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SIDE EFFECTS OF ADT
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Side Effects



CARDIOVASCULAR DISEASE AND ADT



The Issue

• Men with Prostate Cancer have a reasonable 
cancer prognosis

• Short and long term consequences of therapy 
are important because they may affect men 
more than the cancer



Prostate cancer and cardiovascular disease

Competing risk analysis conducted for prostate cancer

Sturgeon KM et al. Eur Heart J 2019;40:3889–3897.



WHAT DOES THE EVIDENCE SHOW?



Observational Evidence

• Journal of Clinical Oncology, Keating et al. 2006 
– Observational study SEER database, n=73196
– GnRH agonists  associated with increased diabetes, myocardial 

infarction and sudden cardiac death
– Orchiectomy (6% of population) associated with diabetes but 

not cardiovascular events

• World Journal of Urology, Davey et al. 2020
– Observational study UK GP database, n=9081
– GnRH antagonists lower risk cardiac events compared to GnRH 

agonist.
– Those receiving Degarelix switched more often (33.7%) than 

those initiating agonist (6.7-18.6%)
– However – n= 101/ 9081 on Degarelix



Meta-analysis of observational data



Meta-analysis of observational data

Increased risk of any non fatal CVD 
compared to men not treated with 
ADT

GNRH agonists 38%

Orchiectomy 44%

Anti-androgen 21%

GnRH agonists association with non fatal – 57%
GnRH agonists association  with fatal MI/stroke – 51% 

European Urology 2015

8 publications included – largely registry data >300,000 patients



Meta-analysis of randomised clinical trials

JAMA 2011



Meta-analysis of randomised clinical trials

• 8 randomised trials, >4000 men

• Men with unfavourable risk prostate cancer

• ADT was not associated with fatal CVD

• ADT was associated with lower PCSM 

• ADT was associated with lower all cause mortality

JAMA 2011



Meta-analysis of randomised clinical trials 
Gonadotrophin Agonists v Antagonists

European Urology 2014



Meta-analysis of randomised clinical trials 
Gonadotrophin Agonists v Antagonists

• 6 randomised (Ferring) trials, >2000 men
• Men were excluded if they had a abnormal QT / risk 

factors for heart failure
• Men were subcategorised to 3-7months of treatment 

versus 12 months of treatment
• Death from cardiac event or death from any cause 

GnRH antagonists associated with a lower CVD event rate 
in men with pre-existing CVD comorbidities compared to 

GNRH agonists (absolute reduction 8.2%)

European Urology 2014



Oral Relugolix (LHRH antagonist) for 
Advanced Pca (HERO trial)



Challenges in interpreting the literature

• Heterogenous populations

• Real life v trial enrolled patients

• Different primary end points in RCTs



My Opinion

• Firstly do no harm + counsel patients

• Ensure that ADT is used appropriately

• In men with increased cardiovascular risk at initiation 
of ADT: responsibility to consider the risks

• Clear evidence that ADT increases fat mass and 
decreases insulin sensitivity. Encourage men to adopt 
healthier lifestyle



Guidelines

• EAU  2021 acknowledges cardiac morbidity 
but makes no recommendations

• NICE – no real comment

• AUA and AHA and ACS – high risk patients 
merit close follow up (Hypertension, 
Hyperlipidaemia, Diabetes, Smoking)



Bone Health



Bone Health and ADT



1. Morote J et al. Urology 2007;69:500–504, 
2. Shahinian, et al. N Engl J Med  2005;352:154–64; 

3. Smith, et al. J Clin Oncol 2006;24:4448–56; 
4. Alibhai, et al. J Urol 2010;184;918–24.ADT, androgen deprivation therapy; CI, confidence interval; 

PCa patients are at increased risk of osteoporosis and 
frailty fractures due to ADT

35%

43%
49%

59%

66%

82%

43%

39%
34%

30%
29%

19%

0%

20%

40%

60%

80%

100%

None 2Y 4Y 6Y 8Y 10Y

P
ro

p
o

rt
io

n
 o

f 
Pa

ti
en

ts
 (

%
) Osteopo…

Osteope…

Rate of osteoporosis in men treated with ADT1 Fracture rate per person per year, %

Shahinian 20052

(1−5 years)

Smith 20063

(>12 years)
Alibhai 20104

(6.7 years)



Bone Health and ARTA’s



1. Smith MR et al. N Engl J Med 2018; doi:10.1056/NEJMoa1715546 [Epub ahead of print].
2. Xtandi (enzalutamide) [prescribing information]. Astellas Pharma US, Inc., Northbrook, IL. July 2018. 

3. Zytiga (abiraterone acetate) [prescribing information]. Janssen Biotech, Inc., Horsham, PA. February 2018. 
4. Erleada (apalutamide) [prescribing information]. Janssen Products, LP, Horsham, PA. February 2018.

USPI, U.S. prescribing information.

Fractures are commonly reported in the investigational arm of 
phase III studies with new AR pathways inhibitors 
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Improving Bone Mineral Density

Consider assessing fracture risk in people with 
prostate cancer who are having ADT, in line 
with the NICE guideline on
osteoporosis: assessing the risk of fragility 
fracture



Lifestyle Factors and Bone Health



What is Vigorous Activity?



Brisk Walking Reduces Risk of Cancer 
Progression



Vigorous Activity Reduces Mortality in 
Cancer Survivors



Key recommendations

GOV.UK. UK Chief Medical Officers’ Physical Activity Guidelines. September 2019.


