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Several abstracts presented at the 2015 European
Association of Urology Meeting highlighted new
developments in hormone therapy for prostate cancer
management. One abstract described how the luteinizing
hormone-releasing hormone (LHRH)/gonadotropinreleasing hormone (GnRH) agonist leuprolide, but not
the LHRH/GnRH antagonist degarelix, induced plaque
instability in a mouse model. A second abstract showed that

Background
In 1941, Charles Brenton Huggins and colleagues
published a paper describing their discovery of the
impact of estrogens on prostate cancer—work that
led to Huggins being a co-recipient of the Nobel
Prize in Physiology or Medicine in 1966. Following
the publication of this seminal work, hormonal
manipulation became the main type of treatment for
aggressive or advanced prostate cancer.1
Thus, the first-line approach to locally advanced
or aggressive prostate cancer, where attempt for
primary curative therapy was not an option, became
surgical castration. This worked very well, but
because a significant percentage of men, if given the
option, preferred to keep their testicles, and because
the immediate side effects of surgical castration were
devastating for some men, there was a tremendous
desire for and acceptance of the more gradual and
“less abrupt” medical castration.
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in patients with a history of severe cardiovascular disease,
degarelix was associated with fewer cardiovascular events
than treatment with an LHRH agonist. A third abstract
showed how primary androgen-deprivation therapy was
linked with increased all-cause mortality in a US registry.
A fourth abstract showed that in the ANAMEN study,
cognitive performance was not significantly affected by
6 months of treatment with GnRH agonists. Last, a fifth
abstract showed that low-dose prednisone, with or without
abiraterone, was associated with an overall low incidence
of corticosteroid-associated adverse events.
Key Words: hormone therapy, prostate cancer

For almost 30 years, gonadotropin-releasinghormone (GnRH) agonists have been used as first-line
therapies to reduce testosterone levels, instead of using
surgical castration or estrogen therapy, to manage
different stages of prostate cancer.2,3
In 2008, the introduction of the GnRH antagonist
degarelix (Firmagon, Ferring Pharmaceuticals), which
has some unique properties, represented a valuable
new treatment option for patients with hormonesensitive, advanced prostate cancer.4,5
Extensive use and cumulative clinical experience
with androgen deprivation therapy (ADT) has
identified a number of insignificant to potentially
significant possible side effects.3,6 Men receiving
long term ADT therapy may have alterations in body
composition (increased body fat mass and decreased
lean body mass),7,8 increased weight, decreased bone
mineral density, 9 changes in fasting-serum-lipid
profiles,10 decreased insulin sensitivity,11 a higher
risk of diabetes,12 metabolic syndrome,13 increased
cardiovascular events,14-16 and sexual dysfunction, hot
flashes, anemia, and cognitive decline.16
In a recent issue of European Urology, the journal of
the European Association of Urology (EAU), a group
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of North American and European authors published
a comprehensive review of the current literature on
the adverse effects of ADT along with strategies that

can help mitigate these effects.16 Figure 1 shows the
potential adverse effects of ADT and the evidencebased strategies aimed at reducing them.

Figure 1. Evidence-based strategies to mitigate the adverse effects of androgen deprivation therapy.
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The only significant concern that is still controversial
and where no suggestions were made was that related
to potential cardiovascular side effects; the studies
investigating ADT and possible increased risk of
cardiovascular disease or cardiovascular mortality
have reported conflicting results.16
These inconsistencies were evaluated by a
scientific advisory group comprised of members of
several medical societies (the American Urological
Association, the American Heart Association, the
American Cancer Society, and the American Society
of Radiation Oncologists) who concluded that ADT
may be associated with an increased incidence of
cardiovascular events.17
Based on the existing evidence, in 2010 the US Food
and Drug Administration (FDA) and Health Canada
notified the manufacturers of GnRH agonists to update
the labelling of these drugs and include a warning
about the potential increased risk of diabetes and
certain cardiovascular diseases (heart attack, sudden
cardiac death, and stroke).
A recent study looked at pooled data from six
phase 3, prospective, randomized trials in 2328 men
comparing the efficacy of GnRH agonists with GnRH
antagonists, to examine the relationship between ADT
and cardiovascular events.14 The study showed that in 705
men with pre-existing cardiovascular disease, compared
to treatment with the GnRH agonist leuprolide, treatment
with the GnRH antagonist degarelix appeared to to halve
the number of cardiac events experienced during the first
year of ADT (HR 0.476; 95% CI: 0.260-0.871, p = 0.016).
There were no differences between the two treatment
types in men without a history of cardiovascular
disease,14 suggesting that GnRH antagonists could be
a good alternative to GnRH agonists for men with preexisting cardiovascular disease.

Background summary
Different ADT modalities have different adverse-event
profiles, and therapeutic choices should be made in
an individualized manner. Most potential side effects
can be prevented or treated. GnRH antagonists have
emerged as a viable alternative to GnRH agonists,
particularly in men with a history of cardiovascular
disease, since they appear to be associated with a lower
risk of cardiovascular events.

Selected EUA abstracts
An overarching theme of abstracts presented at the
EUA 2015 meeting was that hormone therapy for
managing prostate cancer is here to stay.

7849

Five of these abstracts are summarized below. The
abstracts included preclinical and clinical studies. Some
studies supported the use of first-line, traditional hormone
therapy and explored tailored treatments to address
concerns about cardiovascular risk. Other important
studies reported on “second-line hormone therapy”
approaches using abiraterone and enzalutamide, which
are now both approved for men with pre-chemotherapy
castrate-resistant prostate cancer.

1. LHRH agonist, but not degarelix, induces
plaque instability in mice
Knutsson and colleagues18 investigated the effect
of different ADT modalities, specifically the LHRH
agonist leuprolide and the luteinizing hormonereleasing hormone (LHRH antagonist) degarelix, on
atherosclerotic plaque stability, in an ApoE-/- mouse
model.
Analyses of carotid atherosclerotic plaque were
performed after 14 weeks of diet and 4 weeks of
treatment, when mice reached 30 months of age.
Larger, unstable necrotic cores and increased
inflammation were found in plaques from leuprolidetreated mice compared with control mice and degarelixtreated mice. See Table below.

Abstract summary

In preclinical animal models, when compared with
GnRH antagonists, GnRH agonists have an increased
risk of causing plaque instability. These findings may
explain the higher cardiovascular risk in prostate
cancer patients treated with GnRH agonists.

2. Risk of cardiovascular events in prostate
cancer patients treated with an LHRH agonist
versus an LHRH antagonist
While not all studies have found an association between
ADT use and increased risk of cardiovascular disease
in patients with prostate cancer with no comorbidities
or a single coronary artery disease risk factor, there is a
significant association between ADT and an increased
risk of all-cause mortality among men with a history
of coronary artery disease-induced congestive heart
failure or myocardial infarction.19
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Nilsson and colleagues 20 performed a pooled
analysis of phase 3 trials of 1737 men (1118 men without
prior cardiovascular disease and 619 men with a history
of cardiovascular disease at baseline) to evaluate the risk
of cardiovascular events in men with prostate cancer
who received ADT (LHRH agonists or degarelix) for
longer than 6 months.
They stratified the risk of cardiovascular events
according to baseline cardiovascular disease risk factors
and severity. Baseline cardiovascular disease, if present,
was classified as severe (confirmed coronary or cerebral
event and/or surgical intervention) or non-severe (e.g.
myocardial ischemia or coronary artery disease not
considered severe).
A cardiovascular event was defined as an arterial
embolic or thrombotic event, a hemorrhagic or ischemic
cerebrovascular condition, myocardial infarction, or
other ischemic heart disease. A high-risk patient was
defined as having two or more traditional cardiovascular
disease risk factors.
Men with prostate cancer receiving ADT had an
increased cardiovascular event rate if they had a
history of severe cardiovascular disease and/or a high
cardiovascular disease-risk status at baseline.

treatment. The cumulative incidence of cardiovascular
events was 4.1 (95% CI: 1.6-8.3) with degarelix versus
14.7 (95% CI: 8.2-22.9) with an LHRH agonist (p = 0.005).

3. Primary androgen-deprivation therapy
increases all-cause mortality in US registry
study
Sammon and colleagues21 studied the relationship
between primary androgen-deprivation therapy and
all-cause mortality in a cohort of 46,376 elderly men
residing in the United States National Cancer Institute’s
Surveillance, Epidemiology, and End Results (SEER)
registry areas. The patients had been diagnosed with
localized or locally advanced prostate cancer and had
undergone therapy. In this cohort, 17,873 men (39%)
had received primary androgen deprivation therapy.
The effect of primary androgen-deprivation therapy
on overall survival was assessed using a propensity
score. The comorbidity-adjusted life expectancy was
estimated, to account for the effect of the patient’s illness
on life expectancy.
A secondary analysis was performed on a
contemporary population, using the D’Amico risk
stratification.
Primary androgen-deprivation therapy was
associated with a higher risk of all-cause mortality in
the earlier cohort (HR 1.37; 95%CI: 1.20-1.56) and in
the contemporary cohort (HR 1.48; (95%CI: 1.12-1.95).

Abstract summary

Primary androgen-deprivation therapy increases
all-cause mortality in populations matched by
comorbidity adjusted life expectancy and disease risk.
This adverse effect was most evident in men with
prolonged life expectancy (comorbidity-adjusted life
expectancy > 10 years).

4. Cognitive changes in prostate cancer
patients undergoing LHRH analog treatment

Figure 1. Cumulative incidence of cardiovascular (CV)
events in patients with low or high CV risk and nonsevere or severe cardiovascular disease (CVD), who were
being treated with degarelix versus an LHRH agonist.20

Abstract summary

In patients with a history of severe cardiovascular
disease, degarelix treatment was associated with fewer
cardiovascular events compared with LHRH-agonist
© The Canadian Journal of Urology™; 22(3); June 2015

Morote and colleagues reported their findings from
ANAMEM, an observational, prospective, multicentre,
open-label study designed to evaluate cognitive
performance at baseline and after 6 months of treatment
with GnRH agonists, in a large cohort of patients with
prostate cancer (n = 384; median age, 71 years). 22
The men’s cognitive performance was evaluated
using the following validated tests: the Digit Subtest of
the Wechsler Adult Intelligence Scale (WAIS III-1), the
Matrices (WAIS III-2) test, the Visual Memory test, the
Line Orientation test (Woodward abridged version),
and the Mental Rotation of Tridimensional Objects test.
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Abstract summary

In the ANAMEM study, the cognitive performance
of patients with prostate cancer was not significantly
affected by 6 months of androgen suppression with
GnRH agonists. Longer studies are needed.

5. Corticosteroid-associated adverse events
with long term, low dose prednisone plus
abiraterone acetate
Abiraterone acetate is a CYP17 inhibitor indicated in
combination with prednisone to treat patients with
metastatic castration-resistant prostate cancer. In
vivo, abiraterone acetate is converted to abiraterone,
an androgen biosynthesis inhibitor, which inhibits
17α-hydroxylase and C17, 20-lyase, which are involved
in androgen biosynthesis and mineralocorticoid
production.
Miller and colleagues23 investigated whether long
term use of low dose prednisone with or without
abiraterone acetate led to corticosteroid-associated
adverse events.
The most common adverse events occurring in
0.1% to 0.4% of patients were cataract, type 2 diabetes,
gastrointestinal hemorrhage, adrenal insufficiency, hip
fracture, melena, and spinal osteoporotic compression
fracture. Hyperglycemia occurred in 2% of patients.
Grade ≥ 3 corticosteroid-associated adverse events
were seen in 1% to 2% of patients, and there was no
long term (up to 30 month) trend in these events.
There was also no long term increase in weight from
baseline.

Abstract summary

Low dose prednisone given with or without abiraterone
acetate is associated with an overall low incidence of
corticosteroid-associated adverse events.

Summary
Owing to its overall safety and efficacy profile, GnRH
therapy remains a first-line treatment for advanced
hormone-sensitive prostate cancer.
While it is uncertain whether there is a link between
ADT and an increased risk of a decline in cognitive
function, the link between ADT and other side effects
is well established. However, there are specific existing
or evolving approaches to pre-empt and mitigate those
side effects.
If not managed properly, in certain patients, an
increased risk of cardiovascular disease may lead to an
increased rate of all-cause mortality and thus negate
the survival benefit associated with the use of ADT.
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In men with metastatic castrate-resistant prostate
cancer, long term use of low dose prednisone as
monotherapy or in combination with abiraterone is
linked with an overall low incidence of corticosteroidassociated adverse events.
In patients who may receive hormone therapy for
prostate cancer, there is preclinical and clinical evidence
that the GnRH antagonist degarelix is effective and
maybe safer, with a lower incidence of cardiovascular
events, than GnRH agonists, particularly in patients
with previous cardiovascular disease risk factors.

Disclosure
This meeting review was supported by Ferring
Pharmaceuticals Inc.
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