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Effectiveness of Current First-Line Treatments and Evaluation
of Prognostic Factors Related to Survival in Castration-Resistant
Prostate Cancer with Isolated Bone Metastasis
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Mehmet KUCUKONER®, “ Abdurrahman ISIKDOGAN®
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ABSTRACT Objective: This study aimed to investigate the effectiveness of first-line treatments and survival-related prognostic factors in cas-
tration-resistant prostate cancer (CRPC) with isolated bone metastasis. Material and Methods: Clinicopathological characteristics of patients
diagnosed with CRPC and isolated bone metastasis presenting to the Medical Oncology Clinic of Dicle University between January 2010 and
December 2020, as well as the treatments received by them, were retrospectively evaluated. Results: Our study included 91 prostate cancer
patients that were in the castration-resistant stage and had isolated bone metastases. As the first-line treatment, 43 (47.2%) of our patients re-
ceived docetaxel (DOC), 27 (29.6%) received abiraterone acetate (AA), and 21 (23.2%) received enzalutamide (ENZA). The median pro-
gression-free survival (PFS) periods for the DOC, AA, and ENZA groups were 9 months [95% confidence interval (CI): 6.52-11.47], 8 months
(95% CI: 3.54-12.45), and 13 months (95% CI: 8.09-17.90), respectively (p=0.047). The median overall survival (OS) periods among patients
receiving DOC, AA, and ENZA during the hormone-refractory period were 13 months (95% CI: 8.48-17.51), 12 months (95% CI: 8.58-
15.41), and 20 months (95% CI: 2.90-37.09), respectively (p=0.13). Multivariate analyses indicated that the choice of first-line treatment re-
ceived by the patients was an independent prognostic factor for PFS, whereas lymph node metastasis was an important prognostic variable
for OS. Conclusion: Our study involving CRPC patients with isolated bone metastases demonstrates similar OS among patients receiving
DOC, ENZA, or AA as the first-line treatment for prostate cancer, although ENZA is associated with a better PFS.
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Prostate cancer, which is the most common type terone or metabolite levels. By maintaining testos-
of cancer in males, constitutes the second-leading terone levels at those found after castration (<50
cause of cancer-related deaths in males. The disease ng/dL), the stimulus required for cancer cell growth
is often recorded in older men, with the median inci- is reduced, and prostate cancer cells die. However,
dence age being 67 years.! Although the prognosis ADT alone is not always sufficient to prevent disease
for localized disease is quite good, metastatic disease progression. Although testosterone levels are kept
is associated with a poorer prognosis. Up to 80% of  low with ADT treatment during the hormone-sensi-
the patients present with localized disease, and the 5- tive disease course, the disease eventually becomes
year survival at this stage is almost 100%. The re- resistant to castration owing to changes in androgen
maining 20% of the patients are admitted in the receptors and somatic genomic changes.® Castration-
advanced or metastatic period. Among such patients, resistant prostate cancer (CRPC) has been defined as
the 5-year survival rate is approximately 26%-30%.> disease progression, increase in prostate-specific anti-

Currently, androgen deprivation therapy (ADT) is in- gen (PSA), or new metastatic development despite
cluded among the important standard treatments for the maintenance of testosterone levels at castration
prostate cancer. During the sensitive period of cas- levels. CRPC progresses rapidly, and death occurs
tration, cancer cells respond to changes in testos- within 2-4 years. In CRPC, treatment options in cases
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of unsuccessful curative treatments remain limited.’
Both docetaxel (DOC) and next-generation anti-an-
drogen therapies [enzalutamide (ENZA) and abi-
raterone acetate (AA)] are used in such cases today.
These drugs have been approved and have demon-
strated survival benefits.** AA and ENZA are next-
generation anti-androgens with both pre and
post-chemotherapy uses. AA is an agent that irre-
versibly inhibits cytochrome P450. By interacting
with cytochrome P450 ¢17 and inhibiting androgen
synthesis through the 17-hydroxylase and 17.20 lyase
enzymes, AA improves overall survival (OS) both
before and after DOC treatment.®’” On the other hand,
ENZA, which is a second-generation androgen re-
ceptor signaling inhibitor, impairs the translocation
of androgen receptors and DNA binding.® Phase-3 tri-
als for both AA (COU-AA301 and COU-AA302)
and ENZA (AFFIRM and PREVAIL) have shown
positive results for OS, PSA response, and radiolog-
ical responses regardless of previous chemother-
apy.”!° The prognostic significance of different
metastasis areas was evaluated thoroughly by several
studies on metastatic castration-resistant prostate can-
cer (mCRPC).!:12 The site of metastasis is an impor-
tant parameter that influences the estimated survival
in metastatic prostate cancer.'® In a meta-analysis that
reviewed 5 phase-3 trials on patients diagnosed with
mCRPC, the median survival times for patients with
bone, lung, and liver metastases were determined as
20, 17, and 12 months, respectively. Although CRPC
with isolated bone metastases has several treatment
options that have been demonstrated in phase-3 tri-
als (such as DOC, AA, and ENZA), no clear infor-
mation about the optimal ranking or combinations of
these treatments is available.'*!*The objective of this
study was to investigate the effectiveness of first-line
treatments and survival-related prognostic factors in
CRPC.

I MATERIAL AND METHODS
PATIENTS AND STUDY DESIGN

Our study included prostate cancer patients with iso-
lated bone metastases presenting to the Medical On-
cology Clinic of Dicle University between January
2010 and December 2020. Following a diagnosis of
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castration-resistant disease with a histopathological
diagnosis of prostate adenocarcinoma, 91 patients
with isolated bone metastasis were included in this
study. Patients receiving DOC and/or new antihor-
monal therapy (AA, ENZA) during the hormone-sen-
sitive period or those who developed visceral organ
metastases were not included in the study. Patients
that showed cancer progression despite achieving
castration-like levels of testosterone (<50 ng/dL)
through medical or surgical intervention were con-
sidered to have CRPC. The age, performance status,
comorbidities, basal PSA values, histopathological
features of the tumor, and treatment details of patients
were obtained from their respective files. Patients
with radiologically verified metastasis were consid-
ered as having metastatic disease. For imaging,
positron emission tomography (PET)/prostate-spe-
cific membrane antigen (PSMA) (gallium
PSMA/PET) was used, while imaging methods such
as computed tomography, bone scintigraphy, and
magnetic resonance imaging were used when neces-
sary. Radiological responses to treatment were eval-
uated as responses after three cycles of treatment
according to the Response Evaluation Criteria in
Solid Tumors guidelines. The Eastern Cooperative
Oncology Group (ECOG) performance scale was
used to evaluate patient performance. This study was
approved by the Dicle University’s Faculty of
Medicine Ethics Committee (date: February 25,
2021; no: 127). The study was conducted according
to the Declaration of Helsinki.

TREATMENTS

The effectiveness of treatment choices (DOC, AA, or
ENZA) received by the 91 CRPC patients with iso-
lated bone metastasis was evaluated. For this, 1,000
mg/day AA and 5 mg 2x1/day prednisone (in 28-day
cycles), 160 mg/day ENZA (in 28-day cycles), or 75
mg/m?*day DOC and 5 mg 2x 1/day prednisone (once
every 21 days) were used. Gonadotropin-releasing
hormone analogs were continuously maintained in
patients without orchiectomy. Second-generation
anti-androgen therapies were continued until death
unless there was a progression of cancer or severe
toxicity. Up to 6 courses of DOC chemotherapy were
given to surviving patients that did not show severe
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side effects. Nine courses of therapy were completed
for patients that did not show severe side effects after
6 courses. Treatment response was defined clinically,
biochemically, and radiologically every 3 cycles.

STATISTICAL ANALYSIS

Statistical analysis was performed using the statisti-
cal software package SPSS 18.0 (SPSS Inc.,
Chicago, USA). Descriptive statistics were used to
evaluate patient characteristics and parameter fre-
quency. Student’s t-test was used to compare nor-
mally distributed numerical variables. Mann-Whitney
U test was used to compare non-normally distributed
or non-parametric variables. Student’s t-test, chi-
square test, Fisher’s exact test, and Mann-Whitney U
test were used for univariate analysis. Kaplan-Meier
survival analysis was used based on the log-rank p
value. Cox regression analysis was used for the uni-
variate and multivariate analyses in the survival anal-
ysis. The enter method was used for univariate
analysis, while the forward stepwise likelihood ratio
method was used for multivariate analysis.'® The con-
fidence range was 95%, and a p value of <0.05 was
considered statistically significant.

DEFINITIONS

Progression-free survival (PFS) was defined as the
period from the beginning of treatment until docu-
mented progression or death. Metastatic OS was de-
fined as the time from metastatic disease to death,
while hormone-refractory OS was defined as the time
from refractory disease to death.

I RESULTS

The median age of the patients was 66 years. A total
of 69 (75.8%) patients were <75 years old, and 22
(24.2%) were =75 years old. The ECOG performance
score of 18 (19.8%) patients was >2. The basal PSA
value of 58 (67.4%) patients was <200 ng/mL, while
that of 28 patients (32.6%) was >200 ng/mL. In total,
27 (29.7%) patients received third-line treatment,
while 5 (5.5%) received fourth-line treatment. The
baseline characteristics of the patients are presented
in Table 1.

In the first-line treatment, 43 (47.2%) patients
received DOC, 27 (29.6%) received AA, and 21
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(23.2%) received ENZA. There were differences in
the ages and comorbidities between the treatment
groups. Patients receiving a new androgen pathway in-
hibitor (ENZA or AA) were younger and had fewer co-
morbidities (p<0.05) than those receiving DOC (Table
1). Intotal, 7 (16.3%) of DOC recipients, 14 (51.9%) of
AA recipients, and 11 (52.4%) of ENZA recipients had
a history of comorbidities (p<0.05) (Table 1).

The median OS of all patients was 13 months
(95% confidence interval (CI): 9.39-16.60), and the
median PFS was 10 months (95% CI: 8.56-11.43).
The median OS of patients that received DOC, AA,
and ENZA during the hormone-refractory period was
13 months (95% CI: 8.48-17.51), 12 months (95%
CI: 8.58-15.41), and 20 months (95% CI: 2.90-
37.09), respectively (p=0.13) (Table 2, Figure 1).

For the metastatic stage, the OS durations were
31 months, 40 months, and 49 months for the DOC,
AA, and ENZA groups, respectively (p=0.66). The
median PFS was 9 (95% CI: 6.52-11.47) months, 8
(95% CI: 3.54-12.45) months, and 13 (95% CI: 8.09-
17.90) months (p=0.047) for the DOC, AA, and
ENZA treatment groups, respectively (Figure 2). In
the univariate analysis, DOC had no PFS advantage
compared with either AA [hazard ratio (HR)=1.22,
95% CI: 0.71-2.11, p=0.46] or ENZA (HR=0.50,
95% CI: 0.25-1.02, p=0.06). However, in the multi-
variate analysis, ENZA showed a PFS advantage
over DOC (13 months vs. 9 months, HR=0.42, 95%
CI: 0.19-0.91, p=0.03). There was no statistically sig-
nificant difference in OS between the DOC and AA
groups (HR=1.44, 95% CI: 0.81-2.54, p=0.20) or be-
tween the DOC and ENZA groups (HR=0.70, 95%
CI: 0.34-1.45, p=0.34). Correlations between the
first-line treatment choices (DOC, AA, ENZA), age
(<75 years, =75 years), Gleason score (<8, >8),
ECOG performance score (0-1, >2), presence of co-
morbidity, basal PSA level (<200 ng/mL, >200
ng/mL), duration of ADT (<10 months, >10 months),
and lymph node metastasis were evaluated by uni-
variate and multivariate analyses. The results of the
analysis are presented in Table 3, Table 4. Based on
the multivariate analysis, the first-line treatment
choices were independent prognostic factors for PFS.
Meanwhile, the presence of lymph node metastasis
was also an independent prognostic factor for OS.
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TABLE 1: Baseline characteristics of patients.

All patients (n=91) Docetaxel (n=43)
Characteristic % (n) % (n)
Median age (range) 66 (42-85) 65 (42-77)
Age (years)
<75 75.8 (69) 93 (40)
275 (%) 242 (22) 7(3)
ECOG PS
0-1 80.2 (73) 88.4 (38)
=2 19.8 (18) 11.6 (5)
Gleason score at initial diagnosis
<8 49.5 (45) 51.2(22)
=8 50.5 (46) 48.8 (21)
Previous ADT time (months)
<10 27.5 (25) 32.6 (14)
210 72.5 (66) 67.4 (29)
Baseline PSA level
<200 67.4 (58) 59.5 (25)
2200 32.6 (28) 40.5 (17)
Co-morbidities
No 64.8 (59) 83.7 (36)
Yes 35.2 (32) 16.3 (7)
LN metastasis
No 54.9 (50) 53.5(23)
Yes 45.1 (41) 46.5 (20)
Subsequent therapies
3 ling 29.7 (27/91)
4" |ing 5.5 (5/91)

Abiraterone (n=27) Enzalutamide (n=21)
% (n) % (n) p value*
70 (51-84) 74 {50-85)
<0.05
63 (17) 57.1(12)
37 (10) 42.9(9)
0.16
704 (19) 76.2 (16)
295 (8) 23.8 (5)
0.95
48.1(13) 47.6 (10)
51.9 (14) 524 (1)
0.29
295 (8) 14.8 (3)
704 (19) 85.7 (18)
0.22
80 (20) 68.4 (13)
20 (5) 31.6 (6)
<0.05
48.1(13) 47.6 (10)
51.9 (14) 524 (11)
0.75
51.9 (14) 61.9 (13)
48.1(13) 38.1(8)

*Chi-square test; ECOG PS: Eastern Cooperative Oncology Group Performance Status; ADT: Androgen deprivation therapy; PSA: Prostate-spesific antigen; LN: Lymph node.

TABLE 2: Survival outcomes of patients by treatment agent.

Overall survival (months)

Median 95% CI p value* Median 95% Cl p value*
Al patients 13 9.39-16.60 0.13 10 8.56-11.43 0.047
Docetaxel 13 8.48-17.51 9 6.52-11.47
Abiraterone 12 8.58-15.41 8 3.54-12.45
Enzalutamide 20 2.90-37.09 13 8.09-17.90

Progression free survival (months)

*Kaplan-Meier survival analysis log-rank p value; Cl: Confidence interval.

I DISCUSSION

We observed no significant difference between DOC,
ENZA, and AA regarding metastatic OS and refrac-
tory OS in CRPC patients with isolated bone metas-
tasis (p=0.13). However, ENZA offered a
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significantly longer PFS than either DOC or AA
(p=0.047). In the multivariate analysis, we observed
that the first-line treatment option was a prognostic
variable for PFS, and the presence of lymph node
metastasis was a significant prognostic variable for
OS.
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FIGURE 1: Progression-free survival of the three treatment groups.
DOC: Docetaxel; AA: Abiraterone acetate; ENZA: Enzalutamide.
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FIGURE 2: Overall survival of the three treatment groups.
DOC: Docetaxel; AA: Abiraterone acetate; ENZA: Enzalutamide.

Since prostate cancer is mostly seen at an ad-
vanced age when comorbidities are also common,
most patients do not have the opportunity to receive
effective treatment at the desired level.'”'® The me-
dian age at diagnosis among our patients was 66
years, which was consistent with that reported in the
literature. Overall, 32 (35.2%) patients showed addi-
tional comorbidities. Survival times are shorter in
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older patients due to the Gleason score and aggres-
sive tumor histology.'>?° It has been reported that the
next generation of androgen synthesis pathway in-
hibitors (ENZA and AA) can be used without causing
severe toxicity and that they improve survival in
CRPC patients with advanced age, poor performance,
and comorbidities, who cannot tolerate chemother-
apy.!!% There are currently no biomarkers for
mCRPC that can help predict an appropriate first-line
treatment and its effectiveness, and there is no con-
sensus on this issue.?! Therefore, in clinical practice,
factors such as the age of the patient, performance
status, and comorbidities, as well as tumor load and
sites of metastasis (visceral or non-visceral organ in-
volvement), can help decide the treatment course.*?
Studies on CRPC with isolated bone metastasis are
rare. Although factors such as the number of bones
affected and the tumor site partially influence tumor
density, there are no clear data on whether DOC,
ENZA, or AA should be used for this group of pa-
tients. In our study involving CRPC patients with iso-
lated bone metastases, 43 (47.2%) received DOC, 27
(29.6%) received AA, and 21 (23.2%) received
ENZA as the first-line treatment. Compared with the
patients that received either ENZA or AA, those re-
ceiving DOC were younger and generally had fewer
comorbidities (p<0.05).

In the TAX-327 study, the median OS after
DOC therapy was determined as 18.9 months and
13.1 months for patients with bone and/or lymph
node metastases and those with visceral metastases,
respectively. Although the OS was shorter in patients
with visceral metastases, treatment with DOC posi-
tively contributed to OS.?>>3 Evans et al. prospec-
tively evaluated visceral and non-visceral patient
groups in the PREVAIL study. While median OS was
not determined in the non-visceral group, it was 27.8
months in the visceral group.”* Numerous studies
have investigated the first-line therapies in prostate
cancer. However, there is no phase-3 study demon-
strating which treatment choice (DOC, AA, or
ENZA) is more effective in mCRPC patients with
visceral metastases. A meta-analysis of 23 studies in-
directly compared DOC, AA, and ENZA therapies
and reported no significant differences between them.
However, DOC is recommended in first-line therapy
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TABLE 3: Univariate and multivariate analysis for progression-free survival of patients.

Univariate Analysis

Variables HR 95% ClI
Primary treatment option

Docetaxel Reference

Abiraterone 1.22 0.71-2.11

Enzalutamide 0.50 0.25-1.02
Age years (<75, 275) 0.98 0.55-1.75
Gleason score (<8, 28) 0.88 0.54-1.43
Performance status (0-1, 22) 1.20 0.68-2.12
Comorbidity {no, yes) 0.63 0.37-1.35
Baseline PSA level (<200, >200) 0.92 0.54-1.57
ADT time months (<10, 210) 0.59 0.36-0.99
LN metastasis (no, yes) 0.59 0.35-0.98

Multivariate Analysis
p value* HR 95% CI p value**
0.07 0.04
Reference
0.46 1.17 0.66-2.07 0.57
0.06 042 0.19-0.91 0.03
0.95
0.61
0.51
0.08
0.77
0.04
0.04

*Cox regression analysis enter method; **Cox regression analysis forward stepwise (likelihood ratio) method; HR: Hazard ratio; CI: Confidence interval; PSA: Prostate-spesific anti-

gen; ADT: Androgen deprivation therapy; LN: Lymph node.

TABLE 4: Univariate and multivariate analysis for overall survival of patients.
Univariate Analysis Multivariate Analysis

Variables HR 95% CI p value* HR 95% Cl p value*
Primary treatment option 0.15

Dogetaxel Reference

Abiraterone 1.44 0.81.2.54 0.20

Enzalutamide 0.70 0.34-1.45 0.34
Age years (<75, 275) 1.19 0.66-2.14 0.56
Gleason score (<8, 28) 0.79 0.47-1.32 0.38
Performance status (0-1, 22) 1.62 0.91-2.89 0.10 1.72 0.94-3.15 0.07
Comorbidity {no, yes) 0.88 0.52-1.50 0.65
Baseline PSA level (<200, 2200) 0.74 0.42-1.32 0.31
ADT time months (<10, 210) 0.70 0.41-1.19 0.19
LN metastasis (no, yes) 0.56 0.32-0.96 0.04 0.55 0.31-0.96 0.04

*Cox regression analysis enter method; **Cox regression analysis forward stepwise (likelihood ratio) method; HR: Hazard ratio; CI: Confidence interval; PSA: Prostate-spesific anti-

gen; ADT: Androgen deprivation therapy; LN: Lymph node.

as it offers better outcomes in terms of both OS and
PFS. Another study recommended ENZA because it
showed the best secondary results as a non-
chemotherapeutic agent.” In a retrospective study of
115 chemo-naive mCRPC patients with or without
poor prognosis, the survival outcomes for AA and
DOC were compared and found to be similar. In the
patient group with a poor prognosis, the AA group
had a median OS of 7.8 months, and the DOC group
had a median OS of 15.7 months (p=0.16). In the
group with a good prognosis, the OS was 20.5
months, whereas the subgroup that received DOC
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showed an OS of 18.2 months (p=0.78).?° In the cur-
rent study, DOC and AA did not show a relative ad-
vantage in terms of survival in patients with either
good or poor prognoses. Until now, no study has di-
rectly compared the efficacy of AA and ENZA. How-
ever, no differences were observed between ENZA
and AA in terms of OS before or after treatment with
DOC. Nevertheless, ENZA was superior regarding
secondary outcomes.?”” Our study showed that ENZA
offered a PFS advantage over DOC (HR=0.42, 95%
CI: 0.19-0.91, p=0.03). No statistically significant
differences were observed while comparing DOC



Zuhat URAKC]I, et al.

J Oncol Sci. 2023;9(1):38-45

with AA (p=0.20) or with ENZA (p=0.34) regarding
the OS.

Previous studies have evaluated several param-
eters that might be related to survival in mCRPC.?*!
Conflicting data have emerged in several studies on
the effect of age on survival. While some studies have
reported that age affects survival, other studies have
not found this effect.>*3? Several studies have indi-
cated that high PSA levels are an independent marker
for poor prognosis. Although there is no clear upper
limit on the PSA level, some studies have stated that
high PSA constitutes values between 39-406
ng/mL.!"'?* A high Gleason score is associated with
poor differentiation and aggressive tumor biology,
thus negatively affecting the prognosis. Survival was
shorter among patients with a Gleason score of >8.%
Comorbidities such as hypertension and diabetes
mellitus also negatively affect survival. Visceral
metastases with bone and lymph node involvement
were also reported to negatively affect survival. In a
study conducted by Halabi et al. on mCRPC, median
OS was found to be 36 months and 46 months in pa-
tients with and without visceral metastasis, respec-
tively.* In a study that evaluated 8,820 patients
receiving DOC, patients with nodal metastasis, bone
metastasis, lung metastasis, and liver metastasis had
OS durations of 31.6 months, 21.3 months, 19.4
months, and 13.5 months, respectively."® Isolated
nodal metastasis is associated with better survival
compared to bone and visceral organ involvement. In
our study, the multivariate analysis revealed that the
first-line treatment option was an independent prog-
nostic factor for PFS, while lymph node metastasis
was an independent prognostic factor for OS. Due to
the small number of patients, other parameters may
not have been statistically significant. Besides, the
choice of treatment according to risk factors may
have affected the results of the statistical analysis.
These findings suggest that we can use next-genera-
tion therapies that give comparable results as DOC
in terms of survival in patients with comorbidities.

The limitations of our study include its single-
center, retrospective nature, and the relatively low
number of patients. As the study was retrospective,
discrepancies in patient records may have affected
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the prognosis. Such discrepancies include records re-
lated to the localization of bone metastasis, number of
metastases, laboratory parameters (hemoglobin, al-
kaline phosphatase, lactate dehydrogenase, etc.), bis-
phosphonate use, the status of radiotherapy, and
toxicity. Moreover, compared with DOC, fewer pa-
tients received AA or ENZA, which may have af-
fected the statistical comparisons.

I CONCLUSION

In conclusion, this study evaluated CRPC patients
with isolated bone metastases and found similar OS
outcomes for patients treated with DOC, ENZA, or
AA as the first-line therapy. However, the presence of
lymph node metastasis was a poor prognostic factor
for OS. On the other hand, treatment with ENZA of-
fered a better PFS. For CRPC patients with isolated
bone metastases, prospective randomized clinical
studies with larger patient cohorts are needed to gain
a clear understanding of first-line treatments and de-
termine the factors affecting prognosis.
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