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Background

• In US patients with non-metastatic prostate cancer, 
cardiovascular disease accounts 23% of deaths (prostate 
cancer accounted for 17% of deaths)

• Cardiovascular risk factor control suboptimal in majority of 
patients with prostate cancer

• Diagnosis & treatment of prostate cancer may represent a 
“teachable moment”

Weiner et al. Cancer 2021; 127(16): 2895

Sun, et al. JAMA Netw Open 2021; 4(2):e210070

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



1.To determine whether routine referral of patients with 
prostate cancer to a cardiologist/internist - to implement a 
systematic cardiovascular risk factor strategy - would 
improve risk factor control and reduce adverse CV outcomes 
compared with usual care

2.To identify easily recognizable clinical subgroups that might 
benefit most from this intervention

Objectives



Pragmatic randomized, controlled clinical trial

Inclusion Criteria

At least one of:

• Prostate cancer diagnosed within 12 months

• First treated with androgen deprivation therapy within 6 months

• Plan to receive androgen deprivation therapy for the first time within next 1 month

Exclusion Criteria

Any of: 

• Age <45 years

• Consulting cardiologist annually

• On statin with systolic blood pressure ≤130mmHg

Methods



Intervention group

• Referred to cardiologist or internist

• Statin irrespective of cholesterol 
levels & guideline recommendations

• Target systolic blood pressure 
≤130mmHg with blood pressure-
lowering medications as needed

• Diet and exercise guidance including 
printed materials

• Support to quit smoking using 
locally available resources

Intervention

Control group

• Could be referred to cardiologist 
or internist by usual physicians if 
clinically indicated

• Otherwise managed according to 
usual standard-of-care



1. First primary: hierarchical composite of cardiovascular 
death, MI, stroke, heart failure, suboptimal cholesterol 
(>4mmol/L) and suboptimal blood pressure (SBP 
>130mmHg) by win ratio

2. Second primary: time-to-cardiovascular death, MI, stroke 
and heart failure by competing risks analysis

3. Exploratory: each component of the first primary outcome

Outcomes



Results

55 sites

8 countries



Baseline Characteristics
Characteristic Control Group

N=1250
Intervention Group

N=1237

Mean±SD age, years 68±8 68±8

Race/Ethnicity
   Black
   Latino
   White
   Other

79 (6%)
79 (6%)

1034 (83%)
53 (4%)

97 (8%)
64 (5%)

1028 (83%)
45 (4%)

Employed 456 (36%) 480 (39%)



Baseline Characteristics
Characteristic Control Group

N=1250
Intervention Group

N=1237

Prostate cancer characteristics
   NCCN low risk
   NCCN intermediate risk
   NCCN high risk
   Metastases

104 (8%)
455 (37%)
504 (40%)
184 (15%)

82 (7%)
500 (41%)
499 (40%)
153 (12%)

Prostate cancer treatment
   Prostatectomy
   Prostate radiotherapy
   Observation
   ADT
      GnRH agonist
      GnRH antagonist

326 (26%)
338 (27%)
138 (11%)

345 (28%)
54 (4%)

343 (28%)
349 (29%)
111 (9%)

332 (27%)
49 (4%)



Baseline Cardiovascular Risk Factors 
Characteristic Control Group

N=1250
Intervention Group

N=1237

Tobacco
   Never
   Former 
   Current

571 (46%)
530 (42%)
146 (12%)

549 (44%)
565 (46%)
119 (10%)

Medical history
   Coronary artery disease
   Stroke
   Peripheral arterial disease
   Heart failure
   Diabetes
   Hypertension

56 (4%)
33 (3%)
17 (1%)
16 (1%)

172 (14%)
501 (40%)

57 (5%)
25 (2%)
15 (1%)
15 (1%)

187 (15%)
536 (43%)



Adoption of Interventions – median f/u 5.8 years

Component Overall Baseline Control Group 
Closeout

Intervention Group 
Closeout

Consulted cardiologist/ 
internist

- 21% 90%

Median (IQR) number of 
cardiologist/internist visits

- 3 (1-6) 4 (3-6)

Statin 30% 40% 63%

BP-lowering medication 45% 49% 56%

Antiplatelet medication 16% 14% 19%

Anticoagulant 3% 7% 7%



Win ratio at median 5.8 years

Hierarchical 
component

Number of events Component-specific 
win ratio

Favours 

Overall 1.60 (1.42-1.81) Intervention

Cardiovascular death 73 (2.9%) 0.75 Control

Myocardial infarction 55 (2.2%) 1.80 Intervention

Stroke 47 (1.9%) 1.07 Neutral

Heart failure 30 (1.2%) 0.57 Control

Cholesterol >4mmol/L 2.24 Intervention

SBP >130mmHg 0.99 Neutral

Among control-intervention pairs that are not tied at the end of follow-up: 

W𝒊𝒏 𝒓𝒂𝒕𝒊𝒐 =
𝑾𝒊𝒏𝒔 𝒊𝒏 𝒊𝒏𝒕𝒆𝒓𝒗𝒆𝒏𝒕𝒊𝒐𝒏 𝒈𝒓𝒐𝒖𝒑

𝑾𝒊𝒏𝒔 𝒊𝒏 𝒄𝒐𝒏𝒕𝒓𝒐𝒍 𝒈𝒓𝒐𝒖𝒑



CV Death, MI, Stroke and Heart Failure



Multiply cholesterol in mg/dL by 0.0259 to convert to mmol/L

Cholesterol Systolic BP



CV Death, MI, Stroke and Heart Failure

No Diabetes Diabetes

sHR (95% CI) 1.25 (0.88-1.78) sHR (95% CI) 0.53 (0.24-1.15)



BP <130/80mmHg BP ≥130/80mmHg

CV Death, MI, Stroke and Heart Failure

sHR (95% CI) 0.86 (0.61-1.21)sHR (95% CI) 4.85 (1.65-14.26)



Routine referral of patients with prostate cancer to a cardiovascular 
specialist:

1.Improves outcomes primarily through achieving better cholesterol control

2.Has not been shown to decrease CV death, MI, stroke and heart failure

3.May be of greater benefit in those with

• Hypertension, SBP ≥130mmHg or DBP ≥80mmHg

• Diabetes

• Total cholesterol >4mmol/L

Conclusions
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