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Abstract 

Prostate cancer has a very high prevalence among elder men, and this could potentially increase as longevity in many 
parts of the world is increasing. Early stages of prostate cancer can have surgical options, but the more advanced 
stages require some form of anti-androgen therapy. There are novel anti-androgen agents that were recently 
approved. Cardiovascular toxicity has been reported with some of these drugs. This is a novel report of likely cardio-
vascular toxicity due to Enzalutamide, which typically has a safer cardiovascular profile than Abiraterone.

We describe a 72-year-old male with repeated recurrence of prostate cancer with metastasis. The second time it 
recurred was within 2 years of the 1st recurrence and was treated with Enzalutamide.

However, within 2 weeks he developed systolic congestive heart failure that improved with stopping the drug and 
medical optimization.

Literature review shows that Abiraterone has more cardiovascular side effects than Enzalutamide which more com-
monly causes hypertension. The timeline in our case suggests Enzalutamide causing congestive heart failure which 
is a novel finding. This finding warrants further research regarding the safety profile of novel anti-androgen therapy. 
This includes risk stratification for potential cardiovascular adverse events and risk/benefit analysis prior to initiating 
therapy. Data on cumulative dose accumulation and risks can also be an area of future research.
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Background
Prostate cancer is the most common cancer in men in 
the United States [1], with an average age at diagnosis of 
66 and more likely to develop in older and non-Hispanic 
Black men [2]. Androgen deprivation therapy (ADT) 
is the primary treatment modality for locally advanced 
and metastatic prostate cancer. Cardiovascular risk and 
mortality incidence are higher in patients treated with 
Gonadotropin releasing hormone (GnRH) analogs. 
Adding novel agents such as Enzalutamide and Abira-
terone to the treatment regimen further increases car-
diovascular risk. Enzalutamide and Abiraterone are both 
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FDA-approved for use in metastatic castrate-resistant 
prostate cancer. We report an elderly patient who toler-
ated Abiraterone well but had significant cardiovascular 
morbidity following treatment with enzalutamide.

Case presentation
Our patient is an 82-year-old Caucasian man who had 
non-metastatic prostate cancer in 2007 and was treated 
with radiation to the prostate and androgen deprivation 
therapy. In January 2019, he had a detectable serum pros-
tate-specific antigen (PSA) in surveillance blood work. 
Imaging studies showed an anterior right seventh rib 
lesion and retroperitoneal lymphadenopathy. Treatment 
was initiated with Abiraterone and GnRH agonist, and 
his PSA steadily improved. Nevertheless, in September 
2021, his PSA started rising. Computerized tomography 
showed persistent retroperitoneal lymphadenopathy, and 
a bone scan revealed a single new abnormal area in the 
left ilium. Treatment was switched to Enzalutamide from 
Abiraterone by the Oncologist.

Two weeks after starting enzalutamide, he presented 
to the emergency room with acute onset shortness of 
breath. An echocardiogram demonstrated new cardio-
myopathy, reduced left ventricular (LV) systolic func-
tion with an ejection fraction of 20%, and severe diffuse 
hypokinesis. Left heart catheterization showed moderate 
atherosclerosis of the mid and distal portion of the left 
anterior descending artery, and cardiomyopathy was con-
sidered disproportionate to his coronary artery disease. 
He had well controlled hypertension and no history of 
alcohol use. Enzalutamide was discontinued since it was 
the only preceding event before his onset of heart fail-
ure. He was started on guideline-directed medical ther-
apy with Carvedilol and Entresto. The patient declined 
spironolactone due to concern for side effects. A repeat 
echocardiogram after three months showed improve-
ment in LV systolic function with an ejection fraction of 
45%. Our patient decided to continue ADT therapy alone 
since he is not symptomatic from his metastatic cancer.

Discussion
To our knowledge, this is the first case reported that has 
a direct correlation of enzalutamide to cardiomyopathy. 
Men treated with ADT have been well shown to have 
increased cardiovascular risk, and one study predicted 
a 20% increase in serious cardiovascular morbidity [3]. 
Enzalutamide is an androgen receptor inhibitor, and it 
binds to the androgen receptors with a higher affinity 
than older inhibitors like bicalutamide [4]. A pharma-
covigilance study by Eugene B et al. in 2021 found lower 
cardiac events in patients with Enzalutamide compared 
to Abiraterone [5], and investigators suggested that enza-
lutamide may be better suited for patients with known 

cardiac comorbidities. Our observation is contrary to 
the fact the patient had excellent tolerance to Abirater-
one but not to Enzalutamide. A meta-analysis by Lee 
HY et al. in 2020 reported a total of 7103 patients from 
seven RCTs and found Abiraterone had a higher prob-
ability of cardiac events than Enzalutamide, but the inci-
dence of hypertension was higher in patients treated with 
Enzalutamide [6]. Another meta-analysis in 2018 stud-
ied a total of 8660 patients and reported a similar result 
with an increased incidence of hypertension in patients 
treated with Enzalutamide [7]. These observations 
concord with the higher incidence of hypertension in 
patients with Enzalutamide [13% vs. 4%], as observed in 
the landmark trial comparing enzalutamide with placebo 
[8]. An interesting observation was made by Moreira R 
et  al., who reported no increased risk of cardiovascular 
events with Enzalutamide compared to Abiraterone [9]. 
With regards to specific cardiovascular events, a study in 
2020 reported hypertension (10.6%) as the most common 
cardiovascular event in the Enzalutamide group, followed 
by ischemic heart disease (1.88%) and atrial fibrillation 
(0.39%) [10].

Conclusion
We understand from this review that men treated with 
ADT have a higher risk for cardiovascular adverse events, 
and the risk increases with the addition of novel anti-
androgen treatments. Overall, Abiraterone appears to 
have a higher incidence of cardiovascular events, and 
data are conflicting in patients treated with Enzaluta-
mide. An increase in hypertension has been well docu-
mented in patients treated with Enzalutamide. Treating 
physicians must be prudent in using novel anti-androgen 
treatments in elderly patients with a detailed discussion 
about potentially serious side effects of these agents. 
More prospective research is needed to see if initiating 
cardioprotective medications will reduce the risk of car-
diovascular events in this patient population.

Abbreviations
ADT	� Androgen deprivation therapy
GnRH	� Gonadotropin releasing hormone
PSA	� Prostate specific antigen
LV	� Left ventricular

Acknowledgements
None

Authors’ contributions
A.K., A.R. and A.S. equally participated in writing the manuscript. All authors 
reviewed the manuscript. The author(s) read and approved the final 
manuscript.

Funding
None.



Page 3 of 3Kumar et al. Cardio-Oncology             (2023) 9:9 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Available on request.

Competing interests
The authors declare no competing interests.

Received: 1 September 2022   Accepted: 25 January 2023

References
	1.	 Fitzmaurice C, Allen C, Barber RM, Barregard L, et al. A systematic analysis 

for the global burden of disease study. JAMA Oncol. 2017;3(4):524–48. 
https://​doi.​org/​10.​1001/​jamao​ncol.​2016.​5688.​Errat​um.​In:​JAMAO​ncol.​
2017M​ar1;​3(3):​418.

	2.	 Surveillance, Epidemiology, and End Results (SEER) 18 registries, National 
Cancer Institute, 2021. https://​seer.​cancer.​gov

	3.	 Saigal CS, Gore JL, Krupski TL, Hanley J, et al. Androgen deprivation 
therapy increases cardiovascular morbidity in men with prostate cancer. 
Cancer. 2007;110:1493–500. https://​doi.​org/​10.​1002/​cncr.​22933.

	4.	 Penson DF, Armstrong AJ, Concepcion R, Agarwal N, et al. Enzalutamide 
versus bicalutamide in castration-resistant prostate cancer: the STRIVE 
Trial. J Clin Oncol. 2016;34(18):2098–106.

	5.	 Cone EB, Reese S, Marchese M, Nabi J, et al. Cardiovascular toxicities 
associated with Abiraterone compared to enzalutamide–a pharmacovigi-
lance study. EClinicalMedicine. 2021;36:100887.

	6.	 Lee HY, Chen HL, Teoh JY, Chen TC, et al. Abiraterone and enzalutamide 
had different adverse effects on the cardiovascular system: a systematic 
review with pairwise and network meta-analyses. Prostate Cancer Pros-
tatic Dis. 2021;24(1):244–52. https://​doi.​org/​10.​1038/​s41391-​020-​00275-3.

	7.	 Lacovelli R, Ciccarese C, Bria E, Romano M, et al. The cardiovascular toxic-
ity of Abiraterone and Enzalutamide in prostate cancer. Clin Genitourin 
Cancer. 2018;16(3):e645–53.

	8.	 Beer TM, Armstrong AJ, Rathkopf DE, Loriot Y, et al. Enzalutamide in meta-
static prostate cancer before chemotherapy. N Engl J Med. 2014;371:424–
33. https://​doi.​org/​10.​1056/​NEJMo​a1405​095.

	9.	 Moreira RB, Debiasi M, Francini E, Nuzzo PV, et al. Differential side effects 
profile in patients with mCRPC treated with abiraterone or enzalu-
tamide: a meta-analysis of randomized controlled trials. Oncotarget. 
2017;8(48):84572–8. https://​doi.​org/​10.​18632/​oncot​arget.​20028.

	10.	 Shrestha B, Gouli S, Shrestha A. Abstract 16180: Cardiovascular adverse 
events associated with androgen receptor-targeted therapy used in the 
treatment of prostate cancer. https://​doi.​org/​10.​1161/​circ.​142.​suppl_3.​
16180​Circu​lation. 2020;142:A16180

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1001/jamaoncol.2016.5688.Erratum.In:JAMAOncol.2017Mar1;3(3):418
https://doi.org/10.1001/jamaoncol.2016.5688.Erratum.In:JAMAOncol.2017Mar1;3(3):418
https://seer.cancer.gov
https://doi.org/10.1002/cncr.22933
https://doi.org/10.1038/s41391-020-00275-3
https://doi.org/10.1056/NEJMoa1405095
https://doi.org/10.18632/oncotarget.20028
https://doi.org/10.1161/circ.142.suppl_3.16180Circulation
https://doi.org/10.1161/circ.142.suppl_3.16180Circulation

	Enzalutamide induced non-ischemic cardiomyopathy. A case report and review of literature on anti-androgen therapy-related cardiovascular events
	Abstract 
	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


