies
show that the efficacy and safety of the 240/80 mg
and 240/160 mg degarelix regimens are not markedly
different!*®**!, However, the dosage-funding study by Van
Poppel et al'? suggested a regimen of dosage 240 mg
and 160 mg is preferred.

The study aims to conduct a systematic review and
meta-analysis to compare the efficacy and safety of
degarelix (240/80 mg and 240/160 mg) vs GnRH
agonists for the treatment of advanced PCa.

MATERIALS AND METHODS

Search strategy

PubMed (1966-July 2014), EMBASE.com (1974-July
2014), Cochrane Library (CENTRAL, Issue 6 of 12, June
2014), and Web of Science (2000 - July 2014) were
searched to identified all relevant RCTs, the search
was performed in July 8, 2014. No restrictions as to
language, publication data, and publication status
were applied. The search strategy was independently
conducted by two reviewers. And the search strategy
of PubMed is following: [“Prostatic Neoplasms”(Mesh)
OR “Prostatic Neoplasms, Castration-Resistant”
(Mesh)] OR [prostatic cancer* OR prostatic tumor*
OR prostatic carcinoma* OR prostatic neoplasm* OR
prostate cancer* OR prostate tumor* OR prostate
carcinoma* OR prostate neoplasm* (Title/Abstract)]
AND [“acetyl-2-naphthylalanyl-3-chlorophenylalanyl-1-
oxohexadecyl-seryl-4-aminophenylalanyl(hydrooroty
1)-4-aminophenylalanyl(carbamoyl)-leucyl-ILys-prolyl-
alaninamide” (Supplementary Concept) OR degarelix OR
firmagon] AND [random* OR randomized con-trolled
trial* OR randomized trial* OR Randomized Controlled
Trial(ptyp) OR “Randomized Controlled Trials as Topic”].
We also tracked the references of included studies and
reviews to find potentially eligible studies.

Inclusion criteria
RCTs met the following criteria were included: (1) study
participants were = 18 years old, had a histological
confirmation of PCa (all stages), for whom endocrine
treatment was indicated, and any previous or current
hormonal management of PCa had been discontinued
for > 6 mo before enrolment; (2) RCT or “random
group” was mentioned in the methodology section; and
(3) reported outcomes included the mean percentage
changes of total prostate volume (TPV), quality of
life (QoL) related to urinary symptoms, International
Prostate Symptom Score (IPSS), adverse events (AEs),
the testosterone response rates (cumulative proportion
of patients with serum testosterone suppression < 0.5
ng/mL), the incidence of prostate-specific antigen (PSA)
failure (defined as an increase in PSA of = 50% from
nadir or = 5 ng/mL on two consecutive occasions at
least two weeks apart), the incidence of death, and PSA,
luteinizing hormone (LH), follicle-stimulating hormone
(FSH) level.

Exclusion criteria were studies reporting: (1) on
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Searched PubMed, EMBASE, the Cochrane Library,
and Web of Science (total records 93), and reviewed

the references of included studies (7 = 0)
Excluded = 41

Dupliccates
‘ 52 records ‘
- - Excluded = 30
Review of titles and abstracts
‘ 22 records ‘
Excluded = 15
Not RCTs = 10
Review of full texts Not degarelix vs GnRH
agonists = 1
Final included 7 records Other regimens = 4

Figure 1 The details of identifying studies. RCT: Randomized controlled
trials; GnRH: Gonadotropin-releasing hormone.

patients who had received hormonal treatments for
PCa within 6 mo; (2) where the intervention was not
degarelix; and (3) animal studies, case-reports, reviews,
abstracts, corres or letters to the journal editors.

Two reviewers independently examined studies for
eligibility according to the eligibility criteria. Conflicts
were resolved by a third reviewer.

Data extraction and quality assessment

A standard data extraction form was designed, which
included fields for the first authors, publication year, inter-
vention regimen, study size, tumor stage, Gleason score,
dosage, duration, and outcomes. The methodological
quality was evaluated according to the Cochrane Handbook
version 5.1.0"%, namely on criteria of: Random sequence
generation (selection bias), allocation concealment
(selection bias), blinding (performance bias and detection
bias), incomplete outcome data (detection bias), selective
reporting (detection bias), and other biases. Judgments
for each entry involved stratifying the risk of bias as “low
risk”, “high risk”, or “unclear risk”. Data extraction and
quality assessment were performed by two independent
reviewers, conflicts were resolved by a third reviewer.

Statistical analysis

The standardized mean differences (SMD) with 95%CI
were calculated for continuous variables (mean per-
centage changes of TPV, mean IPSS). OR with 95%CI
were calculated for dichotomous variables (AEs, etc.).
The heterogeneity between trials was evaluated using
& statistic, where an P < 50% and a P-value = 0.10
was indicative of no statistical heterogeneity, upon which
a fixed-effects model was applied. All analyses were
conducted using Review Manager 5.2 software.

RESULTS

Search results

A total of 93 studies were identified. Forty-one studies
were excluded duo to duplication. After screening
the title and abstract of the remaining 52 studies, 30
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studies were excluded for not being a RCT, not involving
degarelix, not treating PCa, or for being an abstract,
letter. After screening the full-text versions of 22 studies,
7 studies were excluded for not being a RCT (n = 3),
for not reporting on degarelix vs GnRH agonists (n =
1) or 240/80 mg vs 240/160 mg regimens (n = 4), or
for reporting identical results as a previous RCT (n =
3), or for being a review (n = 2) or a cost-effectiveness
analysis (n = 2). Finally, 7 papers reporting on 6 RCTs,
involving 1204 patients, were included in the present
meta-analysis. The details of identifying studies could be
found in Figure 1. Three RCTs reported on degarelix vs
goserelin®™ ™, 1 on degarelix vs leuprolide™!, and 3 on
240/80 mg vs 240/160 mg degarelix regimensi'®*?, The
baseline characteristics are presented in Table 1.

Methodological quality assessment

All of the included RCTs were conducted using a multi-
center, randomized, parallel-group, open-label, com-
parative design. Only 2 studies mentioned the methods of
randomization and allocation concealment (a validated
computer program and central allocation, respectively).
However, all 6 of the RCTs failed to report the use of
blinding. All studies were considered low risk for selective
reporting (Table 2).

Meta-analysis of degarelix vs goserelin

Mean percentage changes of TPV: Three studies
involving 463 patients, reported TPV. The results of
heterogeneity evaluation between the three studies
showed that I* was 57%, P = 0.10. The results were
modelled with random effects. The efficacy of degarelix in
terms of mean percentage decreases in TPV was similar
to that of goserelin (SMD = -0.10; 95%CI: -0.43 to 0.23;
P = 0.56; Figure 2).

QoL related to urinary symptoms: Three studies™**®,
involving 463 patients, reported on QoL. The hetero-
geneity (I°) between three studies was ¥ = 76% (P =
0.02). The results were modelled with random effects.
The improvement of QoL related to urinary symptoms in
degarelix group was similar to goserelin (SMD = -0.391;
95%CI: -0.83 to 0.06; P = 0.09; Figure 2).

Mean IPSS and IPSS = 13: The mean decrease of
IPSS scores from baseline level were reported in three
studies™*'®. A fixed-effect model was used for meta-
analysis since there was no statistical heterogeneity (I
= 0%; P = 0.91). The mean decrease in IPSS scores in
the degarelix group was significantly greater than in the
goserelin group (SMD = -0.32; 95%CI: -0.51 to -0.12;
P = 0.02; Figure 3). The heterogeneity () between the
two studies for a decrease in IPSS of = 13 (moderate/
severe) from baseline level was I = 0% (P = 0.78). After
a fixed-effect model was applied, the results of the meta-
analysis indicated that the decrease in IPSS = 13 was
greater in the degarelix group than within the goserelin
group (SMD = -0.28; 95%CI: -0.48 to -0.07; P = 0.008;
Figure 3).

Changes from baseline in serum testosterone and PSA:
Three studies™**® reported the levels of testosterone

[14-16]
I
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Table 2 Methodological quality of included studies
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Ref. Adequate sequence generation Adequate allocation Blinding Incomplete outcome data Free of selective reporting
concealment addressed
Axcrona et al™ Unclear Unclear High risk Low risk Low risk
Anderson et al™ Unclear Unclear High risk Low risk Low risk
Mason et al"® Unclear Unclear High risk Low risk Low risk
Klotz et al™" Validated computer program Low risk High risk Low risk Low risk
Ozono et al"” Central allocation Low risk High risk Low risk Low risk
Van Poppel et al™ Unclear Unclear High risk Low risk Low risk
Degarelix (240/80 mg)  Goserelin (3.6 mg) Std, mean difference Std, mean difference

Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95%CI IV, random, 95%CI
1.1.1 Mean percentage changes of PTV

Axcrona K 2012 -37.2 163 82 -39 17.73 97 41.10% 0.10 (-0.19, 0.40)

Anderson J 2013 -42 23.38 27 -25 23.44 13 17.00% -0.71 (-1.39, -0.03)

Mason M 2013 -36 145 180 -35.3  16.7 64 41.90% -0.05 (-0.33, 0.24)

Subtotal (95%CI) 289 174 100.00% -0.10 (-0.43, 0.23)

Heterogeneity: Tau’ = 0.05; ;° = 4.66, df = 2 (P = 0.10); I* = 57%

Test for overall effect: Z = 0.58 (P = 0.56)

1.1.2 QoL related to urinary symptoms

Axcrona K 2012 -1.29 1.6 82 -1.27 1.7 97 38.70% -0.01 (-0.31, 0.28) -

Anderson J 2013 -1.8 1.6 27 -0.6 1.8 13 22.40% 0.71 (-1.39, -0.02) —

Mason M 2013 -0.76 1.6 180 0.16 1.6 64 38.90% -0.57 (-0.86, -0.28) &

Subtotal (95%CI) 289 174 100.00% -0.39 (-0.83, 0.06) -
Heterogeneity: Tau® = 0.11; 4° = 8.37, df = 2 (P = 0.02); I* = 76%

Test for overall effect: Z = 1.69 (P = 0.09) 2 1 0 1 2

Figure 2 The effects of degarelix (240/80 mg) and goserelin (3.6 mg) on mean percentage changes of total prostate volume and quality of life related to

urinary symptoms within included studies. QoL: Quality of life.

Degarelix (240/80 mg)

Goserelin (3.6 mg)

Std, mean difference Std, mean difference

Study or subgroup  Mean SD Total Mean SD Total Weight 1V, fixed, 95%CI 1V, fixed, 95%CI
1.2.1 Mean IPSS

Axcrona K 2012 -4.4 6.34 82 2.7 5.91 97 44.30% -0.28 (-0.57, 0.02) —&
Anderson J 2013 -11.6 6.75 27 -8.6 6.85 13 8.60% -0.43 (-1.10, 0.24) e —

Mason M 2013 -1.71 5.6 180 0.11 5.2 64 47.00% -0.33 (-0.62, -0.04) ——

Subtotal (95%CI) 289 174 100.00% -0.28 (-0.51, -0.12) <
Heterogeneity: > = 0.19, df = 2 (P = 0.91); > = 0%

Test for overall effect: Z = 3.14 (P = 0.002)

1.2.2IPSS = 13

Axcrona K 2012 -6.73 7.61 82 -4.02  9.55 97 48.30% -0.31 (-0.61, -0.01) —&

Mason M 2013 -6.04  10.67 180 -3.41  9.84 64 51.70% -0.25 (-0.54, 0.04) —=

Subtotal (95%CI) 262 161 100.00% -0.28 (-0.48, -0.07) <&
Heterogeneity: ° = 0.08, df = 1 (P = 0.78); I* = 0% L L
Test for overall effect: Z = 2.66 (P = 0.008) -1 -05 0 05 1

Figure 3 The effects of degarelix (240/80 mg) and goserelin (3.6 mg) on mean International Prostate Symptom Score and International Prostate Symptom

Score = 13 within included studies. IPSS: International Prostate Symptom Score.

and day 28 (82.57% vs 81.26%), or in the median
reduction in LH at day 1 (85.00% vs 84.15%) and at
the end of treatment (93.96% vs 93.95%). The median
reduction in FSH at the end compared with baseline
(86.03% vs 85.42%).

AEs of degarelix

The AEs associated with the treatment regimens are
presented in Table 3. The incidences of AEs due to
treatment in patients treated with degarelix 240/80 mg
were lower than those treated with goserelin 3.6 mg (OR

Baishidenge ~ WIMA | www.wjgnet.com
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= 0.62; 95%CI: 0.40-0.95; P = 0.03), and were similar
in those treated with leuprolide 7.5 mg (OR = 1.07;
95%CI: 0.67-1.71; P = 0.78) and degarelix 240/160
mg (OR = 0.80; 95%CI: 0.53-1.2; P = 0.29). The
incidences of injection site reactions were higher in the
degarelix 240/80 mg group than within the goserelin 3.6
mg (OR = 33.08; 95%CI: 15.01-72.93; P < 0.00001)
and leuprolide 7.5 mg groups (OR = 108.96; 95%CI:
14.96-793.44; P < 0.00001). The incidence of injection
site reaction were slightly fewer in the degarelix 240/80
mg group than 240/160 mg group (OR = 0.81; 95%CI:
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Degarelix (240/80) Degarelix (240/160)

Odds ratio
M-H, fixed, 95%CI

Odds ratio

Weight M-H, fixed, 95%CI

Study or subgroup Events Total Events Total

2.1.1 The proportion of patients with serum a testosterone suppression < 0.5 ng/mL from day 28 through 364
Ozono S 2012 104 110 100 105

Klotz L 2008 202 207 199 202

Van Poppel H 2008 27 30 23 25

Subtotal (95%CI) 347 332

Total events 333 322

Heterogeneity: > = 0.14, df = 2 (P = 0.93); > = 0%
Test for overall effect: Z = 0.67 (P = 0.51)

2.1.2 The proportion of patients with serum a testosterone suppression < 0.5 ng/mL at day 3

Ozono S 2012 135 136 135 137
Klotz L 2008 199 207 193 202
Subtotal (95%CI) 343 339
Total events 334 328
Heterogeneity: > = 0.17, df = 1 (P = 0.68); I* = 0%

Test for overall effect: Z = 0.50 (P = 0.62)

2.1.3 The incidence of PSA failure

Ozono S 2012 10 136 10 137
Klotz L 2008 18 207 28 202
Subtotal (95%CI) 343 339
Total events 28 38

Heterogeneity: > = 0.89, df = 1 (P = 0.35); I* = 0%
Test for overall effect: 7 = 1.35 (P = 0.18)

43.10% 0.87 (0.26, 2.93)
37.60% 0.61 (0.14, 2.58) —
19.40% 0.78 (0.12, 5.10) —

100.00% 0.75 (0.33, 1.73) -

11.60% 2.00 (0.18, 22.32) S
88.40% 1.16 (0.44, 3.07)
100.00% 1.26 (0.51, 3.09)
26.30% 1.01 (0.41, 2.51)
73.70% 0.59 (0.32, 1.11) ?
100.00% 0.70 (0.42, 1.17)

-0.01 0.1 1 10 100

Figure 4 The effect of degarelix (240/80 mg vs 240/160 mg) on serum testosterone and prostate-specific antigen within included studies. PSA: Prostate-specific

antigen.

0.60-1.09; P = 0.16).

DISCUSSION

Summary of key findings: The present study conducted
a comprehensive systematic review and meta-analysis to
assess the effectiveness of a degarelix 240/80 mg regimen
for the treatment of PCa. The results of the systematic
review and meta-analysis show that, compared with
goserelin 3.6 mg, treatment with degarelix 240/80 mg
resulted in a similar decrease in TPV and QoL related to
urinary symptoms; and that treatment with degarelix
240/80 mg was preferential in term of the decreasing
IPSS scores and reducing treatment-emergent AEs. Our
findings were similar to the pooled analysis of individual
patient data of degarelix vs luteinising hormone releasing
hormone agonists by Klotz et af”’. In addition, treatment
with degarelix 240/80 mg was not inferior to leuprolide
7.5 mg at maintaining low testosterone levels over a
1-year treatment period. Furthermore degarelix induced
testosterone and PSA suppression significantly faster
than leuprolide™, Both degarelix dosage regimens
(240/80 mg and 240/160 mg) maintained castrate
levels of testosterone; however, the testosterone suppres-
sion was not statistically different between doses.
The degarelix 240/80 mg regimen had slightly fewer
incidences of treatment-emergent AEs and injection site
reactions within PCa patients, but more patients reported
with hot flush, weight increase, and UTIs than within
those receiving 240/160 mg degarelix.

Strengths and limitations
This is the first systematic review and meta-analysis
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to comprehensively and systematically compare the
clinical effectiveness and safety of degarelix vs GnRH
agonists (goserelin and leuprolide) for treating PCa,
and to decide the best dosage regimen for degarelix
treatment. However, there were some limitations. Firstly,
though we performed a systematic literature search
of common databases and other sources, only 6 RCTs
were identified and published in English, which could
lead to a publication bias. Secondly, although degarelix
has already been widely used as first-line therapy for
PCa in the United States, European Union, and Japan®,
evidence in the form of RCTs towards its impact remain
limited. Therefore, only a small humber of studies could
have been included in our review. Thirdly, 4 of the 6
RCTs included in our study failed to report on sequence
generation and allocation concealment, and furthermore,
were all open-label trials, which might have resulted in an
overestimation of the effect!’”. Fourthly, only two dosage
regimens of degarelix (240/80 mg and 240/160 mg)
were compared for the treatment of PCa. Other dosage
regimens (200/80 mg, 200/120 mg, and 200/160 mg)
may be superior, and therefore more studies are needed
to confirm. Finally, due to the data limitation of included
studies, we could not do a meta-analysis on the survival,
and we still dont know the influences of degarelix on
3-year, 5-year and overall survival, while these data are
important in cancer.

Clinical implications:

Our meta-analysis showed that a degarelix 240/160 mg
regimen was more effective and had fewer AEs than the
conventional 240/80 mg regimen although 240/80 mg
regimen approved by the FDA and EMA. Furthermore,
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was statistically superior to goserelin in decreasing International Prostate
Symptom Scores and treatment-emergent adverse events, and suppressed
testosterone and prostate-specific antigen levels significantly faster than
leuprolide.

Terminology

A systematic review attempts to collate all empirical evidence that fits pre-
specified eligibility criteria in order to answer a specific research question. It
uses explicit, systematic methods that are selected with a view to minimizing
bias, thus providing more reliable findings from which conclusions can be
drawn and decisions made. Meta-analysis is the use of statistical methods to
summarize the results of independent studies. By combining information from
all relevant studies, meta-analyses can provide more precise estimates of the
effects of health care than those derived from the individual studies included
within a review.

Peer-review
It is a well written analysis of the existing evidence regarding degarelix in
prostate cancer.
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