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Abstract
Purpose  To study the current level of patients’ awareness, and patient-health care provider (HCP) dialogue with respect 
to treatment-related risks, especially cardiovascular risk (CVR) associated with advanced prostate cancer (PCa) treatment.
Methods  This 10-min online survey summarised data by treatment, region, and CVR (high or low).
Results  Of the 411 patients, 83% were at high CVR while only 8% patients were aware of CVR associated with PCa treat-
ment, majority of which (80%) were informed about this risk by HCPs. No significant difference in treatment approach was 
reported, regardless of patient’s CVR status. Compared to other potential risks, patients were more likely to initiate discussion 
about heart problems with HCPs (38% patients). When prompted, 26% patients rated heart problems as the most concerning 
risk factor, and this concern was twice in patients with high CVR (28%) versus low CVR (14%). Lifestyle modifications 
were made by 64% patients, of which 45% patients reported an improvement in overall well-being. Improved diet was the 
most adopted lifestyle modification.
Conclusion  There is a need to enhance a constant patient–HCP dialogue, and both groups need to make a conscious effort 
in that direction. This would help in increasing patients’ awareness of risks, having better treatment choice and acceptance, 
and reducing side-effects.
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Introduction

Prostate cancer (PCa) is the second most common cancer 
among men in the United States of America (USA) and the 
second-leading cause of cancer-related deaths [1–3]. The 
goal of therapy in patients with advanced PCa is usually to 
delay the progression of the disease.

Androgen deprivation therapy (ADT) extends progres-
sion-free survival and has shown efficacy in patients with 
advanced PCa, and those with biochemical recurrence [4]. 
Health care providers (HCPs) have a number of modalities 
at their disposal for androgen deprivation, which includes 
surgical castration (orchiectomy) and medical castration 
(hormone therapy). While surgical castration, an irrevers-
ible procedure, can be a difficult treatment for patients to 
contemplate, hormone therapy seems to be a more viable 
option for the patients, allowing androgen restoration, and 
hence a better quality of life.

Gonadotropin-releasing hormone (GnRH) antagonists 
and luteinising hormone-releasing hormone (LHRH) ago-
nists are approved hormone therapies for treating advanced 
PCa. These therapies, however, have their own benefits and 
risks [5]. Clinical studies have reported an increased risk of 
cardiovascular events, including high cholesterol, high blood 
pressure, stroke, heart attack, and even death [6, 7] with 
hormone therapy, particularly LHRH agonists.
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All these findings prompted AUA, ACS, and AHA to 
issue a joint statement warning physicians regarding the 
possibility of cardiovascular disorders (CVD) with ADT 
[8]. Also, the potential correlation between ADT and CV 
risk (CVR) prompted the inclusion of warnings in drug 
labels as well (FDA and EMA). Further, it was observed 
that patients undergoing ADT may be 2.6-times more likely 
to die of cardiovascular events than non-ADT controls [9]. 
This substantiates the need for an open dialogue between 
patients and HCPs and is important for two reasons. First, 
considering a late age onset of PCa, there is a strong possi-
bility that these older patients have pre-existing comorbidi-
ties. This has been shown in a recent study where ADT was 
associated with greater risk of heart failure, arrhythmia, and 
conduction disorder in men with pre-existing CVD versus 
those without pre-existing CVD [10]. Data also show that 
about 25–30% of the patients report with an already existing 
cardiovascular disease at the time of PCa diagnosis [11]. 
Such comorbidities have a direct impact on the cardiovas-
cular safety outcome in patients seeking ADT [12]. Second, 
ADT is independently associated with CVR factors like dys-
lipidaemia and hyperglycaemia [13], which may precipitate 
or exacerbate the cardiovascular events and mortality [14].

Despite the significant PCa treatment-related risks, there 
is a large gap in dialogue between the patient and HCP [15]. 
Data show that the treatment choice is largely based on the 
HCP’s specialty and experience rather than the patient’s 
preference [16]. As a result, some patients may regret HCP’s 
decision of the choice of treatment [17]. Therefore, there is 
a need to bring forth a patient–HCP dialogue to increase 
the awareness regarding potential treatment risks [18], espe-
cially CVR associated with ADT. This might help patients 
to have a better perception and acceptance for the treatment, 
considering the risk–benefit ratio of the treatment(s) offered 
or available, and perhaps in some cases influence the treat-
ment decisions.

With this objective in mind, and to understand the current 
level of patients’ awareness regarding PCa treatment-related 
risks, Ferring Pharmaceuticals sponsored an online ‘Man-
Aging Survey’ and questioned over 400 men with PCa from 
the USA and European Union. The survey also captured 
patient-reported treatment side-effects and lifestyle changes 
made. Here, we present the main findings from this survey.

Methods

Study population

Respondents were recruited from a panel of patients who 
identified themselves as having PCa from a blinded list of 
medical conditions. Upon entering the survey, respondents 
were re-screened to ensure that they met the recruitment 

criteria. Inclusion and exclusion criteria were kept to a mini-
mum to ensure sufficient enrolment. Patients who were not 
employed as a primary-care physician or hospital physician, 
not affiliated in any way with a pharmaceutical company, and 
those who had not participated in a related market research 
in the previous 3 months were included.

Study design

This online survey was conducted by a third party “Health-
care Market Research agency” from May to July 2014. 
The agency conducted this unbiased survey to ensure that 
all questions were asked objectively and in a non-leading 
way. The participation time for each patient was approxi-
mately 10 min. The survey consisted of questions aiming 
at three main objectives. First, to understand the current 
level of patients’ awareness of CVRs associated with PCa 
treatment; second, to understand whether relevant discus-
sions take place between patients and HCPs regarding these 
CVRs, and whether the risk is being considered for treat-
ment decision-making; and third, to understand what preven-
tative measures (if any) were taken by patients, to reduce the 
CVR apart from treatment choice. A simplified stratification 
tool was used in the survey that examined body mass index 
(BMI), smoking and concomitant disease. The patients with 
BMI ≥ 30 kg/m2, and/or smoking > 15 cigarettes/day, and/
or diagnosed with cardiovascular problems, hypertension, 
diabetes or hypercholesterolemia, were labelled as ‘High 
CVR’ and were compared to a mutually exclusive sub-group 
labelled as ‘Low CVR’.

Survey questions and data quality

The survey questions collected data on patient demograph-
ics, PCa history, comorbidities, and treatment approaches. 
Patients were also questioned about the awareness of risks 
associated with PCa treatment [erectile dysfunction, loss of 
libido, lower urinary tract symptoms, fatigue, mood change, 
bowel irritation, weight gain, hot flashes, decrease in mus-
cle mass, high cholesterol, increased health-risk (if smoker), 
diabetes, loss of bone density, heart problems or any other]. 
Information on how frequently patients connected with their 
HCPs for the evaluation/discussion of potential risks asso-
ciated with PCa treatment; patient-ranking/rating of most 
concerning risk factors; and impact of lifestyle modification 
on PCa management was also collected.

To ensure the collection of high-quality data, the fol-
lowing checks were carried out: verbatim, timestamp, 
straight-line checks, respondent verification, and patient 
verification. Respondents giving nonsensical answers to 
‘other-specify’ questions and taking less time to complete 
the survey (identified as ‘speeders’) were removed from the 
data set. Respondents giving the same score for all factors 



1087World Journal of Urology (2019) 37:1085–1093	

1 3

were further scrutinized and removed wherever appropriate. 
Digital fingerprinting was used to ensure that there was no 
duplication of respondents.

Statistical analysis

The sample size of 400 participants was agreed for this 
unbiased survey. The data collected were summarised by 
type of treatment, region, and CVR (high or low). Values 
were presented descriptively as percentages against either 
total patients or the corresponding country. A standard T 
test was used to establish the statistical significance within 
the data between the subgroup of respondents. Differences 
were considered significant at confidence interval levels of 
95% or greater and a two-sided p value of 0.05.

Results

Demographics and clinical characteristics 
of the study population

A total of 411 patients participated in the online survey from 
four countries, i.e. the USA, France, Germany, and Italy 
(250, 52, 56, and 53 patients, respectively). The majority 
of patients were over 60 years (80%), were non-smokers 
(79%), and were either overweight (46% patients with BMI 
25–29.9 kg/m2) or obese (31% patients with BMI ≥ 30 kg/
m2). The mean time since PCa diagnosis was 5.1 years 
(median: 4 years). High blood pressure (56%), high cho-
lesterol (45%), diabetes (25%), arthritis (24%), and heart 
problems (20%) were the most commonly diagnosed concur-
rent conditions in these patients. The total and country-wise 
demographic and clinical characteristics of patients are sum-
marised in Table 1. It is important to mention here that 14% 
of the patients were on ADT (Hormone therapy: 13% and 
surgical castration: 1%) (Online Resource 1).

Prevalence and awareness of CVR associated 
with PCa treatment

Of the total survey population, 83% patients were considered 
to be at a high CVR as per the criteria defined for this sur-
vey (Table 1). The high CVR was defined as: BMI of 30 or 
above; or smoker with more than 15 cigarettes a day; or diag-
nosed with CVD (cardiovascular problems, e.g. heart attack/
failure, stroke, angina, heart surgery or vascular disease), 
hypertension, diabetes or hypercholesterolemia). This num-
ber was based on “natural fall” in the random sample, where 
patients were selected and recruited, as long as they meet 
the recruitment criteria (men, diagnosed with PCa, have not 
been employed as HCP or working in pharmaceutical com-
pany or participated in the PCa-related survey in the past 

3 months). Patients’ awareness regarding the potential risk of 
heart problems associated with PCa treatment was low (8%). 
This was similar with the high CVR group, where awareness 
was only marginally higher (9%) (Fig. 1a, b). Similarly, in 
patients receiving hormone therapy the level of awareness 
for the associated CVR was 7%. Awareness regarding high 
cholesterol was greater in patients who were at a high CVR 
versus those at a low CVR (14% versus 3% patients, respec-
tively) (Fig. 1b). On the other hand, a majority of patients 

Table 1   Patient demographics and clinical characteristics

BMI (Body mass index) Group: Normal 18.5–24.9  kg/m2, Over-
weight 25–29.9 kg/m2, Obese ≥ 30 kg/m2

Total (n = 411) USA (n = 250) European 
Union 
(n = 161)

Age ≥ 60 years, % 327 (80) 212 (85) 115 (71)
 Age groups, n (%)
  <50 years 22 (5) 9 (4) 13 (8)
  50–59 years 62 (15) 29 (12) 33 (20)
  60–64 years 65 (16) 41 (16) 24 (15)
  65–69 years 110 (27) 64 (26) 46 (29)
  70–74 years 87 (21) 57 (23) 30 (19)
  75–79 years 42 (10) 33 (13) 9 (6)
  80–85 years 18 (4) 14 (6) 4 (2)
  >85 years 5 (1) 3 (1) 2 (1)

Non-smokers, n (%) 323 (79) 214 (86) 109 (68)
 BMI, kg/m2

  Mean 28.7 29.2 27.9
  Median 27.7 27.8 27.7

 BMI groups, n (%)
  Normal 91 (22) 55 (22) 36 (22)
  Overweight 191 (46) 111 (44) 80 (50)
  Obese 129 (31) 84 (34) 45 (28)

 Time since diagnosis, years
  Mean 5.1 5.5 4.4
  Median 4.0 4.0 3.0

 Medical history, %
  High blood pres-

sure
230 (56) 150 (60) 80 (50)

  High cholesterol 186 (45) 137 (55) 49 (30)
  Diabetes 101 (25) 55 (22) 46 (29)
  Heart problems 83 (20) 57 (23) 26 (16)
  Arthritis 100 (24) 81 (32) 19 (12)
  Asthma 38 (9) 18 (7) 20 (12)
  Colorectal cancer 19 (5) 7 (3) 12 (7)
  Urinary bladder 

cancer
19 (5) 11 (4) 8 (5)

  Lung cancer 11 (3) 3 (1) 8 (5)
  Others 30 (7) 24 (10) 6 (4)

High cardiovascular 
risk, %

341 (83) 212 (85) 129 (80)
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(75%) were aware of erectile dysfunction (Fig. 1a), and this 
awareness was similar in patients with high and low CVR 
(74 and 77% patients, respectively) (Fig. 1b).

Impact of CVR on PCa treatment approach

Though a majority of patients were at a high CVR, treat-
ment approach did not differ between the patients with high 

Fig. 1   a Awareness of prostate cancer treatment risks—country-wise data. EU European Union. b Awareness of prostate cancer treatment 
risks—as per cardiovascular risk category. CV cardiovascular
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and low risk. LHRH agonists were the most commonly used 
hormone therapy (67%) for PCa treatment, with 31 (66%) 
patients with a high CVR and 6 (75%) patients with a low 
CVR receiving LHRH agonist therapy. The details of hor-
mone therapy received by patients, with respect to CVR 
category, are presented in Online Resource 1.

Patient–HCP interaction regarding side‑effects 
of PCa treatment

Out of 411 patients, only 32 patients were aware of CVR 
associated with the treatment, of which 26 (81%) patients 
were informed about this risk by their HCPs. Where dis-
cussed, patients were more likely to initiate discussions 
on heart problems versus other risks associated with PCa 
treatment (Fig. 2). The other sources of awareness regard-
ing CVR included the internet, patient associations, word 
of mouth, and from prior experience. A similar pattern was 
noted for other side-effects as well, where the discussions 
were mainly HCP-initiated.

Upon prompting, 26% patients rated heart problems as the 
most concerning risk factor as compared to other risk factors 
associated with PCa treatment (Fig. 3a). This concern was 
twice as likely in patients at a high CVR versus those at a 
low CVR (28% versus 14% patients, respectively) (Fig. 3b).

Lifestyle modification for management of PCa 
treatment‑related risks

On the whole 64% patients made changes in their lifestyles 
in order to alleviate the symptoms of PCa treatment. Of 
these, nearly half of the patients reported an improved over-
all well-being. Lifestyle modification also helped to reduce 
cholesterol level and fatigue, besides improving mood and 
maintaining optimal weight and blood sugar levels (Online 
Resource 2). Improvement in the diet was considered to be 
the most adopted lifestyle modification (44% patients), more 
so in patients at a high CVR versus patients at a low CVR 
(46% versus 31% patients, respectively). Other lifestyle mod-
ifications included frequent exercise, and reduced alcohol 
and smoking (Online Resource 3a, 3b).

Discussion

The results of this survey showed that the majority of the 
patients with advanced PCa were at a high CVR. Addition-
ally, the CV mortality, which is the most common cause 
of death in PCa patients, even exceeds the PCa mortality 
[19]. In a large population study, increased relative risks 
of nonfatal and fatal CVD were found among all men with 
PCa, especially those treated with hormonal treatment [20, 

Fig. 2   Initiation of discussion on risks associated with prostate cancer treatment
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21]. ADT, especially hormone therapy in patients with PCa, 
is associated with increased CVR [16]. However, not only 
hormone therapy, but surgical castration is also associated 
with high CVR [22, 23]. Men with a recent CVD history are 
most at risk [24]. Moreover, advanced, metastatic, castration 
resistant, and chemo-resistant prostate cancer has triggered 

the change in the drug development landscape against pros-
tate cancer [25]. However, despite numerous studies stat-
ing the risk of CVR with hormone therapy, none of these 
have established the risk associated with the use of hormone 
therapy in PCa [26, 27] and this needs to be proved in rigor-
ous studies.

Fig. 3   a Most concerning potential risk factor associated with prostate cancer treatment—country-wise data. EU European Union. b Most con-
cerning potential risk factor associated with prostate cancer treatment—as per cardiovascular risk category. CV cardiovascular
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This study draws attention towards high CVR associated 
with PCa treatment; clinicians should carefully consider a 
range of CVR factors before prescribing ADT to patients 
based on the patient’s cardiac history and identify high-risk 
men who might benefit from better patient–physician inter-
action, thus encouraging them for regular cardiac monitoring 
and lifestyle modifications. Cardiotoxicity of ADT is an area 
of intense ongoing investigation and clinical studies assess-
ing the potential mechanisms by which any such risk could 
be mediated, are currently being conducted.

Despite this, the patients’ awareness regarding CVR was 
at an alarmingly low rate versus awareness regarding sexual 
dysfunction and other side-effects. The awareness regarding 
CVR was even low in patients undergoing hormone therapy. 
This is in-line with a previous study, where the fear of com-
promised sexual functioning outweighed the concern for 
CVR associated with treatment [28]. Similar results have 
been shown in another study where patients were more 
aware and worried about urinary, bowel, and sexual func-
tioning rather than cardiovascular or metabolic risks asso-
ciated with PCa treatment [29]. Importantly, regardless of 
patients’ CVR status, there were no changes in the treatment 
reported.

The results also showed that a majority of patients were 
informed of the CVR by their HCP. Per se, patients were 
less likely to initiate such discussions with their HCPs, even 
when they were at a high CVR. However, this did not mean 
that patients were not concerned about their CVRs, but it 
meant that there was a lack of awareness. This is apparent 
from the fact that where discussed, patients were more likely 
to initiate discussions on heart problems than the other risks 
associated with PCa treatment. Furthermore, a majority of 
patients made suitable lifestyle modifications to mitigate 
such risks, especially for those patients who were at a high 
CVR.

These findings are pertinent since PCa is a late-onset 
disease, and data show that by the time of diagnosis and 
initiation of treatment, many of these patients may already 
have a co-existing morbidity, such as cardiovascular disease 
[11], which may precipitate or exacerbate the existing condi-
tion. Furthermore, with an array of treatment-related side-
effects, patients may feel anxious, depressed, and confused, 
which can be substantially improved by a better patient–HCP 
dialogue [30]. In this scenario, patient–HCP dialogue plays 
an important role in anchoring the patient’s unmet needs 
[31, 32]. Similar findings were noted in this survey where 
patients were willing to make deliberate choices with respect 
to their treatment and lifestyle, once they were informed of 
the benefits and risks. This clearly substantiates the role of 
HCPs in spreading awareness regarding side-effects asso-
ciated with PCa as observed in previous studies [33, 34], 
especially when it is pertaining to potentially life-threatening 
side-effects such as cardiovascular events.

In summary, there is a need to enhance medical dialogue 
between HCPs and patients. While certainly in some pro-
gressive clinics such conversations may happen, they are not 
taking place routinely everywhere in the US, EU and other 
parts of the world. In many countries the time for regular 
visit is simply insufficient for in-depth discussions.

Thus, the onus is on the HCP, the trusted advisor, to find 
the time and space to engage patients in dialogue around 
these topics. This will help patients to better understand 
treatment-related risks, make deliberate treatment choices 
to reduce such risks by adopting a healthier lifestyle. It is an 
equal responsibility of the patients to be aware of risk factors 
by accessing various sources, primarily the physician/HCP, 
patient groups, and the internet.

Conclusion

The outcome of PCa treatment is severely affected by 
comorbidities and certain types of hormone therapies are 
associated with treatment-related risks, such as increased 
cardiovascular events. For a better understanding and cop-
ing with treatment-related side-effects, HCPs and patients 
need to be in constant dialogue and exchange information 
regularly. HCPs need to integrate the patients’ understanding 
and preference while making treatment decisions and impart 
the best suitable treatment options.
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