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Purpose: Radical surgery is the preferred method for local high-risk and limited progressive

prostate cancer in the routine clinical setting. However, current guidelines do not recommend

neoadjuvant hormone therapy (NHT). Opinions regarding NHT vary among individual

clinicians. According to the experience gained at our center, we explored the benefits of

NHT for patients with prostate cancer during the perioperative period in this study.

Methods: In this retrospective study, we explored the perioperative benefits of NHT among

189 patients with local high-risk or limited progressive prostate cancer who underwent

radical prostatectomy and divided them into two groups: the NHT group and the non-NHT

group. The NHT regimens were a gonadotropin-releasing hormone (GnRH) agonist alone

(3.75/11.25 mg of leuprolide or 3.6/10.8 mg of goserelin acetate), an androgen receptor

antagonist (ARA) alone, or a combination of the two. The duration of treatment was

<3 months, 3 to 6 months, or >6 months.

Results: We found that NHTcould reduce the surgery time and intraoperative hemorrhage, thus

reducing the difficulty of surgery; NHT could also improve the postoperative recovery of

patients. However, it did not reduce the stage of prostate cancer or positive surgical margin rate.

Conclusions: Neoadjuvant therapy is optional for some patients. We believe that NHT will

improve the overall prognosis of patients as progress continues in the medical field in the future.

Keywords: localized high-risk, limited advanced, prostate cancer, neoadjuvant hormone

therapy, short-term benefit

Introduction
With the development and progress of medicine, more and more patients with

prostate cancer are found through prostate-specific antigen (PSA) screening. For

local high-risk prostate cancer (clinical stage of T1 or T2 with a PSA level

>20 ng/mL or Gleason score >7) and limited progressive prostate cancer (clinical

stage ≥ T3),1 radical surgery is the preferred method of treatment in the routine

clinical setting.

In our center, from January 2013 to December 2017, 1,071 cases of radical

prostatectomy were performed. There were 663 cases of localized high-risk and

local progression, accounting for 61.9% of the total number of operations.

Neoadjuvant hormone therapy (NHT) is an important method to treat with localized

high-risk and locally advanced prostate cancer in our hospital. Of the 565 patients

who underwent prostate biopsy and radical surgery in our center, 139 received

NHT, which account for 25.0%.
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Although guidelines for treatment of prostate cancer have

been updated, NHT2–4 was still not recommended. Some

studies have shown that NHT cannot improve the patients’

prognosis and that it may interfere with postoperative patho-

logical stages.5–8 However, some clinicians have insisted that

NHT is associated with a decreased rate of stage pT3 cancer

(downstaging), a decreased positive surgical margin (PSM)

rate, and a lower incidence of positive lymph nodes.9

Therefore, according to the experience gained at our center,

we explored the benefits of NHT for patients with prostate

cancer during the perioperative period.

Materials and methods
Patient population
We reviewed the clinical and pathological records of 189

patients (with complete medical records) with local high-

risk or limited progressive prostate cancer who underwent

radical prostatectomy at Peking University First Hospital

from January 2013 to December 2017. Of these patients,

116 received NHT (NHT group) and 73 did not (non-NHT

group). The NHT regimens were a gonadotropin-releasing

hormone (GnRH) agonist alone (3.75/11.25 mg of leupro-

lide or 3.6/10.8 mg of goserelin acetate), an androgen

receptor antagonist (ARA) alone, or a combination of the

two. The duration of treatment was <3 months, 3–6 months,

or >6 months.

Several factors were assessed: age, height, weight, body

mass index, prostate volume before NHT, preoperative

prostate volume, diabetes, history of abdominal or pelvic

surgery, choice of NHT, treatment time, PSA level before

biopsy, preoperative PSA level, Gleason score, operative

time (OT), estimated blood loss (EBL), clinical stage,

pathological stage, PSM rate, hospital length of stay

(LOS), and drainage duration (DD). The patients’ baseline

characteristics and perioperative data are shown in Table 1.

All patients were followed up for 12–60 months (med-

ian duration was 26 months). All patients were informed in

detail, and approved for being recruited as subjects for

scientific purposes during postoperative telephone follow-

up. All patients provided oral informed consent over

phone for being part of the retrospective study. The study

was accepted and approved by the Biomedical Research

Ethics Committee of Peking University First Hospital.

Statistical analysis
Continuous parametric variables are presented as

mean ± standard deviation, and continuous nonparametric

variables are presented as median and interquartile range.

Analysis of variance and the Kruskal–Wallis test were

used to evaluate the relationships of perioperative data

between the two groups. Pearson’s chi-square test was

used to compare the PSM rate and positive rate of lymph

node dissection. For all statistical analyses, a two-sided

p-value of <0.05 was considered statistically significant.

All data were analyzed by SPSS version 24.0 (IBM Corp.,

Armonk, NY, USA).

Results
The data analyzed in the NHT group are shown in Table 2.

Five treatment options were available for all 116 patients:

① an ARA alone for ≤3 months (n=32),② a GnRH agonist

alone for ≤3 months (n=3), ③ a combination of these two

agents for ≤3 months (n=52),④ a combination of these two

agents for 3–6 months (n=20), ⑤ and a combination of

these two agents for >6 months (n=9). We compared the

change in the PSA level and prostate volume (before biopsy

versus preoperatively) to evaluate the influence of NHT on

the PSA level and prostate volume. The statistical analysis

showed that few patients chose treatment with a GnRH

agonist alone (n=3); therefore, we focused on the other

four groups. In all patients receiving NHT, the PSA level

and prostate volume were significantly reduced. Moreover,

the reductions in the PSA level and prostate volume in

patients treated with an ARA alone were lower than those

in patients who underwent combination treatment, and the

magnitude of the reduction was associated with the duration

of treatment. (Figure 1).

We also compared the differences in the clinical stage

and pathological stage to verify whether NHT can reduce

the stage of prostate cancer. (Figure 2) We found that the

postoperative pathological stage of localized prostate can-

cer might advance despite treatment with NHT. Therefore,

we cannot conclude that NHT can reduce the stage of

prostate cancer.

We further explored the role of age in the efficacy of

neoadjuvant endocrine therapy. Patients were divided into

three layers according to age: aged ≤60 years old, 61–

70 years old, and >70 years old. The comparison of clin-

ical staging and pathological staging in these three patients

was similar to the general trend, which further demon-

strated that neoadjuvant endocrine therapy could not

reduce the final pathological staging. (Figures 3–5)

Finally, we compared the OT, EBL, PSM rate, LOS,

and DD between the NHT and non-NHT groups to explore
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the short-term benefits of NHT for patients with prostate

cancer. (Table 3) The data showed that among the above

parameters, OT, EBL, LOS, and DD were significantly

different between the NHT and non-NHT groups. The

OT of combination treatment for ≤3 months (p=0.04) and

>6 months (p=0.039), the EBL of combination treatment

for ≤3 months (p=0.001), the LOS of combination treat-

ment for 3–6 months (p=0.016), and the DD of

combination treatment for 3–6 months (p=0.007) in the

NHT group were significantly different from those in the

non-NHT group. However, there was no significant differ-

ence in the PSM rate between the NHT and non-NHT

groups (p=0.132).

All patients were followed up for 12–60 months

(median duration was 26 months). Of the 189 patients,

32 developed metastases, mainly to bone (19 cases),

Table 1 Summary of overall data

Factors NHT Group (n=116) Non-NHT Group (n=73) p-value

Age (y) 66.6 (SD±7.0) 66.0 (SD±7.2) 0.718*

Height (m) 1.70 (IQR: 1.67–1.74) 1.70 (IQR: 1.67–1.76) 0.274#

Weight (kg) 71.0 (SD±10.1) 71.4 (SD±9.6) 0.802*

BMI (kg/m2) 24.50 (SD±2.90) 24.32 (SD±2.77) 0.783*

Volume of Prostate before NHT 46.45 (IQR: 33.95–65.12) / /

Preoperative Volume 31.50 (IQR: 22.25–46.15) 32.09 (IQR: 24.50–42.95) 0.629#

Diabetes 19 (16.4%) 11 (15.1%) 0.810※

History of Abdominal or Pelvic Surgery 22 (19.0%) 2 (2.7%) 0.001※

Choice of NHT

ARA alone 32 (27.6%) / /

GnRH agonist alone 3 (2.6%) / /

Combination 81 (69.8%) / /

Treatment Time of NHT

≤3 months 87 (75.0%) / /

3–6 months 20 (17.2%) / /

>6 months 9 (7.8%) / /

PSA before Biopsy 19.96 (IQR: 11.86–33.25) / /

Preoperative PSA 2.69 (IQR: 0.65–6.73) 17.60 (IQR: 8.60–24.22) 0.001#

Gleason Score 7.09 (SD±1.95) 7.63 (SD±1.34) 0.994*

OT (min) 109.0 (IQR: 71.3–144.8) 109.0 (IQR: 71.5–181.5) 0.616#

EBL (mL) 35.0 (IQR: 20.0–100.0) 70.0 (IQR: 20.0–150.0) 0.005#

Clinical Staging

T1 11 (9.5%) 2 (2.7%) 0.075※

T2 72 (62.1%) 28 (38.4%) 0.001※

T3a 9 (7.8%) 32 (43.8%) 0.001※

T3b 19 (16.4%) 11 (15.1%) 0.001※

T4 5 (4.3%) 0 0.001※

Pathological Staging

T0 4 (3.4%) 0 0.001※

T2 55 (47.4%) 17 (23.3%) 0.001※

T3a 21 (18.1%) 27 (37.0%) 0.004※

T3b 34 (29.3%) 29 (39.7%) 0.139※

T4 2 (1.7%) 0 0.001※

PSM rate 31.0% (36/116) 28.8% (21/73) 0.741※

LOS (d) 4 (IQR: 4–6) 5 (IQR: 4–6) 0.094#

DD (d) 3 (IQR: 3–4) 4 (IQR: 3–4) 0.122#

Notes: *Analysis of variance, # the Kruskal–Wallis test, ※ Pearson’s chi-square test.

Abbreviations: BMI, body mass index; PSA, prostate specific antigen; NHT, neoadjuvant hormone therapy; ARA, androgen receptor antagonists; OT, operative time; EBL,

estimated blood loss; PSM, positive surgical margins; LOS, hospital length of stay; DD, drainage duration.
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pelvic lymph node (7 cases), and lung (6 cases). Among

the 32 patients with metastasis, 18 patients were in the

NHT group and 14 patients in the non-NHT group, which

showed no statistical difference (p>0.05). Further analy-

sis revealed that 24 out of 32 patients had clinical

staging≥T3b, so we concluded that postoperative metas-

tasis of prostate cancer was not significantly correlated

with NHT, but was significantly correlated with clinical

staging.

Discussion
NHT for patients is still not recommended in various guide-

lines because it does not significantly improve the patients’

prognosis.2-4 However, regardless of its effects on prog-

nosis, we should pay attention to the short-term effects of

NHT on patients during the perioperative period. In the

2018 EAU guideline,3 NHT was thought to be associated

with a tumor downstaging, a decreased positive surgical

margin (PSM) rate, and a lower incidence of positive

lymph nodes.9 We also conducted a series of studies to

explore the benefits of NHT for prostate cancer patients,

but we came to a different conclusion. In our study, NHT

could reduce surgical bleeding, shorten operation time, and

help patients with postoperative recovery. However, it

couldn’t reduce tumor staging and the PSM rate.

Different doctors have different subjective feelings

about the effect of NHT on the difficulty of surgery.

Some doctors believe that NHT leads to greater adhesion

and edema in the pelvic area, which would make separa-

tion and other operations more difficult, thus prolonging

the OT and increasing the difficulty and risk of surgery.

In the present study, however, NHT could reduce the OT

and risk of intraoperative bleeding, thus reducing the

difficulty of surgery. Endocrine therapy works by inhibit-

ing synthesis of testosterone and dihydrotestosterone,

thereby restraining the growth of the gland, shrinking

the prostate volume, and reducing the blood supply.

Although pelvic adhesion can become aggravated and

tissue separation can become more difficult after NHT,

the aggravation of adhesion might have less impact on

the difficulty of surgery. Therefore, in general, the appli-

cation of NHT before surgery shortened the OT and

reduced intraoperative hemorrhage in the present study.

In addition, patients who received NHT had early extu-

bation and early discharge after surgery. With the exten-

sive application of the concept of Enhanced Recovery

After Surgery, the effect of NHT on patients’ postopera-

tive recovery is also worth considering.T
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The role of NHT in reducing the clinical stage of

prostate cancer and the PSM rate is controversial. To

some extent, these two possible effects of NHT are the

reasons why some doctors choose to treat patients with

hormone therapy before surgery, especially for patients

with locally advanced prostate cancer, prostate cancer

with lymph node metastasis, or even prostate cancer with

oligopoly metastasis.3,9 Nevertheless, our data show that

the effect of NHTwas not significant in reducing either the

clinical stage or PSM rate in the present study. On the one

hand, these results might be related to the inability of

preoperative pelvic MRI to accurately assess the clinical

staging of patients, or to the shorter duration of NHT in

patients. However, on the other hand, the mechanism of

hormone therapy for prostate cancer involves inhibition of

the synthesis of testosterone and dihydrotestosterone and

the activity of androgens, thus achieving the purpose of

treating prostate cancer. Unlike chemotherapy, hormone

therapy cannot kill tumor cells directly. Therefore, in

patients with advanced prostate cancer or oligopoly
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metastatic prostate cancer, hormone therapy is adminis-

tered to decrease the prostate volume and inhibit tumor

cell proliferation. Although the clinical stage of the tumor

might appear to have decreased on imaging, the meaning

of “downstaging” is not pathologically obvious. We

believe that the comparison of clinical stage and patholo-

gical is also important. Unfortunately, our study did not

conclude that NHT reduced pathological staging. This also

needs to be further explored.

The status of postoperative urinary continence recovery

was not included in our study. This is because the factors

affecting urinary continence recovery are multifaceted10-13

and might include surgical techniques, the patients’ own

conditions, or the patients’ postoperative exercise; NHT

might only be one of these many factors. Therefore,

assessment of urinary continence recovery should be car-

ried out from multiple perspectives.

As ASCO-GU 2018 conference pointed out, previous

studies on NHT hadmany defects, such as limited enrollment

cases, large difference in criteria for inclusion and exclusion,

and short duration of NHT. Several new therapeutic options

related to NHT were proposed in the conference, such
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maximum androgen block (NHT + abiraterone + enzaluta-

mide, or NHT + abiraterone + ARN-509), and PUNCH trial

(NHT + neoadjuvant chemotherapy). The results of these

clinical trials are promising.

NHT is not recommended in the current guidelines. There

are two main reasons for the recommendation. One is that

neoadjuvant endocrine therapy does not significantly improve

the prognosis of patients with prostate cancer; the other is that

endocrine therapy itself has side effects on patients, such as the

impact on cardiovascular disease.14 However, clinicians in

many centers still often choose this treatment for several

reasons. First, great progress has been made in the develop-

ment of various new hormone therapeutic drugs for NHT. The

emergence of a variety of new treatment options also makes

NHT more effective in reducing the difficulty and risk of

surgery. In the future, endocrine therapeutic drugs may be

available to improve the prognosis and overall survival of

patients with prostate cancer so that more doctors will choose

NHT. Second, with the popularity of PSA screening, we also

found that the numbers of patients with locally advanced or

oligo-metastatic foci are also significantly higher than before.

At the same time, the introduction of comprehensive treat-

ments and precision medicine and the improvements in med-

ical technology have also provided these patients with the

opportunity to receive radical surgery. NHT plays an important

role in this perspective. Effective health management is also

essential for those receiving neoadjuvant endocrine therapy,

which can also improve the quality of life for prostate cancer

Table 3 Comparison between NHT group and Non-NHT group

Factors NHT Group Non-NHT
Group

p-value

ARA alone,
≤3 months

Combination,
≤3 months

Combination,
3–6 months

Combination,
>6 months

OT (min) 143.0 (IQR:

108.3–182.5)

95.0 (IQR:

71.0–132.3)

100.0 (IQR:

65.8–129.5)

85.0 (IQR:

66.0–111.5)

109.0 (IQR:

71.5–181.5)

0.007#

EBL (mL) 50.0 (IQR:

20.0–137.5)

20.0 (IQR:

20.0–100.0)

50.0 (IQR:

20.0–100.0)

20.0 (IQR:

20.0–125.0)

70.0 (IQR:

20.0–150.0)

0.014#

PSM rate 43.8% (14/18) 26.9% (14/38) 30.0% (6/14) 0 28.8% (21/73) 0.132※

LOS (d) 5.0 (IQR: 4.0–7.0) 4.0 (IQR: 4.0–5.8) 3.0 (IQR: 4.0–5.0) 3.0 (IQR: 4.0–5.0) 5 (IQR: 4–6) 0.046#

DD (d) 4.0 (IQR: 3.0–5.8) 3.0 (IQR: 2.0–4.0) 3.0 (IQR: 2.0–3.0) 3.0 (IQR: 2.5–3.5) 4 (IQR: 3–4) 0.009#

Notes: # the Kruskal–Wallis test, ※ Pearson’s chi-square test.

Abbreviations: NHT, neoadjuvant hormone therapy; ARA, androgen receptor antagonists; OT, operative time; EBL, estimated blood loss; PSM, positive surgical margins;

LOS, hospital length of stay; DD, drainage duration.
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patients.14 Finally, in China and several other developing

countries, many large hospitals treat high numbers of patients.

To avoid patients waiting too long for timely treatment, many

doctors chose NHT to prepare for surgery even if NHT does

not improve the prognosis and overall survival.

For prostate cancer patients with oligo metastasis, NHT

creates the opportunity for them to undergo radical surgery and

is also the beginning for systematic treatment, which is the

only way for these patients. The indicators such as overall

survival and biochemical recurrence rate of these patients are

also worth further exploration and research. Effective health

management is also essential for those receiving neoadjuvant

endocrine therapy, which can also improve the quality of life

for prostate cancer patients.15

Therefore, although NHT is not recommended by current

guidelines, we still apply NHT according to the individual

patient and actual situation. According to the results of our

study, combining the actual condition, NHT is an alternative

treatment for some patients with prostate cancer, such as those

with limited high-risk cancer, local progression, or oligopoly

metastasis. The goal is not to improve the overall prognosis

but to reduce the difficulty of surgery and improve the perio-

perative recovery of patients. Of course, postoperative adju-

vant treatment is also essential for these patients. The patients’

economic factors and the benefits of treatment should be

considered when choosing appropriate treatment options.

This study has some limitations. Firstly, the retrospec-

tive nature of this study is itself an important limitation.

Secondly, we did not explore the long-term benefits of our

proposed treatment for prostate cancer. Thirdly, due to

various objective factors, we did not compare the imaging

data of patients before and after NHT.

Conclusion
NHT can reduce the OT and intraoperative hemorrhage,

thus reducing the difficulty of surgery and improving the

postoperative recovery of patients. However, it does not

reduce the stage of prostate cancer or the PSM rate. For

some specific patients, NHT is optional. We believe that

NHT will improve the overall prognosis of patients as

progress continues in the medical field in the future.
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