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Abstract 

GnRH antagonist and GnRH agonist are widely used as androgen deprivation therapy for met-

astatic prostate cancer. A previous report demonstrated that patients with PSA levels of >20 

ng/mL using GnRH antagonists showed favorable outcomes in comparison to those using 

GnRH agonists. An 82-year old male patient with edema, a stony hard nodule on his prostate, 

and an initial PSA level of 6,717 ng/mL was referred to our hospital due to suspected prostate 

cancer. He received prostate needle biopsy and was diagnosed with prostate cancer with bone 

metastasis, with a Gleason Score of 4 + 4 = 8. He was then treated with a GnRH agonist (leupro-

relin acetate) and bicalutamide from July 2015. Although his PSA level decreased to 582.0 

ng/mL in December 2015, his PSA level gradually increased and CRPC developed. He indicated 

that he did not wish to take 2nd generation anti-androgen drugs or receive systemic chemo-

therapy. We introduced a GnRH antagonist (degarelix) in February 2015; his PSA level did not 

change and his CRPC was controlled. We herein report a case in which changing a GnRH ago-

nist to a GnRH antagonist contributed to CRPC control. © 2019 The Author(s) 
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Introduction 

Huggins et al. first reported the effectiveness of surgical castration for prostate cancer in 
1941 [1]. Since then androgen deprivation therapy still plays an important role in advanced 
prostate cancer. 

GnRH agonist treatment is associated risks in that it takes approximately 2 weeks to re-
duce the serum testosterone level to castration level, and it is also associated with a flare effect 
[2]. Degarelix is a GnRH agonist that came into clinical use in Japan in 2012. Degarelix treat-
ment is not associated with a surge in serum testosterone and rapidly reduces the serum tes-
tosterone level to a castration level. Klotz et al. reported degarelix was more effective than a 
GnRH agonist in the treatment of high-risk prostate cancer patients [3]. On the other hand, 
degarelix is associated with a higher rate of injection site reaction than GnRH agonist drugs, 
including leuprorelin acetate and gosereline acetate [4]. 

Miller et al. reported a case in which changing from leuprorelin acetate to degarelix re-
sulted in PSA control [5]. Until now, there have been no reports about changing from a GnRH 
agonist to an antagonist for the treatment of CRPC in a Japanese patient. We herein report a 
case in which changing a GnRH agonist to an antagonist resulted in relatively longer CRPC 
control. 

Case Presentation 

An 82-year old man with edema, a stony hard nodule on his prostate, and an initial PSA 
level of 6,717 ng/mL was referred to our hospital due to suspected prostate cancer. The pa-
tient was diagnosed with prostate adenocarcinoma based on prostate needle biopsy, and 
showed a Gleason Score of 4 + 4 = 8. CT and bone scintigraphy revealed multiple bone metas-
tases (BSI 0.29), without organ metastasis. In July 2015, combined androgen blockade was 
initiated using a GnRH agonist (leuproreline acetate) and bicalutamide 80 (mg/day). In De-
cember 2015, his PSA level decreased to 582 ng/mL but re-elevated to 807 ng/mL in January 
2016. We changed from leuprorelin acetate to a GnRH antagonist (degarelix) in February 
2016 and bone scintigraphy showed no increase in the uptake (BSI 0.04). Thereafter, we con-
tinued degarelix monotherapy and his PSA level did not increase until February 2017. The 
patient died of pneumonia in April 2017 (Fig. 1). 

Discussion 

In 1941, Huggins first reported that the performance of orchiectomy controlled prostate 
cancer in prostate cancer patients [1]. Since then, surgical castration has changed to medical 
castration using GnRH agonists and GnRH antagonists, and these androgen deprivation ther-
apies still play an important role in the treatment of advanced prostate cancer [6]. 

The important difference between GnRH agonists and antagonists is that GnRH agonist 
treatment is associated with testosterone surge and some patients show flare effects. In pa-
tients with advanced prostate cancer, these flare effects are sometimes associated with spinal 
cord compression, worsened pain, worsened lower urinary tract symptoms and other prob-
lems [2]. In advanced cases, anti-androgen therapy is sometimes introduced before a GnRH 
agonist, to avoid flare-up. Uehara et al. reported that prior anti-androgen did not prevent flare-
up [7]. Thus, GnRH antagonists are needed for the treatment of advanced prostate cancer. 
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Degarelix, a GnRH antagonist came into clinical use in Japan in 2012. For patients whose PSA 
levels are more than 20 ng/mL, GnRH antagonist treatment prolonged overall survival in com-
parison to GnRH agonist treatment [3]. Harri et al. reported a case series in which GnRH ago-
nists and antagonists were switched in Finnish prostate cancer patients [8]. The detailed 
mechanisms are still unknown; however, one possibility is that GnRH antagonists also lower 
the serum FSH level and that this decrease in FSH might be associated with an anti-tumor 
effect in prostate cancer.  

Due to the recent evidences in CRPC treatment, newly anti-androgen blockade medica-
tions or systematic chemotherapy are recommended treatments after the development of re-
sistance to initial androgen deprivation therapy [9, 10]. Not all elderly CRPC patients or pa-
tients with complications receive these new drug treatments in the real-world clinical setting 
[11]. For these patients, switching treatment to a GnRH antagonist is less invasive therapy and 
sometimes shows longer efficacy [5]. 

In our case, PSA control was achieved for more than one year after switching to a GnRH 
antagonist, following the failure of initial androgen deprivation therapy [5]. For further inves-
tigation, this case demonstrated a higher FSHR expression level in the initial prostate needle 
biopsy specimens (Fig. 2). There are no reports demonstrating the efficacy of switching from 
a GnRH agonist to an antagonist; however, the FSH receptor expression might be a clue to 
identifying cases in which switching treatment might be beneficial. 

Conclusion 

We reported a case in which changing from a GnRH agonist to an antagonist contributed 
to CRPC control in a Japanese patient. Although new targeted drugs for CRPC have been intro-
duced within the past decade, some elderly CRPC patients require less invasive therapy. 
Changing from a GnRH antagonist to an agonist might be one option for these patients.  
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Fig. 1. Clinical course of patient. 

 

 

 

Fig. 2. FSH receptor expression (a) low power field and (b) high power field. 
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