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Abstract 
Objective: Upfront docetaxel use for hormone naïve advanced prostate can-
cer is reported that it successfully delayed the progression to hormone re-
fractory stage, though the adequate methodology to obtain the maximum ef-
fect is unclear. We investigated these issues from our experiences of upfront 
docetaxel use with LH-RH antagonist for metastatic hormone sensitive pros-
tate cancer, aiming at the prevention of epithelial-mesenchymal transition 
(EMT) for apoptosis tolerance. Patients and Methods: Of 31 stage IV new 
prostate cancer patients treated with upfront docetaxel and LH-RH antagon-
ist (Degarelix), 25 patients who could be followed more than 12 months 
(mean 36.2 months) were analyzed. Docetaxel was used two to three courses 
basically 75 mg/m2 dose initializing two weeks after the induction of first De-
garelix. Results: The clinical course was divided clearly to two groups ac-
cording to prostate specific antigen (PSA) values. Of 25 patients, 12 patient’s 
PSA did not decrease below 0.1 ng/ml within 6 months (group A) and gradu-
ally rose afterwards. PSA in another 13 patients (group B) decreased below 
0.1 within 6 months and kept below 0.1 during the follow up period. Al-
though statistically not significant, the initial group A’s PSA was higher than 
group B’s (average 1308 and 353 ng/ml), however, number of metastasis, 
Gleason sum, and bone metastatic extent of disease showed no difference 
between them. Among group B patients, 7 cases had only upfront docetaxel 
and hormonal therapy, and some of these patients showed only atrophic 
gland and fibrotic tissue at second prostate biopsy (specimens after more than 
two years of therapy), suggesting complete response. Conclusion: Our study 
suggested that PSA value at 6 months may predict the outcome of whole 
therapy. Patients showing PSA less than 0.1 ng/ml at 6 months and requiring 
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no therapy other than docetaxel and hormone may be induced to complete 
response. Upfront docetaxel with LH-RH antagonist may prevent EMT for 
obtaining apoptosis tolerance, in case the patient does not have the castra-
tion-resistant clone at the beginning of the therapy (group B). 
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1. Introduction 

Although early detection of non-metastatic prostate cancer improved overall and 
disease specific survival for all prostate cancer patients, no apparent evidence of 
survival improvement was shown for de novo metastatic prostate cancer patients 
[1]. The GETUG-AFU-15 [2], CHAARTED [3] and STAMPEDE NCT00268476 
[4] RCT studies proved the efficacy of upfront docetaxel use for metastatic hor-
mone-sensitive prostate cancer (mHSPC) in median progression free survival 
and/or median overall survival. Following the evidences of these studies, upfront 
docetaxel therapy is becoming a standard care for patients with mHSPC [5] [6]. 
However, the best timing to start docetaxel and/or the duration of chemotherapy 
have not to be cleared [7] [8]. The reason why androgen deprivation therapy 
(ADT) must be continued eternally is said that small numbers of cancer cells 
obtain apoptosis tolerance at the beginning of the ADT, and keep alive at cell 
arrest phase as long as ADT continues, while most of the hormone-sensitive 
cancer cells go into apoptosis [9]. And these remaining cells have a chance to get 
an ability to proliferate even in low hormonal environment in some future, and 
become castrate resistant prostate cancer [10]. The LHRH-antagonist, Degarelix 
is proved to cut androgen to castrate level as early as surgical castration [11]. We 
use docetaxel as tubulin-targeting chemotherapy at the beginning of Degarelix 
hormonal therapy aiming at “no cancer cells” obtaining apoptosis tolerance. We 
here report an interesting result that may lead to more effective upfront docetax-
el use as a methodology. 

2. Patients and Methods 

Of 31 stage IV new prostate cancer patients during the period of Oct. 2014 to 
Oct. 2019, treated with upfront docetaxel and LH-RH antagonist (Degarelix), 25 
patients who could be followed more than 12 months (mean 36.2 months) were 
analyzed. Patients who had been treated surgically or radiologically as localized 
prostate cancer and advanced thereafter were excluded, because mostly they had 
already been hormonally treated when prostate specific antigen (PSA) recur-
rence. No age limitation was provided if the patient could approve chemothera-
py. Docetaxel was used two to three courses monthly basically 75 mg/m2 dose 
initializing two weeks after the induction of first Degarelix. As this study was not 
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a controlled study but an observational study, for the patients underwent up-
front docetaxel and Degarelix, attending physician added other drugs and thera-
pies afterwards according to necessity, such as regional irradiation, abiraterone, 
enzalutamide and cabazitaxel. Patients, whose initial chief complaint was pro-
gressive limb paralysis due to vertebral metastasis, underwent irradiation for the 
metastatic site and Degarelix as a first therapy. Transrectal prostate biopsy was 
performed for all patients before treatment, and second prostate biopsy was also 
made for selected patients showing good clinical course for more than two years. 
Statistical analysis was made by Student’s t-test for the initial PSA values be-
tween A and B. This study was approved by the hospital’s IRB committee (Insti-
tutional Review Board of Tokyo Medical University, Ibaraki Medical Center, 
approved # 14 - 39) and all the attendees accepted this study and report by sig-
nature. 

3. Results 

The clinical course of this therapy was divided clearly into two groups according 
to PSA values. Of 25 patients, 12 patient’s PSA did not decrease below 0.1 ng/ml 
within 6 months and gradually rose afterwards. These patients were categorized 
as group A. PSA in another 13 patients decreased below 0.1 within 6 months and 
kept below 0.1 during the follow up period. These patients were categorized as 
group B (Figure 1(a), Figure 1(b)). Although statistically not significant, the in-
itial group A’s PSA were higher than group B’s (average 1308 and 353 ng/ml), 
however, number of metastasis, Gleason sum, and bone metastatic extent of dis-
ease showed no difference between them (Table 1). Though group A patients 
had various additional therapy after PSA failure by physician’s decision, among 
group B patients, seven patients only underwent hormonal and upfront docetax-
el therapy. Of those, two patients showed only atrophic gland and fibrotic tissue 
at second prostate biopsy after more than two years follow up, suggesting com-
plete response only by hormonal and upfront docetaxel therapy (Figure 2(a), 
Figure 2(b)). 

4. Discussion 

The evolving treatment progress have occurred for metastatic prostate cancer by 
the development of new generation anti-androgens [12], abiraterone acetate which 
inhibit adrenal testosterone biosynthesis more effectively than non-specific CYP 
17 inhibitor such as ketoconazole and aminoglutethimide [13], and taxanes that 
bind beta-tubuline and stabilize the microtubule cytoskeleton leading an apop-
totic cell death [14]. These agents have been used for hormone refractory ad-
vanced prostate cancer, and attribute to improve overall survival and progres-
sion free survival. However, in recent years, upfront use of these agents for hor-
mone-sensitive prostate cancer, showed significant retardation of the develop-
ment to hormone-refractory state [15]. Usefulness of upfront docetaxel for 
mHSPC was proved by randomized prospective studies such as GETUG-AFU-15 
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NCT00104715 [2], CHAARTED NCT00309985 [3], STAMPEDE NCT00268476 
[4], though the best timing and duration of additional chemotherapy have not 
been determined [16]. As a hormonal agent, LHRH agonist was mainly used for 
these studies. The timing to start upfront chemotherapy varied from simultane-
ous to several months from the beginning of hormonal therapy by these study 
design. We used Degarelix (LHRH-antagonist), because it was proved to reduce 
androgen to castrate level as early as surgical castration, and induce apoptosis 
simultaneously for all hormone-sensitive benign and malignant prostatic cells 
[11]. 

 

 
Figure 1. (a) Clinical course by PSA values of all patients are indicated in Semi-log plot. 
Patients whose PSA did not decrease below 0.1 ng/ml within 6 months were categorized 
as group A, and the others as group B. (b) Clinical course by PSA values of group average 
± SD in lineal plot. 
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Table 1. Patient profiles of group A and B. 

 A B 

No. of patients 12 13 

Average age (min-max)y/o 71.7 (60 - 83) 66.9 (52 - 77) 

Initial PSA (ng/ml) 
Average (min-max) 

1308.5 (80 - 7184) 353.4 (31 - 1371) 

Gleason Grade 
Group 

3 0 1 

4 4 5 

5 7 6 

Bone Mets 
EOD 

1 - 2 3 5 

3 - 4 5 5 

No statistical differences were observed between A and B in these profiles. EOD: extent of disease. 
 

 
Figure 2. (a) Representative histological findings of group B patients showing initial 
(pre-treatment) prostate biopsy. Gleason 4 + 3 adenocarcinoma observed in H & E (left), 
and immunohistochemical staining for PSA (right). Reduced from 20×. (b) Second (post 
treatment more than two years) prostate biopsy from the same patient as Figure 2(a). 
Only atrophic glands with negative PSA staining (right) were shown. Reduced from 20×. 

 
The mechanism and timing of development of castration resistance are still 

debatable. Two models were proposed such as; “adaptation emergence” and 
“clonal selection”. The former model suggested that prostate cancer is composed 
of homogenous hormone dependent cells, and castration resistance emerges 
through genetic/epigenetic conversion of cells from androgen-dependent to in-
dependent status. Whereas the latter model indicates that prostate cancer is 
composed of heterogenous major hormone dependent and minor hormone in-
dependent cells. Under an androgen-deprived environment, the castra-
tion-resistant cells are selected for survival and obtain proliferative advantage, 
and finally all cells composed of hormone independent [17]. Especially to the 
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former adaptation emergence process, the contribution of epithelial to mesen-
chymal transition (EMT) has been proved in the several basic studies [18]. And 
for the purpose of inhibiting EMT and/or mutation of androgen receptor, mi-
crotubule-targeting agents; docetaxel is reported effective [19] [20]. We consider 
that docetaxel should be used at the timing of the first hormonal use, that is the 
timing of adaptation emergence to acquire apoptotic tolerance for hormonal 
therapy [21]. Eigl et al. (2005) reported an in vivo synergistic effect of taxans and 
ADT. They found that homogenous hormone-sensitive tumor engrafted mice 
receiving paclitaxel and simultaneous castration, exhibited a delayed median 
time to progression compared to those treated with sequential ADT and che-
motherapy [22]. Our results suggested that in group A, small numbers of sur-
vived castration resistant prostate cancer, those existed at the first visit, contin-
ued proliferation after the chemotherapy as a “clonal selection”. Whereas in 
group B, especially in patients applying no other treatment modality other than 
ADT and docetaxel, upfront docetaxel prevented EMT to obtain “adaptation 
emergence”, and induced total cell kill. Second prostate biopsy for those PSA 
value below 0.1 ng/ml for more than two years and quitted ADT, indicated no 
residual cancer on specimens. This result may prove our total kill cell theory. 
Sasaki and Sugimura (2018) summarized the relation of prognosis between nadir 
PSA value and time to PSA nadir after primary ADT for advanced hor-
mone-naïve prostate cancer. They concluded that higher PSA nadir and shorter 
time to PSA nadir represents poor prognostic factor, suggesting more androgen 
and androgen-receptor independent cancer cells at the first visit [23]. Moreover, 
our results suggested that the decrease of PSA less than 0.1 ng/ml within 6 
months predicted good prognosis. It was presumed that rapid PSA reduction in-
dicated high proportion of hormone-sensitive cancer cells at the first visit [23]. 
Group B patients were thought to have high proportion of hormone-sensitive 
cancer. In experimental animal study consisted all hormone-sensitive cancer 
cells, a closely timed sequence of chemo-hormonal therapy appeared to induce 
maximum synergy effect [22]. Our results might prove clinical model of Eigl’s 
study in group B patients. According to the results of CHAARTED and 
GETUG-AFU15 studies, upfront docetaxel was more beneficial for high volume 
mHSPC rather than low volume cancer [24]. However, considering EMT, Eigl’s 
and our results it is suggested that even for low volume mHSPC, upfront doce-
taxel will be beneficial. The timing of upfront docetaxel initiation should start 
two weeks after the first LHRH antagonist, to disturb EMT of hormone naïve 
cells for the acquisition of apoptosis tolerance. 

5. Conclusion 

Although the number of patients and follow up period were limited, our study 
suggested that PSA value at 6 months may predict the outcome of whole thera-
py. Patients showing PSA less than 0.1 ng/ml at 6 months and requiring no 
therapy other than docetaxel and hormone may be induced to complete re-
sponse. Upfront docetaxel with LH-RH antagonist may prevent EMT for ob-

https://doi.org/10.4236/oju.2020.1011033


T. Aoyagi et al. 
 

 

DOI: 10.4236/oju.2020.1011033 290 Open Journal of Urology 
 

taining apoptosis tolerance, in case the patient does not have the castra-
tion-resistant clone at the beginning of the therapy (group B). 
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