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Abstract
Objectives: A Patterns of Care Study (PCS) was performed in the largest regional medical center in Zhejiang
Province, China. The hospital information system (HIS) was used to evaluate patient characteristics and
changes in initial treatment patterns for prostate cancer and to determine recent predominant trends in
treatment plans for prostate cancer (PCa) in China.
Methods: Men who were newly diagnosed with localized or locally advanced PCa for 2010-2011 and
2016-2017 were identified in the HIS database. Patient characteristics and temporal trends in initial
management were assessed, and differences between groups were evaluated for significance using Chi-square
and Mann-Whitney U tests.
Results: In total, 1792 patients met the study criteria, including 505 and 1287 patients in the 2010-2011 and
2016-2017 samples, respectively. The average age of patients diagnosed in the 2010-2011 PCS survey was 70
years, decreasing to 68 years when the 2016-2017 patients were included (P<0.001). In the 2010-2011 sample,
50.69% of the patients had an initial prostate-specific antigen (PSA) level ≥20 ng/ml. In contrast, the initial PSA
level was 4-19.99 ng/ml for 66.67% of the patients in the 2016-2017 sample (P<0.001). Based on National
Comprehensive Cancer Network (NCCN) criteria, the percentages of patients in low- and intermediate-risk
groups increased from 33.06% to 54.78%; conversely, the percentages in high-risk, very high-risk, and regional
(N1) groups decreased to a certain extent (P<0.001). According to European Association of Urology (EAU)
criteria, the percentages of patients in low- and intermediate-risk groups increased from 32.07% to 53.69%, yet
the percentage in the high-risk group decreased (P<0.001). The use of radical prostatectomy (RP) and radiation
therapy (RT) increased from 48.32% to 76.46% and 5.35% to 16.94%, particularly in high-risk and low-risk
groups, respectively, whereas the rates of hormone therapy (HT) and active surveillance and observation
(AS&O) decreased from 32.28% to 4.27% and from 16.04% to 2.33%, respectively (P<0.001). A similar pattern
was observed when patients were stratified by EAU risk group.
Conclusions: The results of this real-world study in the largest regional medical center in Zhejiang Province,
China, indicate that the predominant characteristics of PCa patients and trends in initial management are
changing rapidly. We found the following: (a) a trend toward a decreased age among newly diagnosed patients;
(b) a trend toward lower initial PSA levels; (c) a downward trend in risk group classification; (d) a significant
increase in the likelihood of receiving RP, particularly in the high-risk group; (e) an increase in the rate of RP,
mostly due to use of the Da Vinci robotic system; (f) a significant increase in the likelihood of receiving RT,
especially in the low-risk group; and (g) a decrease in HT and AS&O.
Key words: prostate cancer (PCa), Patterns of Care Study (PCS), treatment modalities, radical prostatectomy
(RP), radiotherapy (RT)
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Introduction
Prostate cancer (PCa) is the second most
common malignancy in men and an important cause
of cancer-related morbidity and mortality worldwide
[1]. In China, PCa has become the most common
malignant tumor of the urinary system and the fastest
growing male malignancy [2-5]. However, few reports
have examined the characteristics and patterns of PCa
treatment in China. Due to interracial differences in
the pathological features and clinical manifestations
of PCa and to different perspectives regarding
guidelines, treatment modalities vary among
physicians. Therefore, an examination of patient
characteristics and treatment patterns of PCa in China
is vitally important because these factors may be
affected by cultural, racial, ethnic, or social
backgrounds [6].
A Patterns of Care Study (PCS) for PCa was first
reported by the Department of Radiation Oncology in
1973 [7]. To date, PCSs for PCa have been conducted
in several Western countries, which have their own
regional or national cancer databases (e.g., the
National Cancer Date Base [NCDB], National
Program of Registries [NPCR] and Surveillance,
Epidemiology, and End Results [SEER] in the USA,
the Victorian Admitted Episode Dataset and the
Victorian Cancer Registry in Australian, and UK
cancer network in the UK). On contrast, China is a
developing country that lacks a national cancer
database or even provincial databases for studies of
PCa treatment modalities.
Our hospital (the First Affiliated Hospital,
College of Medicine, Zhejiang University) ranks
among China’s top 10 hospitals and is the largest
medical center in Zhejiang Province. In particular, the
urology department of our hospital is ranked the
number 1 in Zhejiang both in terms of the number of
patients (e.g., Da Vinci surgical urological cases for
2016 and 2017 ranked among the top 3 in China) and
treatment technologies (the fourth generation Da
Vinci’s robotic system) [8]. Clearly, the medical
database of the hospital is quite valuable for PCSs of
PCa in China and represents a real-world situation in
China. Therefore, the purpose of this preliminary
study was to examine the characteristics of patients
and diseases and changes in the patterns of treatment
for PCa in the largest regional medical center in China
by comparing results for the periods 2010-2011 and
2016-2017 using PCS surveys.

Materials and Methods
Patients who were newly diagnosed with PCa at
First Affiliated Hospital, College of Medicine,

Zhejiang University were enrolled. The following
eligibility criteria were used: (a) newly diagnosed for
2010-2011 or 2016-2017; (b) histologically diagnosed
with PCa; (c) localized (cT1-2c) and locally advanced
(cT3-4 or N+) PCa without distant metastasis; and (d)
absence of other malignancies. Detailed information
regarding the primary treatment of PCa and patient
and disease characteristics were retrospectively
collected from the hospital information system (HIS)
database by two data collectors. Additionally, initial
treatment was defined as management within six
months of diagnosis.
A total of 505 and 1,297 patients were included in
the 2010-2011 and 2016-2017 surveys, respectively. In
this regional medical center PCS survey, patients were
categorized into very low-risk, low-risk, intermediaterisk, high-risk, very high-risk, and regional (any T,
N1, M0 disease) PCa groups based on National
Comprehensive Cancer Network (NCCN) guidelines
and into low-risk, intermediate-risk, and high-risk
PCa groups based on European Association of
Urology (EAU) guidelines. The patients were also
divided into five groups according to their treatment,
as follows: (a) a radical prostatectomy (RP) group
with or without androgen deprivation therapy (ADT)
who underwent postoperative radiotherapy within
six months of diagnosis; (b) a radiotherapy (RT)
group treated with external beam radiotherapy
(EBRT) or 125I radioactive seed implantation with
ultrasonic guidance with or without ADT; (c) a
hormone therapy (HT) group who received only
hormone therapy, either with orchiectomy or with
administration of drugs to block hormone production
or action; and (d) an active surveillance and
observation (AS&O) group who had no record of any
therapy within the first 6 months following diagnosis.
The patient and disease characteristics for all
patients and the different treatment groups are
reported using numbers and frequencies. Differences
between proportions were assessed using Pearson’s
Chi-square test and Fisher’s exact test. The
Mann-Whitney U-test was used to compare
non-parametric continuous data. A P value <0.05 was
considered significant. Statistical analyses were
performed with SPSS, version 22.0 (IBM SPSS,
Chicago, IL, USA).

Results
The patient and disease characteristics obtained
from the PCS surveys for the 2010-2011 and 2016-2017
periods are shown in Table 1. Compared with the ages
of the patients diagnosed in 2010-2011, there was a
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distinct trend toward a lower age in the 2016-2017
PCS (P<0.001). In both PCS surveys, the proportion of
patients with T2 was greater than 50% and reached
74.39% in the 2016-2017 PCS. N-stage distribution in
the patient population did not differ significantly
between the 2010-2011 and 2016-2017 surveys, with
nearly 90% having N0-stage disease. There was a
marked decrease in the level of initial prostate-specific
antigen (PSA) in the 2016-2017 PCS survey compared
with that in the 2010-2011 PCS survey. From
2010-2011, approximately 50.69% of patients had an
initial PSA level ≥20 ng/ml. However, 66.67% had an
initial PSA level of 4-19.99 ng/ml in the 2016-2017
PCS survey (P<0.001). Based on NCCN criteria, the
percentages of patients in the low-risk and
intermediate-risk groups increased from 33.06% to
54.78%, whereas the percentages of patients in the
high-risk, very high-risk, and regional (N1) groups
decreased significantly (P<0.001). Based on EAU
criteria, the percentages of patients in the low-risk and
intermediate-risk groups increased from 32.07% to
53.69%, and the percentage of patients in the high-risk
group decreased (P<0.001).
The primary treatment and changing trends for
all PCa patients (localized and locally advanced) and
the management trends stratified by risk group over
the 6-year period are presented in Figure 1. Compared
with the 2010-2011 PCS survey, the rate of curative
treatment (RP and RT) increased in the 2016-2017 PCS
survey (Figure 1A). Notably, the rate of RP increased
dramatically from 48.32% to 76.46%. Interestingly, a
similar pattern was observed for patients with
high-risk disease, with RP increasing from 41.40% to
72.65% (Figure 1D). An increase in the proportion of
RT was observed in the low-risk group, from 4.65% to
17.07% (Figure 1B). Conversely, the percentages of
patients undergoing HT and AS&O decreased
markedly from 32.28% to 4.27% and from 16.04% to
2.33%, respectively (Figure 1A). The same trend was
observed in the intermediate-risk group (Figure 1B).
The proportions of patients in the RP group who
received different surgical approaches are shown in
Figure 2. Patients at our medical institution received
either open retropubic, laparoscopic, or Da Vinci
robotic RP. The percentage of patients who received
Da Vinci robotic RP increased significantly,
overtaking open retropubic RP as the most common
surgical approach because only open retropubic or
laparoscopic RP was performed during the 2010-2011
period. From 2016 to 2017, the percentage of patients
undergoing open retropubic RP remained below 30%.
Remarkably, once-popular laparoscopic surgery also
suffered a decline. Further details are provided in
Figure 2.
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Table 1. Characteristics of PCa patients and disease in 2010-2011
versus 2016-2017.
Characteristics
Age(years)
mean
30-39
40-49
50-59
60-69
70-79
80-89
≥90
cT stage
T1
T2
T3
T4
cN stage
N0
N1
initial PSA
＜4
4-10.0
10.01-19.99
20-49.99
≥50
Gleason score
≤6
3+4
4+3
8-9 no primary 5
Any primary 5
Risk group/NCCN
very low risk
low risk
intermediate risk
high risk
very high risk
Regional/N1
Risk group/EAU
low risk
intermediate risk
high risk

2010-2011(n=505)

2016-2017 (n=1287)

70
0 (0.00%)
5 (0.99%)
42 (8.32%)
170 (33.66%)
230 (45.54%)
56 (11.09%)
2 (0.42%)

68
1 (0.08%)
6 (0.47%)
124 (9.63%)
586 (45.53%)
486 (37.76%)
84 (6.53%)
0 (0.00%)

8 (2.51%)
171 (53.61%)
112 (35.11%)
28 (8.78%)

51 (6.60%)
575 (74.39%)
131 (16.95%)
16 (2.07%)

292 (91.54%)
27 (8.46%)

704 (91.07%)
69 (8.93%)

32 (6.34%)
96 (19.01%)
121 (23.96%)
104 (20.59%)
152 (30.10%)

19 (1.48%)
449 (34.89%)
409 (31.78%)
258 (20.05%)
152 (11.81%)

111 (24.45%)
84 (18.50%)
72 (15.86%)
148 (32.60%)
39 (8.59%)

338 (27.35%)
287 (23.22%)
242 (19.58%)
312 (25.24%)
57 (4.61%)

0 (0.00%)
43 (8.51%)
124 (24.55%)
190 (37.62%)
120 (23.76%)
28 (5.54%)

0 (0.00%)
123 (9.56%)
582 (45.22%)
376 (29.22%)
140 (10.88%)
66 (5.13%)

43 (8.51%)
119 (23.56%)
343 (67.92%)

123 (9.56%)
568 (44.13%)
596 (46.31%)

P
<0.001
<0.001

<0.001

0.806

<0.001

<0.001

<0.001

<0.001

Note: The total number of patients for cT and cN stage classification was not be
consistent due to absence of pelvic MRI data.

Discussion
The present study indicates that the patterns of
care for localized and locally advanced PCa without
distant metastasis changed rapidly in the largest
regional medical center in Zhejiang Province, China,
over the study period.
There was a trend toward a lower age at
diagnosis and a lower initial PSA level in the
2016-2017 PCS survey compared with the 2010-2011
PCS survey, as well as a downward shift in T stage.
Such a tendency has also been observed in Western
countries [9]. This phenomenon may be due to
improvements in healthcare, patient awareness of
their own health, and increasingly early detection
(e.g., PSA screening, digital rectal examination). Our
study revealed that 29.22% of patients were classified
with high-risk disease in the 2016-2017 PCS survey;
similarly, in 2016, one-third of the patients diagnosed
with localized PCa were classified as ‘high risk’ in the
USA based on NCCN criteria [10].
http://www.jcancer.org
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Figure 1: The rates of primary treatment (RP, RT, HT, and AS&O) for all localized and locally advanced PCa patients for (A) the low-risk group of PCa patients, (B)
the intermediate-risk group of PCa patients, (C) and the high-risk group of PCa patients (D) from 2010 to 2011 (green) and from 2016 to 2017 (orange).

Figure 2: The percentage of patients receiving different surgical approach in the RP group: open retropubic (green), laparoscopic (orange), or Da Vinci robotic RP
(yellow).

According to current NCCN Clinical Practice
Guidelines,
observation,
active
surveillance,
radiation, and radical prostatectomy are all

reasonable treatment options for localized and locally
advanced PCa, and these recommendations have not
changed significantly in recent years [11]. However,
http://www.jcancer.org
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there is no consensus to date among physicians in
China regarding treatment options for PCa.
Discrepancies in physician opinions, particularly
across subspecialties, may have contributed to the
diverse treatments used for PCa.
In our study, the percentage of patients who
underwent definitive treatment (e.g., RP or RT)
increased, whereas the percentage of patients who
underwent conservative treatment (e.g., HT or AS&O)
decreased. This finding may be due to the improved
awareness of patients and to advanced research into
diverse treatment plans. In addition, RP was the
predominant treatment in both surveys, though the
RT rate at our institution remained considerably low.
However, a similar study conducted in 2010 revealed
that the RT rate exceeded the RP rate (42% versus
39%) [11].
In our study, the proportion of PCa patients who
received RP increased to nearly 75% in the 2016-2017
survey, a rate that was maintained at over 50% in the
USA [6], and in our study, this tendency was
particularly observed in patients with high-risk
disease. Several factors may have contributed to the
increase in RP rate. For example, it has been reported
that an improved cancer-specific survival benefit is
associated with RP compared with RT [12, 13].
Additionally, a survival benefit has also been found
for men at high risk for PCa [14-17]. Another reason
may be that the majority of Chinese PCa patients are
initially diagnosed by urologists; therefore, the
dominant use of surgery as a curative therapy may be
attributable to clinician factors [18]. Moreover, the
introduction of Da Vinci robotic surgery in 2014
increased the number of surgeries in PCa patients and
provided another surgical option for the management
of patients with PCa, especially for those with
high-risk disease. According to Intuitive Surgical
records, more than 2,400 surgical cases were
completed at First Affiliated Hospital of Zhejiang
University using the Da Vinci system. Indeed, as use
increased, our center set a world record, 836 cases, in
2015 for single-unit use, which was broken when our
center reached 888 cases in 2016 [8]. Furthermore,
robot-assisted RP is safe in men >75 years of age and
has low complication rates, good oncologic and
continence outcomes, and reasonable potency
outcomes [19]. Therefore, RP is an adequate treatment
option in carefully selected elderly men with a good
health status [20-22].
Only 16.94% of PCa patients received RT using
either an external beam or 125I radioactive seed
implantation in our 2016-2017 PCS survey, which was
in stark contrast to the proportion of almost 35% in the
USA [6]. Although the rate of RT is still very low in
China, this method is gradually becoming accepted as
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an alternative option for curative treatment of PCa
(5.35% for 2010-2011 versus 16.94% for 2016-2017),
especially for patients with low-risk disease. This
change may be occurring because patients have
become more informed about RT as an available
curative treatment option and because the general
public has become more aware of the advantages;
additionally, Chinese physicians may be following
guidelines more closely. Nevertheless, considering
that more than 30% of non-metastatic PCa patients
undergo RT in the USA [23, 24], the prevalence of RT
for PCa in our study was very low. A possible reason
for the low prevalence of RT may be a lack of
considerable population-based studies revealing the
safety and reliability of RT. Another reason may be
inadequate dissemination of information on the
application and advantages of RT.
The proportion of PCa patients who received HT
in our study decreased dramatically to 4.27% in the
2016-2017 period, which was consistent with the
proportion in the USA (approximately 3%) [6],
particularly in patients with high-risk disease (a
decrease from 38.48% to 7.21%). Reduced use of
primary ADT is in line with current practice
guidelines, and this finding is encouraging given
evidence demonstrating the lack of survival benefit
associated with primary ADT, especially among
high-risk patients [25, 26]. However, patients who
underwent HT as their primary strategy may have
undergone a secondary treatment 6 months after
diagnosis due to their concern of under-treatment,
particularly
those
who
had
an
adequate
understanding of PCa and acceptably recommended
treatment options. These patients were still classified
in the HT group, which might explain the high rate of
HT as the initial treatment in the 2010-2011 PCS
survey.
The proportion of PCa patients who received
AS&O in our study decreased from 16.04% to 2.33%;
this proportion was approximately 10% in the USA.
Many studies have attempted to explain the reasons
for the decreased utilization of AS&O, an approach
that is often preferred to avoid overtreatment in
elderly men with PCa with a limited life expectancy
and multiple comorbidities [27]. Although there is
evidence to suggest that men with indolent cancers
can be safely observed, in the study by Godtman RA
et al., this option was deemed safe only for men with
very low-risk PCa [28]. Furthermore, in patients with
low- and intermediate-risk PCa, this strategy carries a
risk of missing the opportunity for a cure. Another
study found that patients who were ≥75 years old had
a higher rate of being upgraded to a higher disease
grade based on RP specimens [29]. Therefore, it
remains controversial whether AS&O can be safely
http://www.jcancer.org
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recommended for all elderly patients.
Our study is not without its limitations. One
limitation was that the analysis was not based on the
entire national PCa population due to the lack of a
national cancer database in China. Another limitation
was that the study was a single-institution,
retrospective review without a control group, and it is
unknown whether First Affiliated Hospital, College of
Medicine, Zhejiang University is a suitable source of
data from which to examine patterns of care for PCa.
Despite these limitations, to the best of our
knowledge, a complete assessment of primary
treatments in China for PCa has not been reported,
and our study presents the first evaluation of
changing trends in initial treatment strategies for PCa.
Thus, the results will provide useful information for
evaluating recent dominant trends in treatment plans
for PCa. The establishment of a national database
study will provide better insight for defining standard
guidelines for PCa treatment in China.

Conclusion
This PCS was performed in the largest regional
medical center in Zhejiang Province to identify recent
predominant trends in treatment plans for local and
locally advanced PCa in China and revealed the
following: (a) a trend toward a lower age in newly
diagnosed patients; (b) a trend toward lower initial
PSA values; (c) a trend toward a downward shift in T
stage and risk groups; (d) a significant increase in the
likelihood of receiving RP, especially in the high-risk
group; (e) an increase in the rate of RP, mostly due to
use of the Da Vinci robotic system; (f) a significant
increase in the likelihood of receiving RT, especially in
the low-risk group; and (g) a decrease in the use of HT
and AS&O.
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