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Defects in DNA repair genes are now understood to be common in patients with metastatic 

castration-resistant prostate cancer (mCRPC) according to studies sequencing tumor samples 

[1] and the germline [2]. In a proof-of-concept study to demonstrate that such defects could 

be exploited therapeutically, patients with mCRPC with mutations in DNA repair genes had 

responses when treated with olaparib [3]. The mechanism by which PARP inhibition leads to 

cell death, is in part via induction of DNA double-strand breaks, which go unrepaired in 

cells harboring defects in the homologous recombination repair pathway [4].

We have previously reported on the therapeutic potential of high-dose testosterone in men 

with mCRPC [5]. Preclinical studies demonstrated that rapid cycling between high and low 

levels of androgen, termed bipolar androgen therapy (BAT), could disrupt DNA relicensing 

and produce DNA double-strand breaks in CRPC cells. Given the emerging data on DNA 

repair defects in prostate cancer and the mechanism of BAT, we postulated that men with 

such defects may be particularly susceptible to BAT. Here we report a case of an exceptional 

responder to BAT and the underlying tumor mutations that possibly explain his susceptibility 

to the therapy.

The patient is a 70-yr-old man with mCRPC. He initially presented with Gleason 9 disease 

for which he underwent radical prostatectomy followed by salvage radiation therapy. He was 

initiated on hormonal therapy 2 yr later because of rising prostate-specific antigen (PSA). He 

received bicalutamide, nilutamide, ketoconazole, and enzalutamide sequentially over 3 yr 

(Fig. 1). At the time of progression on enzalutamide, computed tomography (CT) imaging 

showed enlarging node-only disease (target lesion was 3.3 cm in the iliac node). He was 

enrolled in a clinical trial and received testosterone cypionate 400 mg intramuscularly every 

28 d and continuous luteinizing hormone–releasing hormone agonist therapy. After two 

cycles, his PSA became unmeasurable and has remained so for 20 cycles of ongoing BAT 

(Fig. 1). He achieved a radiographic complete response after six cycles. At this point, the 

patient continues to have no evidence of disease on bone scan or CT scan, nondetectable 

PSA, and testosterone in the non-castrate range.

To test whether this patient’s tumor had underlying DNA repair defects, we sequenced his 

archived primary prostate cancer tissue using a 203-gene panel (Personal Genome 

*Corresponding author. Johns Hopkins Oncology, 1650 Orleans Street, Baltimore, MD 21231, USA. Tel. +1 410 5023941; Fax: +1 410 
6149397. denmesa@jhmi.edu (Samuel R. Denmeade). 

Conflicts of interest: The authors have nothing to disclose.

HHS Public Access
Author manuscript
Eur Urol. Author manuscript; available in PMC 2018 February 12.

Published in final edited form as:
Eur Urol. 2017 March ; 71(3): 499. doi:10.1016/j.eururo.2016.09.020.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Diagnostics, Baltimore, MD, USA). The tumor was found to have an inactivating 

S1982Rfs*22 frame shift mutation in BRCA2 and an L2307F missense mutation in ATM. 

Both of these mutations were present in the germline.

The results for this patient, who is experiencing a durable complete response to BAT, 

support the hypothesis that patients harboring mutations in DNA repair pathway genes may 

be particularly sensitive to BAT. Further testing of BAT in patients with DNA repair deficits 

or testing of BAT in combination with agents targeting the DNA repair pathway is 

warranted.
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Fig. 1. 
Prostate-specific antigen (PSA) levels over time in response to the hormonal therapies 

indicated.
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