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Prostate cancer is a disease with an incidence increasing 
directly proportional with age and frequently seen af-

ter 70 years of age. The estimated number of the prostate 
cancer patients older than 75 years of age is over 1 million 
people worldwide.[1] Approximately 58% of the patients di-
agnosed with prostate cancer were 65 years of age in 2018 
in USA.[2] In the present time suggesting an extended hu-
man lifespan and expectancy, elderly patients receive a sig-
nificant portion of daily healthcare practice whereas they 

have not been sufficiently addressed in the extensive and 
comprehensive clinical studies.[3,4]

Most of the elderly patients are detected in the localized 
disease period thanks to widespread use of particularly 
prostate specific antigen (PSA) test. However, the number 
of the patients diagnosed to have metastatic disease is also 
high. The palliative treatment has a great importance for 
the patients with metastatic disease.[5,6] These patients can 
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receive androgen deprivation therapy (ADT), chemotherapy 
and hormonal therapy as well as palliative therapy. ADT is 
the selected treatment particularly for the patients in the 
castration-sensitive period. The intermittent administration 
of ADT has been evaluated taking into consideration many 
side effects of this therapy, however, it is not recommended 
as a routine treatment option except these clinical trials.[7,8] 

Docetaxel and abiraterone are also used together with ADT 
in the castration-sensitive period. CHAARTED study involv-
ing the addition of docetaxel to ADT revealed the positive 
impact of combination treatment also in the patients aged 
over 70 years old as well as general population.[9] The rate of 
the patients over 75 years of age was approximately 20% in 
the LATITUDE study carried out using abiraterone. The com-
bination of ADT and abiraterone achieved statistically sig-
nificantly prolonged progression-free survival in this popu-
lation, even though no statistically significant improvement 
could be obtained in the overall survival.[10] The progression-
free survival significantly prolonged in favor of combinations 
for both abiraterone and docetaxel in the meta-analysis that 
has evaluated over 70-year-old patients regarding castra-
tion-sensitive metastatic prostate cancer. However, this ex-
tension was not reflected in overall survival.[11]

Some studies have been conducted with apalutamide,[12] 
enzalutamide[13] and darolutamide[14] in the non-metastatic 
patients in the castration-resistant period. An improve-
ment has been achieved by administration of these agents. 
However, there is no large number of studies carried out 
with metastatic castration-resistant patients. Therefore, we 
have desgined our study to evaluate the treatment options 
in this patient group.

Methods
Our study is retrospective. The data of the patients from 5 
centers of Turkey were obtained. The files of the patients 
were examined and included in the study. The inclusion 
criteria of our study were being diagnosed with metastatic 
prostate cancer, having no history of surgical or radiother-
apy treatment for pancreatic cancer and being progressed 
under treatment of ADT alone or combined with docetaxel. 
The patients meeting inclusion criteria were analyzed in 
by dividing into two groups based on 70 years of age. The 
patients aged 70 years and over were assigned to a group 
(geriatric group) while the rest of the patients were evalu-
ated in another group (normal group). 

The primary endpoint of the study was determined as 
overall survival time. Overall survival was calculated as the 
interval elapsed from the date of progression after treat-
ment of ADT alone or combined with docetaxel to the date 
of death or last examination. The secondary endpoint was 

defined as the progression-free survival. The progression-
free survival was calculated as the time from the date of 
progression after the treatment of ADT alone or combined 
with docetaxel to the date of next progression or death. 

Gleason score which has a significant impact on progno-
sis was assessed similarly with overall survival and pro-
gression-free survival. The patients were divided into two 
groups based on Gleason score ( The patients with Gleason 
score 9-10 and those with Gleason Score≤8). The impact 
of Gleason score on all the patients and groups was evalu-
ated. Our study was conducted as per the Declaration of 
Helsinki and performed with the approval of the Local Eth-
ics Committee.

All analyses were performed using the SPSS statistical soft-
ware program package (SPSS version 20.0 for windows). 
The chi-square test analyzed the differences in the clinical 
characteristics between the two groups. OS was calculated 
with the log-rank test. The Kaplan–Meier method was used 
to draw survival curves. The Cox proportional hazards re-
gression model was used to determine statistically signifi-
cant variables related to OS. Differences were assumed to 
be significant when the p-value of less than 0.05.

Results
Totally 113 patients were included in our study. The geri-
atric and normal groups included 58 and 55 patients, re-
spectively. The impact of Gleason score on prognosis and 
its distribution in the groups were evaluated. Gleason score 
was found to statistically significantly influence the over-
all survival in whole population (Gleason score 9-10 versus 
≤8 with respectively median of 16.06 versus 23.8 months, 
p=0.029) (Fig. 1). The distribution evaluation of the patients 

Figure 1. Overall Survival of Patient with Gleason Score 9-10 versus 
Gleason Score ≤8.
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with higher Gleason score and thus lower survival in two 
groups revealed that the number of the patients with a 
Gleason score of 9-10 was statistically higher in the normal 
group (geriatric and normal group, 23 and 40 patients, re-
spectively, p=0.006) (Table 1).

According to the evaluation of metastasis site; the number 
of the patients with only bone metastasis was 39 in the ge-
riatric group whereas that number was 20 in the normal 
group. The number of the patients with only bone metas-
tasis was statistically significantly higher in the geriatric 
group (p<0.001). The number of the patients with visceral 
metastasis was 3 in the geriatric whereas 11 patients had 
visceral metastasis in the normal group. The number of the 
patients with visceral metastasis was statistically signifi-
cantly higher in the normal group (p=0.027) (Table 1).

The evaluation based on overall survival as the primary 
endpoint of our study demonstrated no statistically signifi-
cant difference between survival of the patients aged over 
70 years and other patients (geriatric group versus normal 
group, respectively 18.86 versus 23.93 months, respective-
ly, p=0.542) (Fig. 2). With respect to progresion-free survival 
as the secondary endpoint; no statistically significant dif-
ference was detected between two groups (geriatric group 
vs normal group, median 7.83 vs 8.5 months, respectively, 
p=0.73) (Fig. 3). 

The analysis of the treatments received in the castration-re-
sistant period indicated that 22 of the 55 patients received 
treatment of docetaxel in the geriatric group whereas re-
maining 33 patients were administered hormonal therapy 
(abiraterone or enzalutamide). On the other side, 31 of 
58 patients received hormonal therapy (abiraterone or 
enzalutamide) whereas docetaxel was administered in 27 
patients. No statistically significant difference was deter-

mined between the groups regarding the administration 
rates of hormonal or docetaxel therapy (p=0.304) (Table 1). 

Discussion
The expected lifespan is shorter after development of 
castration resistance in metastatic prostate cancer. Even 
though many treatment methods are administered, the 
most commonly used treatments are chemotherapy 
(docetaxel or cabazitaxel) and drugs acting through andro-
gen pathway (abiraterone and enzalutamide). The impacts 
of these agents on survival in the castration-resistant pa-
tients have been investigated since a long time. Docetaxel 
is the first used chemotherapy and was compared with mi-
toxantrone in castration-resistant disease in its first study. 
Docetaxel has provided a statistically significant advantage 
for survival and median survival was found 19.2 months.

Table 1. Patient Characteristics

  ≥70 age group <70 age group Overall
  (Geriatric Group) (Normal Group) (n=113)
  (n=58) (n=55)

Gleason score
 9-10 23 40 63
 ≤8 35 15 50
 p=0.029
Only bone metastasis    
 p<0.001 39 20 59
Visseral metastasis
 p=0.027 3 11 14
Therapy
 Hormonal therapy 33 31 64 
 Chemotherapy 22 27 59
 p=0.304

Figure 2. Overall Survival of Patients.

Figure 3. Progression Free Survival of Patients.
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[15] Cabazitaxel was compared with docetaxel in castration-
resistant disease and no statistically significant difference 
was detected between these two agents regarding sur-
vival.[16] Abiraterone provided a significant difference in 
survival compared with placebo in the castration-resistant 
metastatic cancer patients who had previously received 
docetaxel treatment and median overall survival was found 
15.8 months.[17] Likewise, abiraterone achieved a signifi-
cant difference in survival compared with placebo in the 
castration-resistant patients who had previously received 
no chemotherapy and median survival was detected to be 
34.7 months.[18] Similarly with abiraterone, enzalutamide 
was evaluated in two separate studies on the patients who 
had previously received docetaxel and those who had pre-
viously received no chemotherapy and showed statistical 
superiority to placebo in both studies.[19,20] Median survivals 
were determined to be 18.4 and 35.3 months, respectively.

The evaluation of the impact of age on survival which is 
the essential cutoff point of our study indicated that the 
impact of age on survival has not been investigated since 
the studies on chemotherapeutic agents have been carried 
out in the younger patient populations. Age limits were 
set as 65 and 75 years in the study of abiraterone on the 
patients who had previously received chemotherapy and 
the impact of these ages on survival was analyzed. A differ-
ence was achieved in survival also in the patients aged over 
65 and 75 years as found in the other age groups. Further-
more, the best hazard ratio was detected in the patients 
over 75 years of age (hazard ratio 0.52 vs 0.66, respectively).
[17] Likewise, age limits were set as 65 and 75 years in the 
study of abiraterone carried out on the castration-resistant 
prostate cancer patients who had previously received no 
chemotherapy. All the age groups presented a similar 
contribution to overall survival.[18] No age limit was set for 
enzalutamide in the mentioned studies. 

In our study, median overall survival was 18.86 months in 
the patients over 70 years of age whereas that value was 
median 23.93 months in the patients below 70 years of age. 
This numerical difference was not statistically significant. 
That may be resulting from the heterogeneity between the 
patient groups. Because, high Gleason score which is the 
indicator of poor prognosis and the presence of visceral 
metastasis were significantly opposed to the patient group 
below 70 years of age. In addition, the number of the pa-
tients who had only bone metastasis and relatively better 
prognosis was statistically higher in the group including 
over 70-year-old patients. The difference might have not 
reached statistically significant level due to these disadvan-
tages in patient selection. 

The overall survival values of our study were found numeri-

cally close to the Phase 3 Study that compared docetaxel 
and cabazitaxel. Mean survival rates were detected to be 
approximately 24 months in that study. However, these 
survival rates reached 34 months in the studies of enzalu-
tamide and abiraterone in the patients who had previously 
received no chemotherapy. The survival rates of our study 
were determined to be lower compared with these studies. 
The reason of this difference is the patient selection in the 
same way. This difference might have been obtained since 
more fit patients without symptoms were included in the 
studies of enzalutamide and abiraterone. 

This discrimination was not defined based on age in the pro-
gression-free survival data in the studies mentioned above. 
On the other side, we have detected in our study that age 
had no impact on progression-free survival. The progres-
sion-free survival of the patients aged over 70 years was 
found statistically similar compared with the other patients.

As a consequence, age influences survival negatively in 
the castration-resistant period particularly in a disease 
seen in the elderly population such as prostate cancer. In 
our study, survival of the elderly population was found nu-
merically lower, however, that difference was not statisti-
cally significant. That was concluded to be resulting from 
the heterogeneity in the patient selection such as lower 
Gleason scores in the patients over 70 years of age and 
larger number of the patients with visceral metastasis. On 
the other hand, no impact of age on progression-free sur-
vival was determined. Besides, treatments received by the 
patients (hormonal therapy or chemotherapy) were ana-
lyzed and no difference was found between the groups. It 
was concluded that age has a negative impact on survival, 
however, it has no importance to be considered regarding 
treatment selection since there was no difference in pro-
gression-free survival.

Conclusion
It was detected that the age variable has a negative impact 
on overall survival of prostate cancer cases. The overall sur-
vival was found numerically shorter in the patients aged 
70 years and over set as age limit, however, this difference 
was not found statistically significant. That may be result-
ing from the heterogeneity in patient selection depending 
on retrospective design of the study. The age variable was 
not evaluated to be effective in progression-free survival. 
Larger-size randomized studies are needed to clarify the 
subject.
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