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1  | INTRODUC TION

Worldwide, prostate cancer is the second most common malignant 
tumor after lung cancer in men. In 2020, there were an estimated 

1.4 million new cases diagnosed with prostate cancer and 375 thou-
sand deaths worldwide. It is the most frequently diagnosed cancer in 
men in over one-half of countries of the world.1 In people over 60 y of 
age, it is the second leading cause of cancer death and it is estimated 
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Abstract
This study aimed to analyze the survival rate and to examine the risk of death 
from prostate cancer when accounting for competing risk of death, in men aged 
≥80 y treated with primary androgen deprivation therapy (ADT). Data of patients 
with prostate cancer who had received ADT were extracted from a nationwide 
community-based database established by the Japan Study Group for Prostate 
Cancer. Prognostic variables, including progression-free survival, cancer-specific 
survival, overall survival, and death rates were compared between men stratified 
by prostate cancer risk. Overall, 4760 patients older than 80 y were included. The 
proportion of low-, intermediate-, high-, or very high-risk, regional, and metastatic 
prostate cancer among super-elderly men was 9.5%, 14.6%, 48.8%, 9.0%, 3.2%, and 
24.9%, respectively. Survival rates decreased with increasing risk stratification. The 
cumulative 5-y death rate by prostate cancer for low-, intermediate-, high-, or very 
high-risk, regional, and metastatic prostate cancer, was 0.92% (95% confidence inter-
val [CI]: 0.2%-3.6%), 1.6% (95% CI: 0.8%-3.4%), 5.75% (95% CI: 4.25%-7.75%), 15.6% 
(95% CI: 11.6%-23.3%), 20.7% (95% CI: 13.1%-31.7%), and 36.9% (95% CI: 32.8%-
41.4%), respectively. Our findings support that there is no need for immediate ADT 
for low- and intermediate-risk groups. Conversely, in high- or very high-risk, regional, 
and metastatic prostate cancer, more efforts for curative therapy and intensive ther-
apy are needed in selected patients.

K E Y W O R D S

androgen deprivation therapy, elderly, Japan Study Group for Prostate Cancer, overtreatment, 
prostate cancer

www.wileyonlinelibrary.com/journal/cas
mailto:﻿
https://orcid.org/0000-0002-3306-4858
https://orcid.org/0000-0002-7508-7521
https://orcid.org/0000-0001-9841-0857
mailto:shiota.masaki.101@m.kyushu-u.ac.jp


     |  3075BLAS et al.

that 1 in every 6 men will suffer from it during his lifetime.1 Prostate 
cancer prevalence increases in the elderly population. Therefore, as 
life expectancy increases, so does the incidence of prostate cancer. 
The number of men older than 80 y (super-elderly men) is expected 
to increase 3.5-fold to 2050 worldwide.2,3 In Japan, in 2020 prostate 
cancer was the most diagnosed cancer in men with a projected 95.6 
thousand new cases, followed by stomach and colon/rectum, and 
was the 6th cause of death by cancer in men, with 12.7 thousand 
deaths.4

Prostate cancer diagnosis is based on prostate biopsy, usually 
triggered by an abnormal prostate-specific antigen (PSA) value 
(which is mostly recommended in men older than 50 y) or abnormal 
prostate examination. The majority of guidelines for prostate can-
cer diagnosis do not recommend PSA screening in men older than 
70 y.5,6 Conversely, Japanese guidelines do not set a limit for age to 
recommend PSA screening.7

Primary androgen deprivation therapy (ADT) is the gold standard 
in the management of metastatic prostate cancer, to delay or palliate 
the symptoms by disease progression.8-11 In high-risk prostate can-
cer, guidelines recommend ADT alone or combined with radiother-
apy.8,9 In Japan, endocrine therapy for prostate cancer takes a more 
important position compared with the United States and Europe, 
given that ADT has been also the treatment of choice in localized 
and locally advanced prostate cancer.12

Treatment for men with prostate cancer aims to reduce local and 
distant progression, mortality and achieve a better quality of life, 
depending on the scenario. However, in super-elderly men, it is im-
portant to consider the risk of death from comorbidities rather than 
prostate cancer. Therefore, there is a need to accumulate survival 
data in super-elderly men to assess whether treatment is necessary 
or not. Our objective is to analyze the survival rate and to examine 
the risk of death from prostate cancer when accounting for compet-
ing risk of death, in men aged ≥80 y treated with primary ADT using 
the database of the Japan Study Group of Prostate Cancer (J-CaP).

2  | MATERIAL S AND METHODS

2.1 | Patients

This is an observational retrospective study, with a prospec-
tive dataset. From January 2001 to December 2003, men treated 
with hormone therapy as first-line treatment for prostate can-
cer were enrolled.13 This database includes follow-up data up to 
30  September  2014. Approval of data collection was obtained by 
the institutional review board. All data were anonymized. The ini-
tial sample size was n = 19 250.14,15 Patient were stratified by pros-
tate cancer group as follows: low-risk included Gleason score ≤6 
and PSA <10  ng/mL and clinical T1-2; intermediate-risk included 
Gleason score 7 and/or PSA 10-20 ng/mL and clinical T1-2; high-risk 
included Gleason score ≥8 and/or PSA ≥20 ng/dl and/or Clinical T3-
4; regional prostate cancer included any T, N1, M0; and metastatic 
prostate cancer included any T, any N, and M1. A further subgroup 

comparing high-risk and very high-risk prostate cancer as T3b-T4 
and/or primary Gleason pattern 5 was performed.8 The 1977 ver-
sion of Gleason score and the UICC 5th edition clinical TNM stage 
were used.16,17 After excluding by unknown data for categorization 
in risk (n = 835), no follow-up (n = 93) patients, 18 322 patients were 
analyzed.

2.2 | Analysis of survival

Progression was diagnosed by the patients’ physicians in accordance 
with the Japanese guideline18; progressions were defined as PSA 
progression, radiological progression, or death caused by prostate 
cancer. PSA progression was defined as 3 consecutive PSA incre-
ments, the first date of consecutive PSA increases being defined as 
the date of PSA progression. Radiological progression was defined 
as regrowth of known tumor or the development of new lesions.

2.3 | Statistical analysis

Baseline values were expressed as the median and interquartile 
range (IQR), and the baseline was defined as the date of initial hor-
mone therapy. Progression-free survival (PFS) was defined as the 
time during which there was no recurrence. Overall survival (OS) 
was defined as the time from initial hormone therapy to death or 
last contact with the patient. Cancer-specific survival (CSS) was de-
fined as the time between initial hormone therapy to death by pros-
tate cancer. Survival rates were estimated using the Kaplan-Meier 
method with the Rothman 95% confidence interval (CI) and com-
pared between groups using the log-rank test method. Associations 
between patient death and clinicopathological characteristics were 
evaluated using the Cox proportional risk model. Death cause was 
divided into death by prostate cancer and death due to any cause 
was defined as the respective events. To analyze competitive risk, 
a Fine-Gray model was performed. All statistical analyses were per-
formed with Stata v.14. All tests were two-sided, and a P-value < .05 
was considered as statistical significance.

3  | RESULTS

The median age for all patients was 75 y (IQR: 71-80 y). The patients’ 
background characteristics at initial hormone therapy are summa-
rized in Table 1. Of 18 322 men included, 4760 (26.0%) were older 
than 80 y. The proportion of low-, intermediate-, high- or very high-
risk, regional, and metastatic prostate cancer among super-elderly 
men was 9.5%, 14.6%, 38.8%, 9.0%, 3.2%, and 24.9%, respectively. 
The proportion of high-risk prostate cancer increased by age, in 
addition, the proportion of low-risk prostate cancer diagnosis de-
creased with increasing age. Median PSA for low-, intermediate-, 
high- or very high-risk, regional, and metastatic prostate cancer 
were 6.3 ng/mL (IQR: 5-8 ng/mL), 12.2 ng/mL (IQR: 10-15.3 ng/mL), 
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34 ng/mL (IQR: 21-68.4 ng/mL), 45.4 ng/mL (IQR: 17-108 ng/mL), 
99 ng/mL (IQR: 26-390 ng/mL) and 170 ng/mL (IQR: 51-464 ng/mL), 
respectively.

The median follow-up was 2.33 y (IQR: 1.01-4.40 y). PFS at 5 y 
was 59.1% (95% CI: 56.8%-61.1%) for all super-elderly men. In low-, 
intermediate-, high- or very high-risk, regional, and metastatic pros-
tate cancer groups, PFS at 5 y was 84.1% (95% CI: 78.4%-88.5%), 

75.6% (95% CI: 70.6%-79.9%), 63.7% (95% CI: 60.1%-67.1%), 45.6% 
(95% CI: 38.1%-52.7%), 46.6% (95% CI: 35.1%-57.4%), and 35.5% 
(95% CI: 31.3%-39.7%), respectively (P <  .0001, Figure 1A). CSS at 
5 y was 86.8% (95%CI: 85.3-88.1) for all super-elderly men. In low, 
intermediate, high or very high-risk, regional, and metastatic pros-
tate cancer groups, CSS at 5  y was 99.1% (95% CI: 96.5%-99.8%), 
98.4% (95% CI: 96.6%-99.3%), 94.2% (95% CI: 92.3%-95.7%), 84.3% 

Total 
(n = 18 322)

<75 
(n = 8327)

75-79 
(n = 5235)

≥80 
(n = 4760)

P-
value

Initial PSA value, ng/mL, n (%)

<10 6513 (36.3%) 3027 (37.2%) 1944 (37.8%) 1542 (33.2%)

10-20 2963 (16.5%) 1170 (14.3%) 968 (18.8%) 825 (17.7%)

≥20 8444 (47.2%) 3939 (48.5%) 2228 (43.4%) 2277 (49.1%) <.001

NA 402 191 95 116

Gleason score, n (%)

≤6 5826 (35.0%) 2527 (33.6%) 1836 (38.2%) 1463 (33.9%)

7 4775 (28.7%) 2145 (28.6%) 1390 (28.8%) 1240 (28.8%)

8-10 6029 (36.3%) 2836 (37.8%) 1589 (33.0%) 1604 (37.3%) <.001

NA 1692 819.00 420 453

Clinical T-stage, n (%)

T1-2 8982 (49.3%) 3689 (44.4%) 2885 (55.4%) 2408 (51.1%)

T3-4 9226 (50.7%) 4604 (55.6%) 2318 (44.6%) 2304 (48.9%) <.001

NA 114 34 32 48

Clinical N-stage, n (%)

N0 14 236 
(83.4%)

6197 (78.7%) 4291 (87.3%) 3748 (87.4%)

N1 2833 (16.6%) 1675 (21.3%) 621 (12.7%) 537 (12.6%) <.001

NA 1253 455 323 475

Clinical M-stage, n (%)

M0 12 317 
(70.3%)

5277 (65.1%) 3840 (76.3%) 3200 (73.0%)

M1 5210 (29.7%) 2832 (34.9%) 1194 (23.7%) 1184 (27.0%) <.001

NA 795 218 201 376

Risk categories, n (%)

Low-risk 2122 (11.6%) 951 (11.4%) 718 (13.7%) 453 (9.5%)

Intermediate-
risk

2626 (14.3%) 1047 (12.6%) 881 (16.8%) 698 (14.6%)

High-risk 6239 (34.1%) 2514 (30.2%) 1877 (35.9%) 1848 (38.8%)

Very high-risk 1362 (7.5%) 547 (6.6%) 389 (7.4%) 426 (9.0%)

Regional 763 (4.1%) 436 (5.2%) 176 (3.4%) 151 (3.2%)

Metastatic 5210 (28.4%) 2832 (34.0%) 1194 (22.8%) 1184 (24.9%) <.001

Treatment, n (%)

Anti-androgen 1392 (7.6%) 620 (7.4%) 350 (6.7%) 422 (8.9%)

Castration 3712 (20.3%) 1422 (17.1%) 1134 (21.7%) 1156 (24.3%)

CAB 10 847 
(59.2%)

5228 (62.8%) 3048 (58.2%) 2571 (54.0%)

Other 2371 (12.9%) 1057 (12.7%) 703 (13.4%) 611 (12.3%) <.001

Abbreviations: CAB, combined androgen blockade; NA, not available; PSA, prostate-specific 
antigen.

TA B L E  1   Patients' background by age 
categories
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(95% CI: 78.7%-88.6%), 79.3% (95% CI: 68.2%-86.8%), and 63.1% 
(95% CI: 58.7%-67.2%), respectively (P  <  .0001, Figure  1B). OS at 
5 y was 67.8% (95% CI: 65.9%-69.6%) for all super-elderly men. In 

low-, intermediate-, high- or very high-risk, regional, and metastatic 
prostate cancer groups, OS at 5 y was 84.5% (95% CI: 79.5%-88.4%), 
82.6% (95% CI: 78.4%-86.1%), 73.2% (95% CI: 70.2%-75.8%), 63.3% 
(95% CI: 56.4%-69.6%), 58.7% (95% CI: 46.5%-69.1%), and 46.1% 
(95% CI: 41.2%-50.1%), respectively (P < .0001, Figure 1C).

Univariate Cox-model analysis showed a statistically signifi-
cant increased hazard risk for recurrence or death by any cause or 
death by prostate cancer for men with PSA ≥20 ng/mL at diagno-
sis, Gleason score ≥8, clinical T3-4, regional and metastatic prostate 
cancer (Table 2). On multivariate analysis incorporating these vari-
ables PSA ≥20 ng/mL at diagnosis, Gleason score≥8, clinical T3-4, 
and metastatic prostate cancer showed that each parameter is a sig-
nificant prognostic factor for PFS, CSS, and OS (Table 3).

During the follow-up, 1114 men were reported as died from any 
causes. The cause of death and demographics are shown in Table 4. 
For all super-elderly men, 23.4% (1114/4760) died during follow-up. 
In the low- and intermediate-risk prostate cancer groups, very few 
deaths were observed caused by prostate cancer, corresponding to 
0.7% (3/389) and 1.7% (7/389), respectively. Conversely, regional, and 
metastatic prostate cancer accumulated 71.2% (277/389) of deaths 
by prostate cancer. Among patients with low- and intermediate-risk 
prostate cancer, only 0.6% (3/453) and 1.0% (7/698) died from pros-
tate cancer, respectively. Conversely, among patients with high- or 
very high-risk, regional, and metastatic prostate cancer, death from 
prostate cancer occurred in 3.2% (60/1848), 9.8% (42/426), 11.9% 
(18/151), and 21.8% (259/1184), respectively. The cumulative 5-y 
death rate by prostate cancer for low-, intermediate-, high-, or very 
high-risk, regional, and metastatic prostate cancer, was 0.92% (95% 
CI: 0.2%-3.6%), 1.6% (95% CI: 0.8%-3.43%), 5.8% (95% CI: 4.3%-7.8%), 
15.6% (95% CI: 11.6%-23.3%), 20.7% (95% CI: 13.1%-31.7%), and 
36.9% (95% CI: 32.8%-41.4%), respectively (P <  .0001, Figure 2A). 
Conversely, the cumulative 5-y death rate by non-prostate cancer for 
low-, intermediate-, high-, or very high-risk, regional, and metastatic 
prostate cancer, was 14.7% (95% CI: 11.0%-19.6%), 16.0% (95% CI: 
12.6%-20.2%), 22.5% (95% CI: 19.9%-35.4%), 25.8% (95% CI: 19.1%-
35.4%), 25.9% (95% CI: 16.4%-35.9%), and 26.9% (95% CI: 23.3%-
31.4%), respectively (P  <  .0001, Figure  2B). When compared with 
men aged <80, mortality risk from prostate cancer in super-elderly 
men was not lower than that in men aged <80 in low-risk (hazard 
ratio [HR], 95% CI: 2.53, 0.63-10.1 P  =  .19), intermediate-risk (HR, 
95% CI: 1.93, 0.75-4.94, P =  .17), high-risk (HR, 95% CI: 1.35, 1.00-
1.82, P = .048), very high-risk (HR, 95% CI: 1.10, 0.77-1.57, P = .57), 
regional (HR, 95% CI: 1.22, 0.73-2.04, P = .45), and metastatic pros-
tate cancer (HR, 95% CI: 1.11, 0.97-1.27, P = .12).

The univariate sub-distribution hazard ratios for the cause-
specific death by the Fine-Gray model are shown in Table 5. Notably, 
PSA ≥20 ng/mL, Gleason score ≥8, clinical T3-4, regional, and met-
astatic prostate cancer were associated with an increase of risk of 
prostate cancer-specific death (Table 5). Furthermore, the multivar-
iate Fine-Gray model showed that Gleason score ≥8, clinical T3-4, 
regional, and metastatic prostate cancer were robustly associated 
with an increase of risk of prostate cancer-specific death (Table 5).

F I G U R E  1   Prognosis in patients stratified by risk criteria. A-C, 
Kaplan-Meier survival curves of progression-free survival (A), 
cancer-specific survival (B), and overall survival (C) in patients 
stratified by risk criteria
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4  | DISCUSSION

The outcome analysis of 4760 patients showed that those with 
low and intermediate-risk prostate cancer had a significantly bet-
ter CSS and OS than high-risk and metastatic settings. In this study, 
almost one-quarter of super-elderly men were low- or intermediate-
risk. Kaplan-Meier survival curves were similar between low- and 
intermediate-risk. Moreover, since the death rate from prostate 
cancer was extremely low in low- and intermediate-risk, many of 
them may have undergone unnecessary treatment. Several stud-
ies showed no survival benefit for active treatment including radia-
tion therapy, surgery, and ADT, compared with observations over a 
10 y period of follow-up.19-26 Also, men older than 74 y and worse 
baseline health status have been associated with a smaller benefit 
in specific mortality and life expectancy of surgery vs. active sur-
veillance.27 Therefore, a life expectancy of more than 10 y is con-
sidered mandatory for any benefit from local treatment because of 
the higher likelihood of death from comorbidities.28 In line with this 
notion, the EORTC randomized trial 30 891 showed that mortality 
from prostate cancer did not differ significantly between immediate 

ADT and deferred ADT initiated upon symptomatic disease progres-
sion or life-threatening complications, at least in patients with non-
metastatic cancer who survived more than 5  y.29 Then, National 
Comprehensive Cancer Network guideline recommends observa-
tion for low- and intermediate-risk prostate cancer in men with life 
expectancy of <10 y.8

Despite this, most of the elderly patients chose active treat-
ment and only 20%-35% chose observation as initial therapy, with 
a possible overtreatment, which led to a detriment in the patient's 
quality of life due to the adverse effects of active treatment, and 
also to poor utilization of resources in the healthcare system.30-32 
This could be due to the lack of good quality studies in elderly 
men; both (patient and physician) choose an active treatment 
that could be more harmful than beneficial.33 Masaoka et al34 es-
timated overtreatment in super-elderly men in a study including 
2693 patients with localized prostate cancer from the Monitoring 
of Cancer Incidence in Japan project. Patients included were di-
agnosed between 2006 and 2008. They also calculated that 80% 
of patients were potentially overtreated in this population. Then, 
observation would be appropriate rather than active treatment in 

TA B L E  2   Association between clinicopathological characteristics and prognosis in men older than ≥80 y

Variable n

Progression-free survival Cancer-specific survival Overall survival

HR 95% CI P-value HR 95% CI P-value HR 95% CI
P-
value

Initial PSA value

<20 ng/mL 2367 Ref - - Ref - - Ref - -

≥20 ng/mL 2277 1.52 1.36-1.71 <.001 1.37 1.11-1.68 .002 1.36 1.20-1.53 <.001

Gleason score

<8 2703 Ref - - Ref - - Ref - -

≥8 1604 2.07 1.84-2.34 <.001 3.36 2.70-4.18 <.001 1.83 1.61-2.07 <.001

Clinical T-stage

T1-2 2408 Ref - - Ref - - Ref - -

T3-4 2304 2.61 2.32-2.95 <.001 7.27 5.49-9.61 <.001 2.41 2.12-2.73 <.001

Risk category

Low/
intermediate

1151 Ref - - Ref - - Ref - -

High/very high 2274 2.04 1.71-2.44 <.001 6.37 3.32-12.2 <.001 1.81 1.51-2.16 <.001

Clinical N-stage

N0 3748 Ref - - Ref - - Ref - -

N1 537 2.93 2.53-3.38 <.001 4.45 3.57-5.57 <.001 2.30 1.97-2.68 <.001

Clinical M-stage

M0 3200 Ref - - Ref - - Ref - -

M1 1184 3.18 2.81-3.57 <.001 8.38 6.72-10.4 <.001 2.95 2.61-3.34 <.001

Treatment

Anti-androgen/
other

1033 Ref - - Ref - - Ref - -

Castration 1156 0.93 0.81-1.06 .29 0.60 0.46-0.78 <.001 0.82 0.71-0.94 .017

CAB 2571 1.03 0.92-1.16 .50 1.23 1.00-1.50 .043 1.06 0.94-1.12 .27

Abbreviations: CAB, combined androgen blockade; CI, confidence interval; HR, hazard ratio; PSA, prostate-specific antigen.
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low- and intermediate-risk localized prostate cancer. Furthermore, 
active surveillance might be an option in selected cases, in which 
inclusion criteria for active surveillance should be more flexible to 
include more patients.35-38

In contrast, almost half of super-elderly men in this study had 
high-risk or very high prostate cancer. Death rates from prostate 
cancer in high-, and very high-risk were 3.2% and 9.8%, respectively. 
Survival analysis showed that these groups presented lower CSS and 
OS than low- and intermediate-risk prostate cancer. In the multivari-
ate Fine-Gray model, clinical T3-4 or Gleason score ≥8 increased the 
risk of death by prostate cancer by 2.2-fold and 1.9-fold compared 
with clinical T1-2 and Gleason score <8, respectively. More than a 
quarter of super-elderly men in this study had regional or metastatic 
prostate cancer. As expected, they presented the largest death 
rates, and almost half of regional and more than half of the men 
who died had death caused by disease. In the multivariable model, 
positive nodal, or metastasis increased the risk of death by prostate 
cancer by 1.2-fold and 4.5-fold compared with not nodal and no 
metastatic disease, respectively. In addition, more death from other 
than prostate cancer was also observed in high-, and very high-risk, 
regional, and metastatic diseases. Although the exact reason for 
this is unknown, it may be derived from selection bias that health 

status in patients with low- and intermediate-risk prostate cancer 
who underwent primary ADT was better, or treatment-related death 
by hormonal therapy and chemotherapy. Therefore, actual prostate 
cancer-related death may be more than that shown in this study, 
supporting the need for disease control. Moreover, mortality risk 
from prostate cancer is not lower in super-elderly men in high-, and 
very high-risk, regional, and metastatic diseases. Given that some 
super-elderly men suffered from cancer progression and died from 
prostate cancer, carefully selected patients with high-, and very 
high-risk, and regional prostate cancer should be treated with local 
treatment such as radiotherapy to prevent cancer-related symp-
toms and prolong survival, especially in very high-risk, and regional 
prostate cancer, as guidelines recommend.8,9 Similarly, selected pa-
tients with metastatic disease should be treated with more intensive 
treatment than ADT, such as combination with local radiotherapy 
or novel androgen receptor pathway inhibitors, which are relatively 
less toxic and therefore tolerable for super-elderly men to prevent 
suffering from cancer-related symptoms and prolong survival.8,9,39,40

This study has some known limitations. It is a retrospective de-
sign. There was no record on performance status and comorbidities, 
or information for division into low and high metastatic volume cat-
egories. As the patients with worse performance status and more 

TA B L E  3   Multivariation analysis on association between clinicopathological characteristics and prognosis in elderly men ≥80 y old

Variable n

Progression-free survival Cancer-specific survival Overall survival

HR 95% CI P-value HR 95% CI P-value HR 95% CI
P-
value

Initial PSA value

<20 ng/mL 2367 Ref - - Ref - - Ref - -

≥20 ng/mL 2277 1.57 1.33-1.86 <.001 1.92 1.33-2.78 .001 1.30 1.09-1.56 .002

Gleason score

<8 2703 Ref - - Ref - - Ref - -

≥8 1604 1.42 1.24-1.62 <.001 1.83 1.44-2.33 <.001 1.29 1.12-1.49 <.001

Clinical T-stage

T1-2 2408 Ref - - Ref - - Ref - -

T3-4 2304 1.46 1.24-1.70 <.001 1.90 1.37-2.62 <.001 1.46 1.23-1.72 <.001

Clinical N-stage

N0 3748 Ref - - Ref - - Ref - -

N1 537 1.47 1.24-1.75 <.001 1.36 1.05-1.76 .019 1.18 0.98-1.42 .070

Clinical M-stage

M0 3200 Ref - - Ref - - Ref - -

M1 1184 2.04 1.76-2.36 <.001 4.75 3.61-6.26 <.001 2.14 1.82-2.50 <.001

Treatment

Anti-androgen/
other

1033 Ref - - Ref - - Ref - -

Castration 1156 1.02 0.84-1.22 .822 0.67 0.47-0.94 .024 0.83 0.69-1.01 .073

CAB 2571 0.82 0.69-0.96 .019 0.65 0.49-0.86 .002 0.78 0.66-0.93 .005

Abbreviations: CAB, combined androgen blockade; CI, confidence interval; HR, hazard ratio; PSA, prostate-specific antigen.
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comorbidity chose primary ADT than curative treatment,41 this co-
hort may contain more patients with poor general conditions, leading 
to possible bias. There were many patient losses to follow-up; there-
fore, calculation of death by any cause and specific death mortality 
could be underestimated. As all patients included in the study were 
treated with ADT, the survival estimation of patients for both low- 
and intermediate-risk could be overestimated. As there was no ob-
servation group, a comparison to show differences between survival 
and death rate was not possible. Additionally, ADT toxic effect was 
not recorded. Although changes in life expectancy of super-elderly 
men over time may affect the results, the expected life expectancy 
for men of 83 y old (median age of ≥80 group in this cohort) was not 
improved very much (6.69 y in 2001 and 7.48 y in 2019).42

In conclusion, men aged >80 y with low- and intermediate-risk 
prostate cancer presented a low rate of death by prostate can-
cer. These findings supported the idea that there was no need for 

immediate ADT for low- and intermediate-risk groups. Conversely, 
in the high-, and very high-risk, regional, and metastatic prostate 
cancer, more effort for curative therapy and intensive therapy are 
needed in selected patients.
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TA B L E  4   Death event by prostate cancer and other causes in 
elderly men ≥80 y old

n = 4760
Death by prostate cancer 
(n = 389)

Death by other 
cause (n = 725)

Initial PSA value, ng/mL, n (%)

<10 151 (41.0%) 222 (31.3%)

10-20 18 (4.9%) 110 (15.5%)

≥20 199 (54.1%) 377 (53.2%)

NA 21 16

Gleason score, n (%)

≤6 35(10.0%) 202 (30.6%)

7 93 (26.9%) 197 (29.9%)

8-10 219 (63.1%) 260 (39.5%)

NA 42 66

Clinical T-stage, n (%)

T1-2 58 (14.9%) 330 (46.1%)

T3-4 329 (85.1%) 385 (53.9%)

NA 2 10

Risk categories, n (%)

Low risk 3 (0.7%) 57 (7.8%)

Intermediate risk 7 (1.7%) 92 (12.7%)

High risk 60 (15.4%) 291 (40.2%)

Very high risk 42 (10.9%) 71 (9.8%)

Regional 18 (4.7%) 23 (3.2%)

Metastatic 259 (66.6%) 191 (26.3%)

Treatment, n (%)

Anti-androgen 38 (9.7%) 60 (8.2%)

Castration 69 (17.7%) 189 (26.2%)

CAB 223 (57.3%) 373 (51.4%)

Other 59 (15.3%) 103 (14.2%)

Abbreviations: CAB, combined androgen blockade; PSA, prostate-
specific antigen; NA, not available

F I G U R E  2   Cumulative death events in patients stratified by 
risk criteria. A, B, Cumulative death rate curves for prostate cancer 
death (A) and non-prostate cancer death (B) in patients stratified by 
risk criteria
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