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This presentation will cover:

• The importance of awareness of CVD in prostate cancer

• Pathophysiology of CVD in prostate cancer

• Cardiovascular risks associated with treatment for prostate cancer

• How to assess cardiovascular risk in prostate cancer patients

• Guidelines and recommendations for preventing CVD events

Overview

CVD, cardiovascular disease



How important is CVD in PCa?

Non-cancer deaths amongst 
long-term mPCa survivors1

Latency period

25%

Metastatic prostate cancer

Other non-prostate cancers

Non-cancer cause of death

Cardiovascular diseases

Cerebrovascular diseases

COPD

Most common cause of NCM

Non-cancer deaths amongst 
patients with localised PCa2

Cardiovascular Disease

Infection

Diabetes

Alzheimers

Respiratory Disease

Digestive Disease

Kidney Disease

Suicide

Other non-neoplastic 
Disease

Most common cause of deathCOPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; mPCa, metastatic prostate cancer;

NCM, non-cancer mortality; PCa, prostate cancer. 

1. Elmehrath AO, et al. JAMA Netw Open. 2021;4(2):e2119568; 2. Luo Z, et al. Front Cardiovasc Med. 2023;10:1130691.



Why do men with PCa have high CV burden?

Improving cancer-

specific survival1
Inflammation3 ADT2Conventional CV risk 

factors2

ADT, androgen deprivation therapy; CV, cardiovascular; PCa, prostate cancer.

1. Attard G et al. Lancet Oncol 2023; 24: 443–56; 2. Ferreira VV, et al. Br J Hosp Med. 2022. https://doi.org/10.12968/hmed.2022.0334; 3. Wang Q, et al. Arterioscler Thromb Vasc Biol. 2024;44(3):698-719.

https://doi.org/10.12968/hmed.2022.0334


Risk factors in men with PCa

BP, blood pressure; CV, cardiovascular; LDL, low density lipoprotein; PCa, prostate cancer. 

1. Klimis H, et al. JACC CardioOncol. 2023;5(1):70-81.

Almost all patients with PCa had at least 1 
poorly controlled CV risk factor

51% had at least 3 poorly controlled CV 
risk factors

• Among men with localised/regional PCa, 

cardiovascular death is more frequent than 

death from the cancer itself. 

• Among men with metastatic PCa, the risk of 

cardiovascular death remains higher than 

among otherwise similar patients without Pca

• One study investigated the rate of uncontrolled 

cardiovascular risk factors among men with 

PCa

• Poor control of modifiable cardiovascular risk 

factors is common in men with PCa

• Need for improved interventions to optimise

cardiovascular risk management

Poor control of cardiovascular risk 

factors in men with prostate cancer

Adapted from Klimis et al JACC CardioOncol 2023



Pathophysiology

Acceleration of de novo atherosclerosis2

Delayed late CV events6

Destabilisation of coronary plaques in patients with pre-

existing coronary disease3

Early acute CV events6

Pro-inflammatory 

cancer state: 

Endothelial injury

Hypercoagulability1

FSH:

Normally promotes 

endothelial cell 

inflammation and 

oxidative stress2

Metabolic 

syndrome:

Promoting 

atherogenic and 

systemic 

inflammation4

Increased arterial 

stiffness5

Plaque formation 

and possible 

instability:

Testosterone 

suppression 

destabilises

existing plaques3

FSH, follicle stimulating hormone; Lp-PLA2, lipoprotein-associated phospholipase A2; CV, cardiovascular.

1. Saylor P, et al. Lancet Oncol. 2010;11(5):406-7; 2. Wang Q, et al. Arterioscler Thromb Vasc Biol. 2024;44(3):698-719; 3. Knutsson A, et al. Sci Rep. 2016;6:26220; 4. Smith MR, et al. Cancer 2008;112(10):2188-2194; 5. Hu JR, et al. Arterioscler 

Thromb Vasc Biol. 2020;40(3):e55-e64; 6. Ferreira VV, et al. Br J Hosp Med. 2022. https://doi.org/10.12968/hmed.2022.0334.

Image from: Corson MA, et al. 

The American Journal of 

Cardiology 2008;101(12)S41-S50



GNRH agonist vs antagonist

CV, cardiovascular; CVD, cardiovascular disease; MACE, major cardiovascular event; NR, not reported.

Nelson A, et al. JACC CardioOncol. 2023;5(5):613-624.

Primary outcome:

MACE
Defined as: myocardial infarction, central nervous 

system haemorrhages and cerebrosvascular

conditions, and all-cause mortality

Secondary outcome:
All-cause mortality

Study characteristics 

1106 records 
identified

936 records 
screened

91 records assessed 
for eligibility

11 studies included
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Systematic review: Electronic databases were searched for prospective, randomised trials comparing 

GnRH antagonists with agonists

Conclusions

• Volume and quality of available data remain suboptimal

• However, data suggest that GnRH antagonists 

associated with fewer CV events, and possibly 

mortality, compared with GnRH agonists
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GNRH agonist vs antagonist

CV, cardiovascular; CVD, cardiovascular disease; MACE, major cardiovascular event.

Nelson A, et al. JACC CardioOncol. 2023;5(5):613-624.



GNRH agonist vs antagonist

Crl, credible interval; GnRH, gonadotropin-releasing hormone; CV, cardiovascular; MACE, major cardiovascular event; RR, relative risk.

Nelson A, et al. JACC CardioOncol. 2023;5(5):613-624.

Key limitations:

• Short duration of follow-

up 

• Unblinded study 

designs in some 

• CV events identified 

through safety reporting 

mechanisms rather than 

as a pre-specified 

outcome



Consort diagram

OPCRD= 7,200,110

Registered for at least 1 year and initiated GnRH

Analogue= 15,701

Men and aged ≥40 = 10,759 assessed for eligibility

Linkage not possible

= 1,678

9,081 linked:
- Degarelix = 101

- Leuprorelin = 3,289

- Goserelin = 4,366

- Triptorelin = 1325

aClosest to baseline for: age, sex, BMI, smoking status, PSA, testosterone; ever before baseline: comorbidity

BMI, body mass index; CV, cardiovascular; CVD, cardiovascular disease; GnRH, gonadotrophin-releasing hormone; HF, heart failure; IHD, ischaemic heart disease; MI, myocardial infarction; OPCRD, Optimum Patient Care Research Database; 

PSA, prostate specific antigen; UTI, urinary tract infection.

Davey P, et al. World J Urol. 2021;39(2):307-315.
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ARSIs and CV risk

Abi, abiraterone; ACS, acute coronary syndrome; ARSI, androgen receptor signalling inhibitors; CV, cardiovascular; CVA, cerebrovascular accident; Doc: docetaxel; Enza, enzalutamide; RCT, randomised control trial; VTE, venous thromboembolism; 

nmHSPC, non-metastatic hormone sensitive prostate cancer; mHSPC, metastatic hormone sensitive prostate cancer; nmCRPC, non-metastatic castrate-resistant prostate cancer; mCRPC, metastatic castrate-resistant prostate cancer

El-Taji O, et al. JAMA Oncol. 2024;10(7):874-884.

Note this is a meta-analysis 

not a head-to-head study



ARSIs and CV risk

x1.8

x2.1

*Only one study available for comparison.

ADT, androgen deprivation therapy; ARSI, androgen receptor signalling inhibitors; Chi2, chi-squared test; CRPC, castrate-resistant prostate cancer; CV, cardiovascular; df, degrees of freedom; HSPC, hormone-sensitive prostate cancer; M0HSPC, 

nonmetastatic HSPC; M1HSPC, metastatic HSPC; MH, Mantel-Haenszel; mPCa, metastatic prostate cancer; RCT, randomised controlled trial; SOC, standard of care.

El-Taji O, et al. JAMA Oncol. 2024;10(7):874-884 (including supplementary information).

Note this is a meta-analysis not 

a head-to-head study. No direct 

comparisons can be made.

The incidence of all 

grade CV events was 

22.0% (1,717 of 7,813) in 

patients receiving SOC 

and 36.6% (3,479 of 

9,513) with addition of an 

ARSI

ARSI use was associated 

with increased risk of grade 3 

or higher CV events, from 

7.8% to 15.6% (16 RCTs: n = 

15,813 patients; RR, 2.10; 

95% CI, 1.72–2.55; P 

<0.001)

• Systematic review 

and meta-analysis of 

24 randomised 

clinical trials involving 

22,166 patients

• Addition of ARSI to 

ADT vs SOC 

associated with 

significantly 

increased risk of men 

experiencing CV 

events

• Increased risk of CV 

events observed for 

all ARSI agents

Note this is a meta-analysis not a head-to-head study. No direct comparisons between agents can be made.
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• Systematic review 

and meta-analysis of 

24 randomised 

clinical trials involving 

22,166 patients

• Addition of ARSI to 

ADT vs SOC 

associated with 

significantly 

increased risk of men 

experiencing CV 

events

• Increased risk of CV 

events observed for 

all ARSI agents

ARSI Agent     Any grade CV Events Grade ≥3 CV events

Pooled 

RR

95% CI Pooled 

RR

95%CI

Abiraterone Acetate 1.58 1.31-1.90 2.04 1.63-2.55

Enzalutamide 1.93 1.47-2.54 1.98 1.46-2.69

Abiraterone Acetate

+ Enzalutamide

2.92 2.59-3.30 4.08 3.01-5.52

Darolutamide 1.30* 1.09-1.54 1.91 1.27-2.87

Apalutamide 1.43 1.15-1.77 1.39 1.13-1.72

Note this is a meta-analysis not a head-to-head study. No direct comparisons between agents can be made.



ARSIs and CV risk

ACS, acute coronary syndrome; ARSI, androgen receptor signalling inhibitors; CV, cardiovascular; CVA, cerebrovascular accident; RR, relative risk. 

El-Taji O, et al. JAMA Oncol. 2024;10(7):874-884 (including supplementary information).

Dysrhythmia
(Grade ≥3)

Hypertension
(Grade ≥3)

ACS
(Grade ≥3)

CVA
(Grade ≥3)

VTE
(Grade ≥3)

CV death

0 2 4 6 8 10

Without ARSI

With ARSI

Without ARSI

With ARSI

Without ARSI

With ARSI

Without ARSI

With ARSI

Without ARSI

With ARSI

Without ARSI

With ARSI

0.3%

0.9%

0.9%

0.8%

0.7%

1.4%

0.9%

1.7%

0.7%

1.7%

4.6%

9.1%

% of patients

Hypertension
(Grade ³3)

Acute Coronary Syndrome
(Grade ³3)

Dysrhythmia
(Grade ³3)

Cerebrovascular accident
(Grade ³3)

Venous thromboembolism
(Grade ³3)

Cardiovascular death

Note this is a meta-analysis not a 

head-to-head study. No direct 

comparisons can be made.



• Risk translates into events

• Classification of risk

Low risk <10% events per 10 years

Medium risk 10-20% events per 10 years

High risk > 20% events per 10 years

• Events lead to patients becoming 
unwell and/or dying

Cardiovascular risk 

Cardiovascular Risk Score (QRISK2) Patient Information Leaflet. Available at: Cardiovascular Risk Score (QRISK2) Patient Information Leaflet - Winchmore Hill Practice. Accessed May 2025

Yusuf S et al., Lancet 2004; 364: 937–52

• Highest risk patients are those 

with established vascular disease

• Next highest are those with major 

risk factors for vascular disease: 

smokers, diabetes, renal failure, 

hypertension, hyper-

cholesterolaemia

• Lowest are younger people with 

healthy lifestyles

It is important to identify the risk of cardiovascular disease in patients with 

prostate cancer

https://www.winchmorehillpractice.nhs.uk/2021/09/08/cardiovascular-risk-score-qrisk2-patient-information-leaflet/


Higher risk in those with established CV 
disease

CV, cardiovascular.

Van Hemelrijck M, et al. J Clin Oncol. 2010; 28(21). https://doi.org/10.1200/JCO.2010.29.1567.

Image adapted from: Van Hemelrijck M et al. J Clin Oncol. 2010

https://doi.org/10.1200/JCO.2010.29.1567


Risk and treatment benefit: Primary vs 
secondary prevention

• 5-year absolute benefits on particular vascular outcomes per mmol/L LDL cholesterol 

reduction in participants with and without previous MI or CHD
• Many participants had more than one type of outcome

CHD, coronary heart disease; CI, confidence intervals; LDL, low-density lipoprotein; MI, myocardial infarction.

Baigent C, et al. Lancet 2005; 366: 1267–78.

Image adapted from: 

Baigent C et al. 

Lancet 2005.



• There are risk prediction models both for those with and without vascular 
disease https://u-prevent.com/calculators

Cardiovascular risk (2)

U-Prevent calculators. Available at: https://u-prevent.com/calculators. Accessed April 2025. Adapted from https://u-prevent.com

https://u-prevent.com/calculators
https://u-prevent.com/calculators
https://u-prevent.com/


• In practice, however, it may be better to keep it simple

• Do they have established vascular disease?

• If not, do they have major risk factors?

• If not, they are lower risk

Cardiovascular risk (3)



CVD, cardiovascular disease; NHA, novel hormonal agent.

*A patient’s risk level may transition from “Low Risk” to “Intermediate Risk” or “High Risk” after 2 or 3 years of hormonal plus NHA treatment.

Merseburger AS, et al. World J Urol. 2024:42:156-67.

Checklist for CVD risk assessment and 
stratification



• All men with prostate cancer are at risk of CV events, although their 
individual risk varies

• Management concentrates on:
• Lifestyle, including exercise and diet

• Reducing BP and cholesterol

• If known CV disease, ‘aggressive’ intervention

• If CV symptoms, see a cardiologist

• ABCDE approach

Preventing CV events

Klimis H, et al. J Am Coll Cardiol CardioOnc 2023;5:70–81.

ABCDE, risk assessment, blood pressure control, cholesterol management, diabetes care and tailored exercise prescription; BP, blood pressure; CV, cardiovascular.



Summary outline of 
recommendations 
for healthy lifestyle 

Impact of lifestyle in prostate 
cancer patients. What should we 
do? Int Braz J Urol. 2022; 48: 244-62 

DASH: Dietary Approaches to Stop Hypertension; AUDIT: Alcohol Use Disorders Identification Test.

Merseburger AS, et al. World J Urol. 2024:42:156-67.

Summary outline of recommendations for a 

healthy lifestyle



The ‘‘ABCDE’’ approach helps to guide for a consistent, 
comprehensive approach to managing cardiovascular risk in daily 
clinical practice

• A Awareness and aspirin

• B Blood pressure

• C Cholesterol and cigarettes

• D Diet and diabetes

• E Exercise

ABCDE

Hsu S et al. Clin Cardiol. 2013;36(7):383–393.



• Statins for most patients
• Measure cholesterol to determine treatment targets rather than to make the 

decision to use statins

• ACE inhibitors etc for many patients (hypertension)

• Other hypotensive drugs include amlodipine, spironolactone etc

• Modern diabetic drugs for many patients include SGLT2 inhibitors, 
GLP-1 receptor agonists etc

Which drugs are suitable for patients with 
prostate cancer at risk of CV events?

ACE, angiotension-converting enzymes; GLP-1, glucagon-like peptide 1; SGLT2, sodium-glucose co-transporter 2.



Impact of more intensive therapy 

Predicted 5-year benefits of LDL cholesterol reductions with statin treatment at different levels of risk

LDL, low-density lipoprotein.

Cholerterol Treatment Trialists’ Collaborators. Lancet 2012;380:581–90.

Adapted from Cholesterol 

Treatment Trialists’ 

Collaborators, 2012.



• Those with cardiac symptoms

• Those with left ventricular dysfunction/valve disease

• Those with electrical problems

• PCI (angioplasty/stents) does not improve prognosis in chronic 
stable angina

• CABG can improve prognosis in chronic stable angina

• Drugs improve prognosis

• Lifestyle changes improve prognosis

Who benefits from advanced cardiology 
tests/intervention?

Leong DP, et al. JACC: CardioOncol. 2024;6:835–846.

CABG, coronary artery bypass graft; PCI, percutaneous coronary intervention.



ADT, androgen deprivation therapy; CV, cardiovascular; CVD, cardiovascular disease; GnRH, gonadotrophin-releasing hormone; PCa, prostate cancer.

*Referral to cardiologists is recommended but is subject to each country’s healthcare system and resources.

Merseburger AS, et al. World J Urol. 2024:42:156-67.

Management steps for minimising cumulative 
CVD risk at ADT initiation

Adapted from Merseburger AS, et al., 2024.



ESC cardio-oncology guidelines

aClass of recommendation; bLevel of evidence; cBP, lipids, fasting glucose, HbA1c, ECG, and patient education on healthy lifestyle and lifestyle risk factor control is recommended; dSCORE2 (,70 years) or SCORE2-OP (≥70 

years) CV risk stratification: ,50 years: low risk ,2.5%, moderate risk 2.5% to ,7.5%, high risk ≥7.5%; 50–69 years: low risk ,5%; moderate risk 5% to ,10%; high risk ≥10%; ≥70 years: low risk ,7.5%, moderate risk 7.5% to,15%, 

high risk ≥15%; eSee Table 9 Classification of corrected QT interval prolongation induced by cancer drug therapy in Lyon, et al. Eur Heart J 2022; fCCS and ACS.

ADT, androgen deprivation therapy; CAD, coronary artery disease; CV, cardiovascular; CVD, cardiovascular disease; ECG, electrocardiogram; ESC, European Society of Cardiology; GnRH, gonadotrophin-releasing hormone; 

QTc, corrected QT interval.

Lyon AR, et al. Eur Heart J. 2022:43:4229-4361.

Adapted from Lyon AR, et al., 2022.



• All men with prostate cancer are at risk of CV events, although their individual 
risk varies1

• The risk of CV events is higher in those with established CV disease versus those without 
established CV disease2

• CV risk assessment is important to identify which men would benefit from CVD prevention2

• ADT and ARPIs are associated with an increased risk of cardiovascular events3,4

• Approach to CV management in men with prostate cancer:1,5,6

• ABCDE approach

• Lifestyle, including exercise and diet

• Reducing BP and cholesterol

• If known CV disease, ‘aggressive’ intervention

• If CV symptoms, see a cardiologist

Summary

1. Klimis H, et al. J Am Coll Cardiol CardioOnc 2023;5:70–81; 2. Van Hemelrijck M, et al. J Clin Oncol. 2010; 28(21). https://doi.org/10.1200/JCO.2010.29.1567; 3. Nelson A, et al. JACC CardioOncol. 

2023;5(5):613-624; 4. El-Taji O, et al. JAMA Oncol. 2024;10(7):874-884; 5. Merseburger AS, et al. World J Urol. 2024:42:156-67; 6. Hsu S et al. Clin Cardiol. 2013;36(7):383–393.

https://doi.org/10.1200/JCO.2010.29.1567
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