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Abstract Objective: Cytoreductive radical prostatectomy (cRP) has been proposed as local
treatment option in metastatic hormone-sensitive prostate cancer (mHSPC) to prevent local
complications and potentially improve oncological outcomes. In this study, we examined the
feasibility of a multimodal concept with primary chemohormonal therapy followed by cRP
and analyzed prostate size reduction under systemic treatment, postoperative complication
rates, as well as early postoperative continence.
Methods: In this retrospective study, 38 patients with mHSPC underwent cRP after primary che-
mohormonal therapy (3-monthly luteinising hormone-releasing hormone-analogueþ six cycles 3-
weekly docetaxel 75 mg/m2) at two centers between September 2015 and December 2018.
Results: Overall, 10 (26%) patients had high volume and 28 (74%) patients had low volume disease
at diagnosis, according to CHAARTED definition. Median prostate-specific antigen (PSA)
decreased from 65 ng/mL (interquartile range [IQR] 35.0e124.5 ng/mL) pre-chemotherapy to
1 ng/mL (IQR 0.3e1.7 ng/mL) post-chemotherapy. Prostate gland volume was significantly
reduced by a median of 50% (IQR 29%e56%) under chemohormonal therapy (pZ 0.003). Postop-
erative histopathology showed seminal vesicle invasion in 33 (87%) patients and negative surgical
margins in 17 (45%) patients. Severe complications (Grade 3 according to Clavien-Dindo) were
observed in 4 (11%) patients within 30 days. Continence was reached in 87% of patients after 1
m.de (M. Heck).
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month and in 92% of patients after 6 months. Median time to castration-resistance from begin of
chemohormonal therapy was 41.1 months and from cRP was 35.9 months. Postoperative PSA-
nadir�1 ng/mL versus>1 ng/mLwas a significant predictor of time to castration-resistance after
cRP (median not reached versus 5.3 months; p<0.0001).
Conclusion: We observed a reduction of prostate volume under chemohormonal therapy going
along with a low postoperative complication and high early continence rate. However, the onco-
logic benefit from cRP is still under evaluation.
ª 2022 Editorial Office of Asian Journal of Urology. Production and hosting by Elsevier B.V. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).
1. Introduction

About 10% of patients diagnosed with prostate
cancer present with metastatic disease at diagnosis or
develop metastases after primary local therapy, so-called
metastatic hormone-sensitive prostate cancer (mHSPC)
[1]. Chemohormonal therapy with androgen-deprivation
therapy (ADT) and docetaxel was the first systemic
treatment combination to show improved overall survival
in this setting (CHAARTED and STAMPEDE trial) [2,3].
However, it has been shown that lethal prostate cancer
cells persist in the primary tumor of the prostate despite
aggressive treatment with chemohormonal therapy [4].
Moreover, it has been reported that new metastases will
develop from both, metastases as well as from the pri-
mary tumor [5]. Therefore, it has been hypothesized that
patients may benefit from local treatment of the prostate
even in a metastatic stage of the disease. In fact, the
STAMPEDE trial [3] recently reported an overall survival
benefit in a subgroup of patients with mHSPC undergoing
local treatment of the prostate with radiation therapy. In
the total patient cohort overall survival did not differ
between the radiation arm and the control arm. However,
in a preplanned subgroup analysis the authors stratified
patients according to tumor volume. While patients with
low tumor volume achieved longer overall survival, pa-
tients with high tumor volume (CHAARTED trial definition:
Presence of visceral metastasis or presence of four or
more bone metastases with at least one metastasis being
localized outside of the pelvis or vertebral column) did
not benefit from local radiation. However, local radiation
of the prostate did not prevent local symptomatic com-
plications resulting from prostate cancer progression of
the primary tumor.

Even though data on randomized-controlled trials for
cytoreductive radical prostatectomy (cRP) in primary mHSPC
are not available yet, retrospective series reported that cRP
leads to prolonged cancer-specific survival [6], as well as
overall survival [7,8] and prevents local complications
[9e11].

2. Methods

Based on these data, we pursued in a series of 38 patients,
a multimodal concept offering cRP to patients with primary
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mHSPC who responded well to primary chemohormonal
therapy. In this retrospective analysis, we aimed to
demonstrate the feasibility of cRP after chemohormonal
therapy with prostate size reduction under chemohormonal
therapy, postoperative complication rates according to
Clavien-Dindo [12], as well as early postoperative conti-
nence assessing the number of pads used per day.

All patients presented with newly diagnosed mHSPC
and received primary chemohormonal therapy followed by
cRP (35 open surgeries and three robotic) between
September 2015 and December 2018 at two centers
(Department of Urology at Technical University of Munich
[nZ26] and Martini Klinik in Hamburg [nZ12], Germany).

The initial diagnosis of mHSPC was confirmed by trans-
rectal biopsy of the prostate gland. All patients received
chemohormonal therapy (3-monthly luteinising hormone-
releasing hormone-analogue continuously þ six cycles 3-
weekly docetaxel 75 mg/m2) [3]. Subsequently, cRP was
offered to patients at the discretion of the treating urologist
based on prostate-specific antigen (PSA) reduction >50% and
at least partial response on imaging according to Response
Evaluation Criteria in Solid Tumors. Staging procedures at
initial diagnosis and response assessment after chemo-
hormonal therapy included computed tomography (CT) and
bone scan or prostate specific-membrane antigen-ligand
positron emission tomography (PSMA PET).

Castration-resistance was defined as rise in PSA resulting
in a 50% increase over the nadir and PSA >2 ng/mL under
systemic therapy with testosterone-levels <50 ng/dL ac-
cording to current European Association of Urology guide-
lines [13].

Time to castration-resistance and associated 95% confi-
dence intervals (CIs) with log-rank statistics were calcu-
lated with the use of the Kaplan-Meier method. Data
analyses were performed using SPSS version 25.0 (IBM Corp,
Armonk, NY, USA).

3. Results

Patient characteristics of a total of 38 included patients
are shown in Table 1. At initial diagnosis 28 (74%)
patients presented with low volume disease and 10 (26%)
patients with high volume disease. The median time from
the end of chemotherapy to surgery was 61 days (inter-
quartile range [IQR] 47e82 days). Chemohormonal therapy
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Table 1 Descriptive characteristics of 38 patients treated with cytoreductive radical prosta-
tectomy after chemohormonal therapy.

Characteristic Value

Age, median (IQR), year 57 (54e64)
Number of patients, n (%)
�65 years 9 (23)
<65 years 29 (77)

ASA score, median (IQR) 2 (2e2)
PSA, median (IQR), ng/mL
At diagnosis 65 (35.0e124.5)
Pre-surgery 1.0 (0.3e1.7)

Gleason score, n
6 1
7a 2
7b 2
8 9
9 21
10 3
Median (IQR) 9 (8e9)

CHAARTED criteria, n (%)
Low volume disease 28 (74)
High volume disease 10 (26)

Metastases status at diagnosis, n (%)
Lymph node 33 (87)
Bone 23 (61)
Visceral 2 (5)

Time from diagnosis to chemotherapy, median (IQR), day 53 (32e74)
Time from diagnosis to surgery, median (IQR), day 250 (222e281)
Time from end of chemotherapy to surgery, median (IQR), day 61 (47e82)
Prostate volume, median (IQR), mL
Pre-docetaxel 50 (35e64)
Pre-surgery 25 (15e31)

Prostate volume reduction, median (IQR), mL 25 (10e35)
Prostate volume reduction, median (IQR), % 50 (29e56)
Hemoglobin, median (IQR), g/dL
Pre-surgery 13.7 (13.0e14.1)
Post-surgery (Day 1 after surgery) 10.7 (10.2e12.1)

Hemoglobin loss, median (IQR), g/dL 2.9 (1.9e3.4)
Operation time, median (IQR), min 196 (157e233)
Hospital length of stay, median (IQR), day 9 (6e10)
Postoperative T stage, n (%)
pT2c 2 (5)
pT3a 3 (8)
pT3b 33 (87)

Postoperative N stage, n (%)
pN0 4 (11)
pN1 34 (89)

Lymph nodes removed, median (IQR), n 18.5 (12e24)
Positive lymph nodes, median (IQR), n 3 (1e6)
Margin status, n (%)
R0 17 (45)
R1 21 (55)

IQR, interquartile range; ASA, American Society of Anesthesiologists; PSA, prostate-specific antigen.
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led to a significant median prostate volume reduction of
50% (IQR 29%e56%) from a median of 50 mL
pre-chemotherapy to 25 mL post-chemotherapy
(pZ0.003). Median PSA decreased from 65.0 (35.0e
124.5) ng/mL pre-chemotherapy to 1 (0.3e1.7) ng/mL
post-chemotherapy.
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Median time to castration-resistance from begin of
chemohormonal therapy was 41.1 months (95% CI not
available [NA]) (Fig. 1). Median follow-up time after surgery
was 22.6 months (range 5.7e48.6 months). During this
time, 14 of 38 patients (37%) developed a rising PSA above
2 ng/mL postoperatively.



Figure 1 Kaplan-Meier curve showing the time from begin of
chemohormonal therapy to development of castration resis-
tance. NA, not available; CI, confidence interval.

Figure 3 Kaplan-Meier curve showing the time from cytore-
ductive prostatectomy to development of castration resistance
stratified by postoperative PSA-nadir �1 ng/mL versus >1 ng/mL.
CI, confidence interval.

Table 2 Continence and pad use.

Pad use Postoperative
continence
after
1 month
(nZ31a),

Postoperative
continence
after
6 months
(nZ25b),

Postoperative
continence
after
12 months
(nZ26c),
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Median time from cRP to castrations-resistance was 35.9
months (95% CI NA) (Fig. 2). Preoperative PSA-nadir �1 ng/mL
versus >1 ng/mL was not associated with time to castration-
resistance (pZ0.9). However, postoperative PSA-nadir was a
significant predictor of time to castration-resistance after cRP.
In patients with PSA-nadir values �1 ng/mL after cRP, the
time to castration-resistance was significantly longer than that
in patients with PSA-nadir values >1 ng/mL (95% CI 0.0e12.3;
p<0.0001) (Fig. 3).

After cRP, histopathologic work-up showed seminal
vesicle invasion in 33 (87%) patients; out of those 27 (71%)
men had bilateral infiltration, while a negative surgical
margin could be achieved in 17 (45%) patients. Overall 37 of
38 (97%) patients had histopathologic positive lymph nodes.

Within 30 days postoperatively most patients (33 [87%])
did not develop any complications. One patient developed
an asymptomatic lymphocele (Grade I according to Clavien-
Dindo). Severe complications (Grade 3 according to Clav-
ien-Dindo) were observed in 4 (11%) patients within 30
days. Two (5%) patients with lymphoceles required percu-
taneous drainage, out of which 1 (3%) patient received a
laparoscopic marsupialization. Moreover, 1 (3%) patient
needed a percutaneous nephrostomy with antegrade ure-
teral stent insertion. The stent could be removed later
without further urinary obstruction.

Looking at the first year postoperatively, 29 (76%) pa-
tients did not develop any complications. Severe compli-
cations (Grade 3) were observed in 7 (18%) patients. Two
Figure 2 Kaplan-Meier curve showing the time from cytore-
ductive prostatectomy to development of castration resis-
tance. CI, confidence interval; NA, not available.
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more patients had to be treated with laparoscopic marsu-
pialization for lymphoceles (3 months and 4 months after
surgery) and one patient suffered from a stricture of the
vesico-urethral anastomosis, which was treated by internal
urethrotomy, 11 months after surgery. Grade �4 compli-
cations were not observed. As a limitation, in four patients
we could only collect follow-up data up to 6 months after
surgery.

Data on postoperative continence after 1, 6 and 12
months were available for 31 (82%), 25 (66%) and 26 (68%)
patients, respectively. Continence, defined as usage of up
to one pad for safety, was reached in 27 of 31 (87%) patients
after 1 month, 23 of 25 (92%) patients after 6 months, and
23 of 26 (88%) after 1 year (Table 2).

4. Discussion

To our knowledge, this is the first study investigating a
multimodal concept with chemohormonal therapy followed
n (%) n (%) n (%)

0 pad 2 (6) 15 (60) 18 (69)
1 pad

(for security)
25 (81) 8 (32) 5 (19)

1 wet pad
(mild
incontinence)

1 (3) 1 (4) 1 (4)

2 wet pads
(moderate
incontinence)

3 (10) 1 (4) 2 (8)

�3 pads
(severe
incontinence)

0 0 0

a The other seven were unknown.
b The other 13 were unknown.
c The other 12 were unknown.
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by cRP in mHSPC. In our study, systemic therapy led to a
significant prostate volume reduction potentially allevi-
ating subsequent surgery with a low rate of postoperative
complications and good early continence. The observed
complication and continence rates are comparable to those
observed in patients undergoing radical prostatectomy for
localized prostate cancer [14,15]. This is demonstrated in
data with a large contemporary prostatectomy series with
curative intention from our institution, where we analyzed
the complication rate 3 months postoperatively. It showed
similar data with 20.6% at least having one Clavien-Dindo
complication; out of them, 7% had severe complications
[14]. Also the current data concerning the continence rate
are similar to a recently published prostatectomy series of
high risk and very high-risk prostate cancer patients from
our institution. Continence rates after standard radical
prostatectomy were 69% at 3 months and 82% after 1 year
[16]. Thus, sequential therapy with downsizing of the
prostate and the tumor by previous systemic therapy may
be beneficial.

A multimodal concept with primary systemic chemo-
hormonal therapy followed by local therapy is also
described in the randomized phase-III trial STAMPEDE [3].
Here, a subgroup of 183 (18%) patients received chemo-
hormonal therapy followed by radiation of the prostate. In
this trial docetaxel was permitted in addition to ADT after
its approval in the UK. The study showed an overall survival
benefit in patients with low volume disease. However,
prevention of local complications could not be shown for
local radiation therapy.

In contrast, a survival benefit, as well as prevention of
local complications has been shown for the concept of cRP,
although only in retrospective studies and without investi-
gating multimodal treatment strategies [6e8,10]. However,
prospective randomized-controlled trials are still ongoing
and therefore, have to be awaited to validate the thera-
peutic role of cRP in mHSPC. Moreover, it’s unclear whether
patients undergoing cRP should be selected based on low
tumor volume as indicated for radiation therapy in the
STAMPEDE trial.

In the current series of multimodal treatment with che-
mohormonal therapy followed by cRP, about one quarter of
patients had high volume and three quarters had low volume
disease. While the CHAARTED trial only showed a survival
benefit from chemohormonal therapy for patients with high
volume disease [17], latest data from the STAMPEDE trial
suggested that chemohormonal therapy improved overall
survival in newly diagnosed mHSPC regardless of tumor
volume [18]. The difference may arise from different in-
clusion criteria in both trials with mainly including de novo
metastatic disease in the STAMPEDE trial and in contrast a
high rate of patients with tumor recurrence following local
therapy in the CHAARTED trial, which may represent bio-
logically different tumors and were unequally distributed
between patients with high and low volume disease [19].
Thus, our approach offering primary chemohormonal ther-
apy in de novo metastatic HSPC independent of tumor vol-
ume is supported by the STAMPEDE trial.

Meanwhile, several other systemic therapies have
shown survival benefits in mHSPC including the androgen-
biosynthesis-inhibitor abiraterone (LATITUDE and STAMPEDE
trial) [3,20], as well as the antiandrogens enzalutamide
73
(ARCHES and ENZAMET trial) [21,22] and apalutamide (TITAN
trial) [23], which could also be combined with local therapy
in a multimodal concept followed by local treatment.

Limitations of our case series are retrospective design,
small number of patients, and missing long-term oncologic
outcome.

5. Conclusion

In summary, cRP after chemohormonal therapy seems
feasible in selected patients with no major complications
and good postoperative continence rates. Future trials will
have to clarify the oncological benefit of this concept.
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