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Background: Prostate cancer is the most common type of malignancy in elderly men. Although
elderly patients are commonly encountered in clinical practice, few studies have focused on the value of
chemotherapy in elderly patients. In this study, we reviewed the use of docetaxel with prednisolone in elderly
men (aged >80 years) with metastatic castration-resistant prostate cancer (nCRPC) at Ningbo First Hospital
with a focus on efficacy and toxicity.

Methods: A retrospective study including a series of men aged >80 years with mCRPC and received
docetaxel plus prednisone chemotherapy between August 2011 and May 2019. All these cases were selected
from the Ningbo First Hospital prostate cancer database located in Zhejiang Province, China.

Results: Sixteen patients were identified, with a mean age of 82 years (range, 80 to 87 years). All patients
have received a median of four and half cycles (range, 1-10) of 3-week (60-75 mg/m’) docetaxel regimens
and 5 mg prednisone twice per day. Seven (43.75%) patients completed more than six cycles. Ten (62.50%)
patients had a good prostate-specific antigen (PSA) response of >50% decline. Eight (50.00%) patients had
ostealgia before receiving docetaxel treatment and six of them (75.00%) experienced reduced pain after the
treatment. Hematologic toxicity was observed in six (37.50%) patients with neutropenia, one of which was
diagnosed with agranulocytosis and had to be admitted for the same reason. Other adverse reactions such as
fever, debilitation, and alopecia were also observed.

Conclusions: Very elderly patients (aged >80 years) with mCRPC are easy to be neglected and
infrequently involved in clinical trials. Our study demonstrates that docetaxel chemotherapy plus prednisone
is tolerable and effective among Chinese elderly patients (>80 years) with mCRPC. Docetaxel chemotherapy

may be given under careful surveillance even in frail elderly patients.
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Introduction

Prostate cancer is the most common type of malignancy in
elderly men (1). The incidence of prostate cancer has increased
rapidly in China over the last 40 years and there are 47 thousand
new cases annually (2-4). Prostate cancer is predominantly a
geriatric disease as incidence and mortality increase with age (5).

Androgen deprivation therapy (ADT) is the primary
systemic treatment choice for patients with metastatic
prostate cancer. ADT induced remissions typically last for
2 to 3 years but most patients will progress to a castration-
resistant state despite having an anorchid testosterone level (6).
The treatment for patients with metastatic castration-
resistant prostate cancer (nCRPC) has evolved significantly
in recent years (7). Docetaxel was the first agent to
demonstrate the improvement of survival rate in mCRPC
patients based on two landmark phase III trials TAX327
and SWOG9916, as well as their subsequent studies
(8-10). The combination of docetaxel and steroids
(prednisone 5 mg twice daily plus docetaxel 75 mg/m’
every 3 weeks) was approved by the Food and Drug
Administration (FDA) in 2004 and became the standard
first-line treatment for mCRPC (11). Following that,
several new drugs and one therapeutic vaccine were also
approved by the FDA for the treatment of mCRPC (12-15).
However, most of the new treatments are expensive with
a low average cost-effectiveness ratio, rendering them
unsuitable for routine clinical care in China.

Although elderly patients are commonly encountered
in clinical practice, few studies have focused on the value of
chemotherapy in elderly patients (13,16). In elderly patients,
the risk of toxicity is a significant concern with chemotherapy.
In a subgroup analysis of the TAX327 trial, men aged
>75 years had significantly higher rates of infection and
required more frequent dose reductions than younger
patients (17). Elderly patients were also more likely to present
with metastatic disease at diagnosis and patients aged >80 years
accounted for over half of prostate cancer-related deaths (16).

In this retrospective study, we reviewed the use of
docetaxel with prednisolone in elderly men (aged >80 years)
with mCRPC at Ningbo First Hospital with a focus on
efficacy and toxicity. We present the following article in
accordance with the STROBE reporting checklist (available
at http://dx.doi.org/10.21037/apm-20-573a).

Methods

All procedures performed in this study involving human
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participants were in accordance with the Declaration of
Helsinki (as revised in 2013). The ethics approval of this
study was obtained from the ethics committees of Ningbo
First Hospital (No. 2019-R023-01). Informed consent was
obtained from all patients and their families.

Patients

Men aged >80 years diagnosed with mCRPC and received
docetaxel plus prednisone chemotherapy between August 2011
and May 2019 were selected from the Ningbo First Hospital
prostate cancer database located in Zhejiang Province, China.
All patients had histologically confirmed metastatic prostate
adenocarcinoma despite castration and anti-androgen therapy
had failed prior to chemotherapy. All treatment and response
data were extracted from the hospitals’ record system.

Trreatment protocol

Docetaxel was given as a 3-week (60-75 mg/m’) regimen
prednisone was given Smg for twice per day. Treatment
with docetaxel was continued until disease progression,
unacceptable toxicities, patients’ refusal or death.
Granulocyte colony-stimulating factor prophylaxis was
administered to patients at the discretion of the attending
oncologist. Androgen deprivation was continued with
luteinizing hormone-releasing hormone agonists if the
patient had not undergone a bilateral orchidectomy; 4 mg
zoledronic acid was routinely infused post-chemotherapy to
patients diagnosed with bone metastasis with normal serum
creatinine level.

Post-docetaxel treatment decisions were determined
by several factors including but not limited to the patient’s
clinical condition, physician’s preference, and patient’s
affordability. Most of the patients received abiraterone
while the remaining continued with the ADT treatment.

Efficacy and safety assessment

Patient prostate-specific antigen (PSA) responses, pain
control, treatment toxicities, number of cycles received and
the overall survival rate were reviewed and analyzed. A PSA
response was defined as a decline in the serum level of more
than 50% between pre- and post-treatment. Pain control was
derived from the patients’ clinical notes after reviewing the
amount of analgesic consumed and symptom descriptions.
Complete cessation of analgesic and being pain-free was
defined as complete resolution of pain and decreased analgesic
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Table 1 Baseline characteristics of sixteen patients with mCRPC who received docetaxel-based treatment

Patient Age (y) Gleason score Baseline PSA (ng/mL) Metastatic sites ECOG
1 82 4+4=8 171.26 Bone/lymph nodes 1
2 80 NA 67.59 Bone 1
3 83 4+3=7 420.21 Bone/lymph nodes/lung 2
4 84 NA 94.46 Bone/lymph nodes 1
5 84 4+4=8 15.69 Bone/lymph nodes 2
6 82 4+5=9 769.71 Bone/lymph nodes 0
7 83 5+4=9 195.26 Bone/lymph nodes 1
8 87 NA 396.35 Bone/liver 4
9 85 4+4=8 629.08 Bone/lymph nodes 3
10 83 NA 1,157.19 Bone/lymph nodes/lung 0
11 80 3+5=8 1,098.48 Bone/lung 1
12 80 NA 129.62 Bone 1
13 81 5+4=9 5.38 Bone 0
14 80 NA 642.19 Bone/lymph nodes 0
15 80 NA 97.07 Bone/liver 0
16 80 4+5=9 22.94 Bone /lymph nodes/liver 0

PSA, prostate-specific antigen; ECOG, Eastern Cooperative Oncology Group performance status; N/A, data was not available.

consumption associated with “less pain” was defined as an
improvement in pain control. Successful pain control is one of
the conditions necessary for an effective docetaxel treatment.

Hematological complications were retrospectively graded
using the United States.

Department of Health and Human Services Common
Terminology Criteria for Adverse Events version 4.0
(CTCAE). The number of patients who complained of
systemic side-effects such as malaise, debilitation and ankle
edema were derived from the patients’ clinical notes.

Statistical analysis

Patients’ data were summarized and tabulated using
descriptive statistics. Overall survival was calculated using
the Kaplan-Meier method on the statistical software
program SPSS 22.0 (IBM, Armonk NY). Statistical
significance was set at P<0.05.

Results
Patient characteristics

Sixteen men with a mean age of 82 years (range, 80 to

© Annals of Palliative Medicine. All rights reserved.

87 years) were selected. Patients and disease characteristics
are presented in Tuble 1. The Eastern Cooperative
Oncology Group (ECOG) score performance status was
documented for all patients. Twelve patients had a good to
moderate performance status of ECOG 0 to 1 (75.00%).
Seven (43.75%) patients had bone and lymph node
metastasis. Three (18.75%) patients had bone-only diseases,
five (31.25%) patients had visceral metastases and one
(6.25%) patient had retroauricular lymphadenopathy.
The median pre-treatment serum PSA of all patients was
183.26 ng/mL (range, 5.38-1,157.19 ng/mL). One (6.25%)
patient required daily opioid analgesia due to severe pain.

Treatment delivery

All patients received a median of four and a half cycles
(range, 1-10) of a 3-week (60-75 mg/m’) regimen of
docetaxel treatment and 5 mg prednisone twice per day.
Seven (43.75%) patients completed more than six cycles.
Five (31.25%) patients only received one cycle for personal
reasons. Two patients discontinued treatment early due to
adverse events such as agranulocytosis, fever, and alopecia.
One patient died after two cycles of chemotherapy due
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Figure 1 The stratified data of all sixteen patients’ best PSA
response, post chemotherapy complications, cycles and pain relief

of docetaxel-based treatment. PSA, prostate-specific antigen.
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Figure 2 Overall survival (OS) for all sixteen patients with
mCRPC. These “1” on the line means the time when several

patients were lost to follow-up.

heart disease.

Efficacy

PSA response was measurable for all sixteen patients. In
our study, ten (62.50%) patients had a good PSA response
of >50% decline. Eight (50.00%) patients had ostealgia
before receiving docetaxel treatment and six (75.00%) of
those patients experienced reduced pain after the treatment
(including one patient who required daily opioid analgesia).
A summary of the PSA response, complications, number
of docetaxel treatment cycles and pain relief of all sixteen
patients is presented in Figure 1.

Follow-up data were recorded up to 17 May 2019.
Twelve patients were lost to follow up, one patient had died
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due to heart disease and three patients were still receiving
new hormonal therapy. The patient with retroauricular
lymphadenopathy also improved after three cycles of
docetaxel. The overall survival is presented in Figure 2.

Toxicities

Kongsted (18) found that patients of older age or those with
a history of metastatic epidural spinal cord compression
(MESCC), have a higher risk of chemotherapy-induced
toxicity. In this study, hematologic toxicity was observed in
six (37.50%) patients with neutropenia, one of which was
diagnosed with agranulocytosis and had to be admitted for
the same reason. Eight (50%) patients had >1 complicated
condition(s), the most common being granulocytopenia
(n=5) and edema (n=4). Other adverse reactions such as
fever, debilitation, and alopecia were also observed.

A summary of the treatment cycles, toxicities, and
efficacy of all sixteen patients who received docetaxel
treatment is presented in Zable 2.

Discussion

Multiple new agents have been approved for the treatment
of mCRPC in recent years, these new agents include
the dendritic cell vaccine (sipuleucel-T), chemotherapy
(cabazitaxel), new hormonal therapeutic agents targeting
androgen biosynthesis (abiraterone), androgen receptor
drug (enzalutamide), radium-223 and the latest checkpoint
inhibitor PD1/PDL1. However, no optimal treatment plan
for elderly patients with mCRPC exists due to a lack of
prospective randomized trial data to guide clinical decision-
making. New hormonal therapeutic agents are more
tolerable for elderly patients due to the lower toxicity rate.
However, both abiraterone and enzalutamide are costly and
are unaffordable for many patients with mCRPC.

In elderly patients, a significant concern with docetaxel-
based chemotherapy is the risk of severe toxicity. Shigeta (19)
suggested that men older than 75 years are more prone to
adverse events. Therefore, this group of patients requires
constant monitoring to prevent toxicity induced adverse
events (20). Conversely, Maia (21) found that patients
aged 75 years or older developed neutropenia, febrile
neutropenia, and anemia less frequently, while the other
types of adverse events did not differ significantly among
the different age groups.

In our retrospective study, very elderly patients (aged
>80 years) responded significantly well to docetaxel-based
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Table 2 Treatment cycles, efficacy, and toxicities of sixteen patients with mCRPC who received docetaxel-based treatment

Number of cycles

Reason for discontinuing

Patient received Best PSA response Complications after chemotherapy treatment Pain relief
1 6 >95% decline Edema/granulocytopenia Toxicity Yes
2 10 >50% decline Nausea/granulocytopenia Progressive disease No
3 2 >83% decline None Died No
4 9 >92% decline Debilitation Progressive disease No
5 4 >58% decline Fever/alopecia/granulocytopenia Toxicity No
6 2 >89% decline Fever/agranulocytosis Toxicity No
7 8 >69% decline Edema Progressive disease Yes
8 7 <29% decline Fever/granulocytopenia Toxicity Yes
9 9 >50% decline None Progressive disease Yes
10 1 NA None Died No
11 5 >98% decline None Personal reason Yes
12 10 >60% decline Granulocytopenia Progressive disease Yes
13 1 NA None Personal reason No
14 1 NA None Personal reason No
15 1 NA None Personal reason No
16 1 NA None Personal reason No

PSA, prostate-specific antigen; mCRPC, metastatic castration-resistant prostate cancer.

chemotherapy. In patients who received at least two cycles
of docetaxel treatment, ten (90.91%) patients experienced
a >50% decline in PSA and five patients experienced
relief from ostealgia, which includes one patient whose
pain required daily opioid analgesia. Surprisingly, there
were three patient who had a PSA response of over 90%;
one of the three patients who had a baseline PSA of
1,098.48 ng/mL responded significantly well to docetaxel
treatment, reducing his PSA level to 12.50 ng/mL from
just one cycle and his PSA was 0.03 ng/mL by the fifth
cycle of docetaxel treatment. Though docetaxel-based
chemotherapy was effective in this series, adverse events
such as agranulocytosis, fever, edema, debilitation, and
alopecia were observed. The main toxicity observed in our
study was leukocytosis. Five patients received neutropenia
treatment and continued with the docetaxel chemotherapy,
but one patient with agranulocytosis quit and received new
hormonal therapy.

Five patients received only one cycle of docetaxel
treatment before quitting due to personal reasons such
as financial or cultural reasons. Some Chinese perceive
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chemotherapy as ‘demons’ and believe that only dying
patients accept chemotherapy. There is still a long way
to go for urologists in China to get patients to accept
chemotherapy as a general treatment.

There are several limitations to this study. First, as
with all retrospective studies, the data for some patients
is incomplete. Second, patient selection bias due to the
small sample size. Third, this is a single-center study.
Nevertheless, the study achieved its aims and showed that
the docetaxel plus prednisone chemotherapy was effective
and well-tolerated in elderly mCRPC patients. Although
this small study highlights the value of docetaxel plus
prednisone chemotherapy in treating elderly patients with
mCRPC routinely, prospective multicenter studies are still
necessary.

In conclusion, our study showed that docetaxel
chemotherapy with 5 mg prednisone twice daily is tolerable
and effective in Chinese elderly patients (>80 years). Even
in frail elderly patients, docetaxel chemotherapy may be
given under careful surveillance. A comprehensive geriatric
assessment is helpful for the identification of patients who
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are at risk of increased toxicity.
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