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The evaluation and treatment of cardiovascular (CV) risk factors in men with prostate
cancer has been addressed by national guidelines in many countries. Prostate cancer,
like CV disease, is age-related. For individuals with prostate cancer who also have
CV disease, these two conditions are coexisting threats to survival. This is a particularly
important consideration when prostate cancer is treated with androgen deprivation
therapy (ADT). ADT is a standard of care for prostate cancer but exacerbates CV risks.
Treatment decisions involve balancing risks and benefits. GnRH antagonists have
been associated with lower risk of CV events than GnRH agonists in several studies.
Guidelines in Canada have suggested that GnRH antagonists may be preferable in
men with prior CV events. Given the difference in activity of these two approaches
to hormone suppression, the selection of ADT with a lesser impact on CV disease is
reasonable in men with a prior history of CV disease, due to the higher likelihood of
further CV events.
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Background
CV disease and prostate cancer are closely associated.
The risk of both begins to climb at about 50 years of age,
and they share multiple risk factors. These include the
metabolic syndrome and its related abnormalities, such
as reduced insulin sensitivity, increased levels of serum
triglycerides, and central adiposity.1,2 The presence of
metabolic syndrome is associated with higher odds of
being diagnosed with prostate cancer. Increased number
and severity of components of the metabolic syndrome
correlate with a higher grade of prostate cancer and
greater risk of progression.3 Two publications from the
Canadian Urological Association (CUA) within the last
2 years have emphasized the importance of evaluating
CV risk in patients with prostate cancer and addressing
both conditions.1,4
Prostate cancer is the most frequent cancer diagnosed
in men and one of the most common causes of cancer
death.5 Many of these cancers are indolent.6 Even as
prostate cancer advances, non-cancer-related causes
of death, particularly those due to CV events, are
common. In one US-based study of 29,000 men with
local or regional prostate cancer followed over time, CV
disease edged out prostate cancer as the cause of death
(23% vs. 17%).7 Other studies of localized prostate
cancer have also demonstrated that the percentage of
death from a CV cause exceeds that of death from the
malignancy (Figure 1). In metastatic prostate cancer, the
majority of deaths are cancer-related, but CV events
remain the most common cause of non-cancer death
and negatively affect survival.8

In one of two CUA publications on the topic of prostate
cancer and CV risk, a multidisciplinary team of Canadian
physicians described the rationale for routine screening
of CV risk factors and treatment in patients with
prostate cancer.1 In this review, it was emphasized that
CV risk assessment and modification is appropriate in
individuals being considered for ADT. The other CUA
publication provided guidelines on managing adverse
events in ADT, many of which, such as metabolic changes
and alterations in body composition, directly or indirectly
increase risk of CV complications.4
ADT in Prostate Cancer
In unresectable prostate cancer, ADT has numerous
indications, including those involving localized, metastatic,
and recurrent disease.9,10 In patients with localized disease,
ADT can improve survival when used adjunctively with
radiation.11 In those with high-risk disease, courses of
2 to 3 years have been associated with a reduced risk
of recurrence.9 In advanced prostate cancer, including
recurrent localized prostate cancer or non-metastatic
localized cancer not suitable for curative treatments,
ADT can be effective for symptom control and slowing
progression. However, ADT is most commonly used in
advanced and metastatic prostate cancer.9
The efficacy of ADT is derived from the role played
by activation of androgen signaling in malignant
prostate cell growth.12 Among numerous hormones
that par ticipate in prostate gland func tion,
testosterone and dihydrotestosterone stimulate
growth of malignant cells in the prostate. In prostate

FIGURE 1 | CVD is the Second Most Common Cause of Death in Men with Prostate Cancer
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cancer, benefit is derived from suppressing the
activity of these hormones. This can be achieved
by bilateral orchiectomy, exogenous administration
of gonadotropin-releasing hormone (GnRH) agonists
or antagonists, or treatments targeted at signaling
pathways through blockade of receptors.10
Both antagonists and agonists of GnRH, also known as
luteinizing hormone-releasing hormone (LHRH), inhibit
release of testosterone. The mechanisms of action
of these 2 classes of drugs differ. Antagonists, which
provide a direct blockade of GnRH receptors, produce a
more rapid suppression of testosterone than agonists.13
In comparison, agonists trigger an initial testosterone
surge (and microsurge on repeat dosing) before
producing receptor desensitization and downregulation
of testosterone.14
ADT can be effective for preventing relapse but is
not usually curative. Rather it is used to prevent
recurrence or inhibit progression. Both GnRH
agonists or antagonists are effective therapies
when ADT is indicated, according to several
guidelines, including those issued by the National
Comprehensive Cancer Network (NCCN).15 Both
GnRH antagonists and agonists are considered
appropriate for clinically localized disease, regional
disease, recurrent disease after radiation or
prostatectomy, and in metastatic disease.
In Canada, approved GnRH agonists include leuprolide,
goserelin, and triptorelin. The only approved GnRH
antagonist is degarelix. Consistent with several
comparative trials of GnRH antagonists and agonists,
degarelix was shown to be as effective as the GnRH
agonist leuprolide for suppressing testosterone over
1 year.16 In that trial, the proportion of patients achieving
castration-level suppression of testosterone by day 14
was substantially higher on degarelix (100% vs. 18.2%).
Over the course of the trial, degarelix, unlike leuprolide,
was not associated with testosterone microsurges with
repeat dosing.
ADT and CV Risk Management in Prostate Cancer
The relationship between ADT and CV risk is well
established. In an observational study that included
more than 37,000 prostate cancer patients, ADT
with either orchiectomy or GnRH agonists produced
an increased risk of CV disease and events.17 For
orchiectomy, the significant risks included new
onset coronary heart disease (CHD) and myocardial
infarction (MI). For GnRH agonists, the risks included
stroke, sudden cardiac death, MI, and new onset CHD
www.TheMedicalXchange.com
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(Figure 2). On the basis of this and other studies,
Health Canada adjusted the labelling of GnRH agonists
in 2011 to include increased CV risks. In the guidelines
from the CUA on use of ADT, specific strategies are
outlined for the modification of CV risk in patients
placed on ADT, including baseline CV risk assessment
and management of CV risk factors. These guidelines
call for primary care physicians to be notified when
ADT is started.
FIGURE 2 | Significant Increased Risk of Four Key CV Events
in Patients Receiving GnRH Agonist
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There is now substantial evidence suggesting that
GnRH antagonists pose a lower CV risk than GnRH
agonists. The most compelling evidence is in patients
with established CV disease. In a 2014 pooled analysis
of 6 randomized trials in men with prostate cancer
and a history of CV disease, those treated with a
GnRH antagonist were compared to those receiving a
GnRH agonist for a composite endpoint that included
MI, thrombotic events, and CV death. Despite a similar
baseline risk profile, the hazard ratio (HR) for these
events in men with pre-existing CV disease was more
than 50% lower risk for antagonists relative to agonists
(HR 0.44; P=0.002).18
Two more recently conducted randomized trials
comparing a GnRH antagonist to a GnRH agonist
also showed greater CV safety for the antagonist. In
one, the absolute risk reduction over 1 year in CV and
cerebrovascular events was 18.1% (P=0.032) in favor
of the antagonist.19 In the other, the GnRH antagonist
relugolix was associated with a more than 50% lower
relative rate of CV events (HR 0.44; 95% CI 0.24 – 0.88)
even though the proportion of patients with castrationlevel testosterone suppression at 1 year was numerically
higher on the antagonist therapy (96.7% vs. 88.8%).20
One criticism of these data is that relative CV safety
has not been a prespecified endpoint for comparison
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FIGURE 3 | PRONOUNCE Trial Primary End Point: Inverted
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The mechanism of protection from CV events among
patients receiving GnRH antagonists relative to agonists
is unclear. There is experimental evidence, particularly in
transgenic murine models, that GnRH agonists, due to their
agonist mode of action, activate the GnRH receptors of
T cells and macrophages embedded in endothelial plaques,
resulting in plaque destabilization and rupture.22,23 This
may benefit both patients with pre-existing plaques, and
those who go on to develop further plaques during the
course of treatment, which may be prolonged. Long term
studies of this phenomenon are warranted.
www.TheMedicalXchange.com

In patients with prostate cancer who are candidates
for ADT, CV risk assessment and medication should
be initiated at the time of diagnosis. A recent US
study of more than 90,000 veterans with prostate
cancer revealed that almost one third did not undergo
comprehensive CV risk assessment. 24 Even after CV
risk evaluation, more than one half had uncontrolled
modifiable CV risk factors, and nearly one third with
modifiable risk factors were not receiving therapy. In
the subgroup of patients receiving ADT, including those
with known CV disease, the rates of CV risk assessment
and treatment were only modestly increased.
FIGURE 4 | PRONOUNCE Trial Primary End Point: Inverted
KM Estimates of Cumulative Probability of First
Adjudicated MACE
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was designed to address this gap in the data. 21 The
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terminated early, which occurred at the start of the
COVID-19 pandemic. For the endpoint of progressionfree survival (PFS), the event lines were essentially
superimposable (Figure 3). Due to the low rate of events
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with respect to CV events were inconclusive. The rate
of MIs was lower in the agonist group, but more CV
deaths occurred in the agonist group. These differences
were not significant (Figure 4). The low rate of events
prevented the central question from being addressed.
This was a particular disappointment, because this
contemporary study compared GnRH antagonists and
agonists in a population tightly managed for CV risk.
One interesting aspect of PRONOUNCE was that all
enrolled patients were required to be under the care of
a cardiologist and CV therapies were added as needed.
This suggests that optimizing CV care in men on ADT
may significantly reduce the risk of subsequent CV
events and emphasizes the importance of CV screening
and early management.
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In the most recent CUA publications outlining strategies
for addressing CV risks, baseline evaluation is
recommended for all patients.1 For patients initiating
ADT, the recommendations are even more explicit.4 In
these guidelines, screening for diabetes, dyslipidemias,
obesity, and lifestyle risks for CV disease, including
smoking, unhealthy dietary practices, and inadequate
exercise is recommended prior to the initiation of ADT. In
patients with significant CV disease, including a history
of MI or stroke, the guidelines suggest consideration
of a GnRH antagonist over a GnRH agonist for risk
modification. This must be balanced against the shorter
duration of the antagonist depot formulation (1 month vs
3-6 months) and the increased rate of local site reactions
with the antagonist.
Although additional health considerations are covered
in the CUA guidelines for prostate cancer treatment
with ADT, including recommendations to maintain
bone health, reduce risk of anemia, and maintain an
acceptable quality of life, CV events represent the
most significant risk associated with ADT. CV disease
represents a major threat to long-term survival in
patients with prostate cancer.
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Conclusion
The close association between prostate cancer and
cardiometabolic health led the CUA guidelines to
emphasize routine screening and monitoring of cardiac
risk factors as well as the treatment of pre-existing CV
disease, especially for patients being initiated on ADT.
The favorable impact of GnRH antagonists and GnRH
agonists on control of prostate cancer has been similar
in the many settings in which ADT are indicated. GnRH
antagonists appear to be underused in settings of high
CV risk. Introduced later than GnRH agonists,25 GnRH
antagonists have been prescribed more sparingly
than GnRH agonists in Canada and elsewhere despite
guidelines that suggest that GnRH antagonists offer
similar efficacy. GnRH antagonists are an appropriate
choice for prostate cancer patients with established CV
disease and a reasonable choice for any candidate for
ADT. For CV disease, which is a common cause of death
in patients with early stages of prostate cancer and
the most common cause of death in those who survive
prostate cancer, CV safety is an underappreciated
consideration when selecting among options for
testosterone suppression.
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The Cardiologist’s Perspective:
Multidisciplinary Approach to Manage Impact of ADT
on CV Outcomes in Prostate Cancer
Dr. Darryl P. Leong, MBBS (Hons), MPH, M.Biostat PhD, FRACP, FESC
Rationale for a Collaborative Approach to Managing CV
Risk and Selecting Treatment
Due to the frequency with which prostate cancer
and ischemic heart disease coexist in an aging male
population, patients with prostate cancer should undergo
comprehensive CV risk assessment followed by treatment
of those risks that are modifiable. There are several
basic principles. Due to the strong likelihood that men
over the age of 60 have important CV risk factors or
asymptomatic CV disease even in the absence of prior
events, a multidisciplinary approach to risk assessment
and management is appropriate. Prostate cancer is a
slowly progressing malignancy; to improve survival
across health risks beyond cancer, a holistic approach
involving oncologists, urologists, cardiologists, and
primary care physicians should be considered.
Guidelines and Evidence-based Trials Offer Insight into
Treatment Goals in Clinical Practice
The rationale for the participation of a cardiologist
stems from evidence that screening and early
management of CV risk factors play a role in optimizing
clinical outcomes. A collaborative approach is also
appropriate for selecting prostate cancer therapies that
influence CV risk, particularly androgen deprivation
therapy (ADT).

ADT is an effective treatment at several stages of prostate
cancer, but drugs within this class have variable adverse
impacts on CV risk. The Canadian Urological Association
has expressed a preference for GnRH antagonists over
other ADT in those with pre-existing CV disease. In patients
without established coronary artery disease, there are
also data suggesting GnRH antagonists may pose a lower
risk than GnRH agonists for adverse events related to CV
disease. However, more research is needed to confirm
these observations. Within a multidisciplinary collaboration,
cardiologists can guide treatment to an optimal balance of
benefit to risk for treatment that includes ADT.
CV Screening and Early Assessment is Key to Reach
Optimal Outcomes
In a recent review, the Canadian Urological Association
provided detailed descriptions of CV risk assessments. While
it is helpful for oncologists to be familiar with the basic steps,
a multidisciplinary approach allows each specialist to focus
on his or her realm of expertise, a particular advantage in
patients with a complicated clinical profile.
Almost all prostate cancer patients face other health
risks beyond their malignancy, but CV disease is the
most significant threat. A collaborative approach among
specialists provides the best routine to optimal care.

Patients with Advanced Prostate Cancer Who Might Benefit from
Referral to a Cardiologist
Potential cardiac symptoms
Chest pain, shortness of breath, syncope, palpitations
Not seeing a cardiologist regularly with established cardiovascular disease
Coronary, cerebrovascular, peripheral arterial
Poorly controlled cardiovascular risk factors
Depends on cardiology capacity, engagement of family physician
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