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C, the most common cancer diagnosed
Pin men, is linked with CVD, Klotz
explained.”> Moreover, he said, CVD
“is the leading cause of death in all men
and also the leading cause of death in men

diagnosed with PC, particularly those with
localized disease.”"*

Risk Factors Associated

With CVD in Men With PC

Klotz stated that “the risk factors for CVD and
PC are remarkably similar.”Age is a prominent
shared risk factor for PC and CVD, he said. In

addition, lifestyle factors, such as smoking
and excessive alcohol intake, impact the risk
of both diseases.* Lifetime diet “undoubtedly
influences both the risk for CVD and [death],
and the risk for PC,” Klotz noted, adding that
“a high-fat diet predisposes [patients] to both
conditions.” Evidence suggests that obesity,
visceral adiposity, and lipoprotein levels may
have a causal effect on the development of
atherosclerotic plaque.s He later highlighted
that obesity and dyslipidemia both appear to
increase the risk of aggressive PC.#+ “There is
recent evidence that obesity results in modu-
lation and impairment of immune surveillance
in the PC microenvironment [and is] adversely
affecting disease progression,” Klotz added. As
such, obesity also increases the risk of death
duetoPC#

Another link between these conditions
is metabolic syndrome, which is associated
with CVD and an increased risk of PC, Klotz
stated.*® Notably, metabolic syndrome is
also a potential adverse event of ADT.57
Insulin resistance and hyperglycemia are
also associated with PC and CVD.** He
emphasized that this is likely the case
because high insulin levels tend to be
accompanied by high levels of other
insulin-like growth factors (IGFs), espe-
cially IGF-1,which is known to be a mitogen
for PC.#*

Prevention, Management, and
Risk Mitigation of CVD in PC

According to Klotz, numerous methods
are available to mitigate the impact of CVD
associated with ADT; however, he emphasized
that these “are not nearly as widely used as
they should be.” One of the first components

of CVD mitigation for patients on ADT is
patient and physician awareness of the signs
and symptoms of CVD.? He underscored the
importance of assessing cardiovascular risk
before beginning ADT, including an evaluation
of the patient for a history of myocardial
infarction, stroke, congestive heart failure,
peripheral vascular disease, hypertension,
chronic obstructive pulmonary disease, and
renal impairment.

Klotz also stressed the importance of
monitoring patients after beginning ADT. He
noted that physicians should monitor blood
pressure measurements and blood glucose
and lipid levels, especially because “the treat-
mentwe are using in these patients alters the
lipid profile as well as glucose.”*° Appropriate
targets for lipids include a low-density
lipoprotein (LDL) level less than 100 mg/dL,
high-density lipoprotein (HDL) level greater
than 40 mg/dL, triglyceride level less than
150 mg/dL, and non-HDL cholesterol level
less than 130 mg/dL, Klotz explained. He
added that glycated hemoglobinlevels should
be checked at least once per year, and he rec-
ommended referral to an endocrinologist or
internist if it rises above 7%.

Lifestyle Modifications

To reduce CVD risk after beginning ADT,
Klotz discussed the role of diet and exercise.
He mentioned that patients should aim
to reduce their intake of animal fat and
protein and increase their consumption of
fruits and vegetables.”

In addition to dietary changes, Klotz
underscored the impact of exercise on the
mitigation of ADT-associated CVD risk.
“Exercise influence[s the] tumor micro-
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environment in PC in at least 8 different
ways,”
and hormone levels, and immune re-

sponse, he said. Exercise can also increase

including epigenetics, cytokine

muscle mass, reducing the impact of
ADT-associated sarcopenia, he added.

Lifestyle changes can also improve the
management of CVD in patients on ADT.
Klotz stressed the importance of counseling
patients on the impact of smoking cessation
and avoidance of excessive alcohol.?

Medication Management
Following his discussion on lifestyle mod-
ifications, Klotz examined the role of
medication intervention. He noted that
micronutrients and vitamins (eg, vitamin D)
may positively impact PC and CVD, but there
are no randomized trials to support specific
recommendations.

Regarding pharmacologic therapy, Klotz
stated that “statins act not just to improve
the lipid profile, but they have a direct
effect on androgen levels intracellularly.”
He explained that statins compete for the
adrenal androgen dehydroepiandroste-
rone transporter, which “reduce[s] the
substrate available for PC cells to generate
their own testosterone and dihydrotes-
tosterone.” In a secondary analysis of a
study comparing intermittent versus con-
tinuous hormonal therapy using the large
PR7 cohort of approximately 1500 patients,
the addition of a statin was associated
with an improvement in the time to
androgen-independent progression and
PC death.”

Considering the role of metformin,
Klotz discussed how the drug is typically
used in patients with type 2 diabetes.” Two
small randomized studies of metformin
in men treated with ADT demonstrated
that compared with placebo, metformin
reduced waist circumference and weight
gain and lowered insulin and glucose
levels.”* Although numerous popula-
tion-based studies of patients with diabetes
have shown metformin to have a protective
effect related to PC progression, metasta-
sis, and mortality,” it is not widely used in
PC. However, Klotz urged physicians to
consider its role “as a preventative agent
in men going on ADT.”

Proposed Mechanisms
of ADT-Related CVD
According to Klotz, treatment for advanced
PC has involved ADT for approximately
80 years. However, “the reduction of
testosterone to castrate levels induces a ver-
sion of metabolic syndrome,” which consists
of 5 key features: increased adipose tissue,
insulin resistance, hyperglycemia, dyslipid-
emia, and hypertension, he said. The clinical
attributes of classic metabolic syndrome
differ from those of ADT-related metabolic
syndrome. He noted that ADT-related
metabolic syndrome is frequently associated
with subcutaneous fat, whereas classic
metabolic syndrome tends to involve visceral
fat, which is linked to greater CVD risk. Classic
metabolic syndrome is also associated with
more serious dyslipidemia: an increased LDL
level and decreased HDL level. In contrast,
metabolic syndrome induced by ADT tends
to involve a significantly increased HDL level,
and the LDL level typically remains the same.
In his discussion of follicle-stimulating
hormone (FSH), Klotz noted that “there
is evidence that FSH is involved in almost
everysingle aspect of the unwanted effects
of ADT,” including osteoporosis, obesity,
and CVD." He specified that the ratio of
testosterone to FSH is very important in
patients with castrate-level testosterone.

Review of Studies Evaluating
the Association Between ADT
and CVD
Thelink between CVD and ADT has remained
controversial, owing to disagreement among
studies, Klotz explained.>’s Observational
studies have shown that ADT in patients
with PC is associated with an increased risk
for CVD.> He noted that a systematic review
and meta-analysis of observational studies
evaluating the potential link between CVD
and ADT over the last decade demonstrated
a trend toward or a significant relationship
between CVD mortality and ADT in all but
1 of the studies examined (HR, 1.17; 95% CI,
1.04-1.32; P=.01)."¢

Randomized controlled trials (RCTs), by
contrast, have failed to show a significant
link between ADT and CVD, Klotz stated.>
A systematic review of RCTs found that
none were able to demonstrate a significant
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relationship between CVD mortality and
ADT.” However, Klotz emphasized that all
of these analyses were secondary and not
for assessment of a primary end point. He
reviewed results published in 2018 from
an analysis of numerous different studies
and noted that regardless of CVD end
point, the effect of ADT was conflicting
or inconclusive.”

Regarding the differences in results
between observational trials and RCTs,
Klotz emphasized that there may be
limitations in the various study designs,
especially selection bias related to the
“healthy cohort effect.”>s He explained that
patients enrolled in clinical trials “tend to
be healthier [and] tend to have longer sur-
vival than their unselected cohorts in the
general population.” For example, patients
with severe or unstable CVD are typically
excluded from participation in oncology
clinical trials, he said.>s

Klotz also discussed results from a
retrospective study of men with PC from
the CaPSURE registry who received local
therapy, ADT, local therapy and ADT, or
no therapy (watchful waiting/active sur-
veillance [WW/AS]).s The patients in the
WW/AS subgroup, who were managed con-
servatively, were likely older and had more
comorbidities and risk factors, he said. “Itis
those factors, rather than treatment-related
factors,” Klotz reasoned, “that led to the
increased rate of CVD mortality.”

Conclusions

To conclude his discussion, Klotz stated
that “there’s a clear link between PC and
CVD related to preexisting factors that
predispose [patients] to both of these
very common diseases.” Although there is
some uncertainty regarding the relation-
ship between CVD and ADT, numerous
interventions may mitigate the unwanted
effects of ADT. These include lifestyle
modifications, such as diet, exercise, and
smoking cessation, and medication-based
approaches with statins and metformin.
Klotz underscored the importance of a
multidisciplinary approach to care involving
primary care physicians, cardiologists, and
cardio-oncologists to optimize care for
patients with PC.

CANCERNETWORK.COM

ONCOLOGY™ 27



. I SIHOINNIOISDI PROSTATE CANCER

REFERENCES
1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer J Clin. 2020;70(1):7-30.
doi:10.3322/caac.21590

2. Gupta D, Lee Chuy K Yang JC, Bates M, Lombardo M, Steingart RM. Cardiovascular and metabolic
effects of androgen-deprivation therapy for prostate cancer. / Oncol Pract. 2018;14(10):580-587.
doi:10.1200/JOP.18.00178

3. Sturgeon KM, Deng L, Bluethmann SM, et al. A population-based study of cardiovascular disease
mortality risk in US cancer patients. Eur Heart J. 2019;40(48):3889-3897. doi:10.1093/eurheartj/ehz766

4. Moyad MA. Preventing aggressive prostate cancer with proven cardiovascular disease preventive
methods. Asian J Androl. 2015;17(6):874-877. doi:10.4103/1008-682X.156854

5. Zareba P, Duivenvoorden W, Leong DP, Pinthus JH. Androgen deprivation therapy and
cardiovascular disease: what is the linking mechanism? Ther Adv Urol. 2016;8(2):118-129.
doi:10.1177/1756287215617872

6. Rhee H, Gunter JH, Heathcote P, et al. Adverse effects of androgen-deprivation therapy in prostate
cancer and their management. BJU Int. 2015;115(suppl 5):3-13. doi:10.1111/bju.12964

7.He K HuH, Ye S, Wang H, Cui R, Yi L. The effect of metformin therapy on incidence and prognosis in
prostate cancer: a systematic review and meta-analysis. Sci Rep. 2019;9(1):2218. doi:10.1038/s41598-
018-38285-w

8. Saraei P, Asadi |, Kakar MA, Moradi-Kor N. The beneficial effects of metformin on cancer prevention
and therapy: a comprehensive review of recent advances. Cancer Manag Res. 2019;11:3295-3313.
doi:10.2147/CMAR .S200059

9. Bhatia N, Santos M, Jones LW, et al. Cardiovascular effects of androgen deprivation therapy for the
treatment of prostate cancer: ABCDE steps to reduce cardiovascular disease in patients with prostate
cancer. Circulation. 2016;133(5):537-541. doi:10.1161/CIRCULATIONAHA.115.012519

10. Guan J, Khambhati J, Jones LW, et al. Cardiology patient page. ABCDE steps for heart and vascular
wellness following a prostate cancer diagnosis. Circulation. 2015;132(18):€218-e220. doi:10.1161/
CIRCULATIONAHA.115.012521

11. Moyad MA. Preventing lethal prostate cancer with diet, supplements, and Rx: heart healthy continues
to be prostate healthy and “first do no harm” part I. Curr Urol Rep. 2018;19(12):104. doi:10.1007/
$11934-018-0846-4

12. Harshman LC, Wang X, Nakabayashi M, et al. Statin use at the time of initiation of androgen
deprivation therapy and time to progression in patients with hormone-sensitive prostate cancer
JAMA Oncol. 2015;1(4):495-504. Published correction appears in JAMA Oncol. 2015;1(4):544.
doi:10.1001/jamaoncol.2015.0829

13. Nobes JP, Langley SEM, Klopper T, Russell-Jones D, Laing RW. A prospective, randomized pilot
study evaluating the effects of metformin and lifestyle intervention on patients with prostate cancer
receiving androgen deprivation therapy. BJU Int. 2012;109(10):1495-1502. doi:10.1111/].1464-
410X.2011.10555.x

14. Crawford ED, Schally AV, Pinthus JH, et al. The potential role of follicle-stimulating hormone in the
cardiovascular, metabolic, skeletal, and cognitive effects associated with androgen deprivation therapy.
Urol Oncol. 2017;35(5):183-191. doi:10.1016/j.urolonc.2017.01.025

15. Punnen S, Cooperberg MR, Sadetsky N, Carroll PR. Androgen deprivation therapy and cardiovascular
risk. J Clin Oncol. 2011;29(26):3510-3516. doi:10.1200/JC0.2011.35.1494

16. Zhao J, Zhu S, Sun L, et al. Androgen deprivation therapy for prostate cancer is associated with
cardiovascular morbidity and mortality: a meta-analysis of population-based observational studies. PLoS
One. 2014;9(9):e107516. doi:10.1371/journal.pone.0107516

17. Nguyen PL, Je Y, Schutz FAB, et al. Association of androgen deprivation therapy with cardiovascular
death in patients with prostate cancer: a meta-analysis of randomized trials. JAMA. 2011;306(21):2359-
2366. doi:10.1001/jama.2011.1745

28 ONCOLOGY® JANUARY 2022



