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Comparative Analysis of  PSA Nadir and Time to PSA Nadir on Clinical Outcomes  in 
Patients with De Novo Spine Metastasis of Prostate Cancer Undergoing Androgen 
Deprivation Treatment (ADT) Only vs. ADT Intensification

Abstract 
Background Metastatic prostate cancer, particularly with bone involvement, is a severe form 
of the disease associated with poor prognosis. Androgen deprivation therapy (ADT) has 
been the standard treatment, but recent strategies suggest that ADT intensification may 
improve outcomes. This study evaluates the impact of ADT intensification on prostate-specific 
antigen (PSA) Nadir, time to PSA Nadir, and clinical outcomes in patients with de novo spine 
metastasis of prostate cancer. 
Methods A comparative study was conducted at Nkwen Baptist Hospital involving patients 
with de novo spine metastasis of prostate cancer. Patients were divided into two groups: those 
receiving ADT only and those receiving ADT intensification. Key outcomes measured included 
PSA Nadir levels, time to PSA Nadir, progression-free survival (PFS), and overall survival (OS). 
Results The ADT intensification group had significantly lower PSA Nadir levels (0.13 ng/mL 
vs. 0.27 ng/mL) and shorter TTPN(1 month vs. 6 months) compared to the ADT only group. 
The median PFS was markedly longer in the ADT intensification group (59.198 months vs. 
23.029 months), although the difference in OS did not reach statistical significance. Improved 
performance status was observed in the ADT intensification group without significant 
differences in adverse events. 
Conclusion ADT intensification leads to improved PSA Nadir levels, quicker time to Nadir, and 
significantly longer PFS in patients with de novo spine metastasis of prostate cancer. These 
findings support the use of ADT intensification as a treatment strategy to enhance clinical 
outcomes and patient quality of life.
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Introduction

Prostate cancer is one of the  second most common cancer among 
men globally, causing significant morbidity and mortality. Data 
from GLOBOCAN showed that, in 2020 there were approximately 
1.41 million new cases of Prostate Cancer and 375,000 deaths 
worldwide [1]. Metastatic prostate cancer, especially with bone 
metastasis, represents an advanced stage and is associated with 
poor prognosis and reduced quality of life [2]. The spine is a 
common site for metastasis, and can lead to severe bone pain and 
neurological complications [3].
    Androgen deprivation therapy (ADT) has for long been the 
mainstay treatment for advanced and metastatic prostate cancer 
especially in resource-limited settings. ADT lowers the circulating 
androgen levels or blocking their effects, thereby impeding the 
growth of prostate cancer cells [4]. Although ADT demonstrates 
an initial effectiveness, most patients will progress to castration-
resistant prostate cancer (CRPC) within a few years [5]. Recently 
ADT intensification strategies were introduced which includes 
including the addition of novel hormonal agents such as abiraterone 
and enzalutamide, and radiotherapy, to improve outcomes by 
targeting various pathways involved in cancer progression [6]. 
ADT intensification in resource-limited settings like Cameroon 
and most countries in Sub-Saharan Africa is not always available 
due to the weak economic power and absence of health insurance 
schemes, thus affordability of ADT intensification difficult.
    Although ADT is widely used, there remains a significant gap in 
understanding the comparative effectiveness of ADT alone versus 
ADT intensification, particularly in African patients with de novo 
spine metastasis. Prostate-specific antigen (PSA) Nadir and the 
TTPNare known prognostic markers for advanced prostate cancers 
[7]. Studies have shown that lower PSA Nadir levels and shorter 
Time to PSA Nadir (TTPN) are associated with better clinical 
outcomes; and longer Progression-free survival (PFS) and Overall 
survival (OS) [8]. However, there is limited data on how these 
parameters differ between patients undergoing ADT only versus 
those receiving ADT intensification, especially in diverse African 
populations from different regions, including Cameroon and other 
parts of Africa [9].
    Considering the substantial burden of metastatic prostate cancer 
in Africa and the potential benefits of ADT intensification as 
revealed in studies in the West, it is crucial to evaluate the impact 
of these treatment strategies on key prognostic markers and 
clinical outcomes [10]. Understanding the differences in PSA Nadir 
levels and TTPN between patients on ADT only and patients on 
ADT intensification can provide valuable insights for optimizing 
treatment regimens [11]. Additionally, elucidating the relationship 
between these markers and clinical outcomes can inform clinical 
decision-making and potentially lead to improved survival and 
quality of life for patients with metastatic prostate cancer [12]. 
    We therefore aimed to evaluate the differences in PSA Nadir 
levels and the time to reach PSA Nadir between patients treated 
with ADT only and those receiving ADT intensification, and to 
determine the relationship between PSA Nadir, time to PSA Nadir, 
and clinical outcomes such as progression-free survival (PFS) and 
overall survival (OS) over two years [13]. These objectives aim to 
address the critical gaps in knowledge regarding the effectiveness 
of ADT intensification strategies in metastatic prostate cancer 
and provide a basis for optimizing treatment protocols to enhance 
patient outcomes [14].

Materials and methods

Study design and study period

We conducted a retrospective cohort and cross-sectional study 

from November 2022 to May 2023 covering a 2 year period from 
November 2019 to November 2021.

Study setting

The study was conducted at the Nkwen Baptist Hospital, 
Bamenda, Cameroon. A faith-based specialist hospital in North-
West Cameroon.

Patient population

The study included patients diagnosed with de novo spine 
metastasis of histologically confirmed prostate cancer, who 
received either ADT only or ADT intensification as their initial 
treatment within the study period and whose complete medical 
records, including PSA levels and follow-up data for at least two 
years were available.
    Patients who had received prior treatments other than ADT or 
ADT intensification and patients with incomplete data records 
were excluded.

Data collection

Data were retrospectively collected from the medical records at 
Nkwen Baptist Hospital. Patients whose medical record did not 
contain complete follow-up information where invited, informed 
consent obtained and the relevant information gotten. The 
following information was recorded for each patient: Demographic 
data (Age, date of diagnosis), clinical characteristics (Baseline PSA 
levels, Gleason score, stage at diagnosis, comorbidities), treatment 
details (Treatment group [ADT only vs. ADT intensification], 
date of ADT initiation, type of ADT intensification [addition 
of Abiraterone sulphate, Docetaxel, or radiotherapy]), baseline 
laboratory values (Alkaline phosphatase levels, hemoglobin levels, 
ECOG performance status), PSA Nadir levels and TTPN and 
Clinical outcomes (Progression-free survival and overall survival).

Variables and definitions

PSA Nadir: The lowest PSA level recorded after treatment 
initiation.
    Time to PSA Nadir: The duration from treatment initiation to 
reaching PSA Nadir.
    Progression-Free Survival (PFS): Time from treatment initiation 
to disease progression or death.
    Overall Survival (OS): Time from treatment initiation to death 
from any cause.

Treatment groups

Patients were divided into two groups based on their initial 
treatment:
    1. ADT Only: Patients who received androgen deprivation 
therapy alone.
    2. ADT Intensification: Patients who received ADT in 
combination with additional treatments such as novel hormonal 
agents (abiraterone, enzalutamide, Docetaxel) or radiotherapy.

Statistical analysis

Descriptive statistics were used to summarize baseline 
characteristics and clinical outcomes. Continuous variables were 
expressed as mean ± standard deviation (SD) and compared using 
t-tests. Categorical variables were expressed as frequencies and 
percentages and compared using chi-square tests. Comparative 
analyses between the two treatment groups were conducted to 
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evaluate differences in PSA Nadir levels and time to PSA Nadir. 
Kaplan-Meier survival curves were generated to assess PFS and 
OS, with log-rank tests used to compare survival distributions 
between groups. Cox proportional hazards regression models were 
used to identify factors associated with PFS and OS, adjusting for 
potential confounders.
    All statistical analyses were performed using SPSS version 
25.0 (IBM Corp., Armonk, NY, USA). A p-value of <0.05 was 
considered statistically significant.

Results

The study involved 147 patients, with 66 receiving ADT only and 
81 receiving ADT intensification. The mean age for the ADT only 
group was 67.08 years (SD: 8.97), while the ADT intensification 
group had a mean age of 65.38 years (SD: 8.96). Median baseline 
PSA levels were similar between the groups, with the ADT 
only group at 68.30 ng/mL (IQR: 58.03 - 86.48) and the ADT 

intensification group at 67.68 ng/mL (IQR: 55.14 - 90.10). The 
Gleason score of 10 most the most frequent (n=24, 36.4%) in the 
ADT only group and 9 (n=26, 32.1%) in the ADT intensification 
group.  The stage at diagnosis shows a higher proportion of Mb1 
stage in the ADT intensification group (n=49, 60.5%) compared 
to the ADT only group (n=30, 45.5%). Comorbidity distribution 
varies, with the ADT only group having more patients with 
hypertension (n=21, 31.8%) compared to the ADT intensification 
group where a majority of the patients had no comorbidity (n=26, 
32.1%) (See Table 1).

PSA Nadir levels and time to PSA Nadir

Patients in the ADT only group had a mean PSA Nadir of 0.27 
(SD ±0.10), while those in the ADT intensification group had 
a significantly lower mean PSA Nadir of 0.13 (SD ±0.05). To 
evaluate the significance of the differences between the PSA in 
both groups (ADT only and ADT intensification), an independent 

Table 1. Baseline demographics and clinical characteristics.

Characteristic
ADT Only ADT Intensification

Mean Frequency Mean Frequency

Age 67.08 (SD: 8.97) - 65.38 (SD: 8.96) -

Baseline PSA 68.30 (IQR: 58.03 - 86.48) - 67.68 (IQR: 55.14 - 
90.10) -

Gleason Score

10 - 24 (36.4) - 21 (25.9)

9 - 21 (31.8) - 26 (32.1)

8 - 17 (25.8) - 23 (28.4)

7 - 4 (6.1) - 11 (13.6)

Stage at Diagnosis
Mb2 - 36 (54.5) - 32 (39.5)

Mb1 - 30 (45.5) - 49 (60.5)

Comorbidities

Hypertension - 21 (31.8) - 20 (24.7)

Diabetes - 20 (30.3) - 19 (23.5)

CVD - 14 (21.2) - 16 (19.8)

No comorbidity - 11 (16.7) - 26 (32.1)

Table 2. Comparison of PSA Nadir and TTPN between the two groups.

Comparison Treatment Group Mean (SD) or Median (IQR) p- value

PSA Nadir ADT Only 0.27 (0.10) 1.73X10 -22

ADT intensification 0.13 (0.05)

TTPN(months) ADT only 6.00 (3.00 - 9.00) 3.13x10-08

ADT intensification 1.00 (1.00 - 3.00)
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t-test was used to compare the PSA Nadir between the two groups, 
the p-value obtained from the t-test is <0.000.
    The median TTPN was longer for the ADT only group at 6 
months (IQR: 3 - 9) compared to the ADT intensification group, 
which had a median of 1 month (IQR: 1 - 3). A Mann-Whitney U 
test was used to compare the TTPN between the two groups, given 
the potential non-normal distribution of the data. The p-value 
obtained from the Mann-Whitney U test is <0.000 (see Table 2, 
Figure 1). 
    Figure 1 shows the box plot comparing PSA Nadir and TTPN 
between the ADT only and ADT intensification groups. The plots 
include annotations for the p-values, illustrating the statistical 
significance of the differences observed. The analysis shows a 
notable difference in both the PSA Nadir levels and the time to 
reach PSA Nadir between patients treated with ADT only and 
those receiving ADT intensification.
    These findings suggest that ADT intensification results in a 
quicker and more profound reduction in PSA levels compared to 
ADT alone. Both p-values are extremely small, indicating that 
the differences in PSA Nadir and TTPN between patients treated 
with ADT only and those receiving ADT intensification are highly 
statistically significant.

Clinical outcomes over a two-year follow-up period

The clinical outcomes over a two-year follow-up period for 
patients undergoing "ADT Only" versus "ADT Intensification" 
treatments show several notable differences and similarities. In 
terms of biochemical markers, the mean follow-up ALP levels 
and follow-up hemoglobin levels were slightly higher in the ADT 
Intensification group compared to the ADT Only group, although 
these differences were not statistically significant. Performance 
status, as measured by ECOG scores, showed a significant 
improvement in the ADT Intensification group, with a higher 
percentage of patients maintaining a score of 0 or 1, indicative 
of better overall function. Pain assessment and the incidence of 
adverse events were comparable between the groups, suggesting 
that intensification of ADT did not result in a higher burden of 
treatment-related side effects (See Table 3). 

PFS and OS over a two-year follow-up period

The analysis of Progression-Free Survival (PFS) and Overall 
Survival (OS) over a two-year follow-up period between the "ADT 

Table 3. PFS and OS over a two-year follow-up period.

Items
ADT Only ADT Intensification

p-valueMean ± SD or Median 
[IQR] Frequency [%] Mean ± SD or 

Median [IQR] Frequency [%]

Follow-up ALP Level 196.183 (55.800) - 204.121 (55.498) - 0.391*

Follow-up Hemoglobin Level 12.601 (1.508) - 12.418 (1.499) - 0.463*

Follow-up 
Performance Status 
(ECOG)

0 - 0 - 55(67.90%) 

0.000¥
1 - 25(37.88%) - 26(32.10%)

2 - 28(42.42%) - 0

3 - 13(19.70%) - 0

Pain Assessment

None - 12(18.18%) - 18(22.22%)

0.508¥

Mild - 20(30.30%) - 19(23.46%)

Moderate - 18(27.27%) - 29(35.80%)

Severe - 16(24.24%) - 15(18.52%)

Clinical Progression

Improved - - - 81 (100.00%)

0.000¥Same - 66 (100.00%) - -

Worsened - - - -

Survival Status
0 - 42(63.64%) - 55(67.90%) 

0.713¥

1 - 24(36.36%) - 26(32.10%)

Time to Death (months) 61.055 (51.758-66.516) - 60.611 (51.478-
72.766) - 0.238β

*Independent t-test, ¥ Chi-squared test, β Mann-Whitney U test.
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Only" and "ADT Intensification" treatment groups demonstrates 
significant differences. The "ADT Intensification" group showed 
a median PFS of 22.029 months [17.070-23.228]) compared to 
16.198 months [9.296-22.089] in the "ADT Only" group, with a 
p-value of 0.019 (Mann-Whitney U test), indicating a statistically 

significant improvement in PFS with intensified treatment. For OS, 
the "ADT Intensification" group had a median of 21.781 months 
(IQR: 20.828-22.536) compared to 17.444 months (IQR: 14.011-
19.957) in the "ADT Only" group, with a p-value of 0.052 (Mann-
Whitney U test), suggesting a trend towards improved survival, 

Figure 1. The box plot comparing PSA Nadir (Panel A above) and Time to PSA Nadir (Panel B below). Panel A (above): Box plot comparing 

PSA Nadir levels between the ADT only group and the ADT intensification group. The y-axis represents PSA Nadir levels (ng/mL). Panel B 

(below): Box plot comparing Time to PSA Nadir between the ADT only group and the ADT intensification group. The y-axis represents the 

time in months. Scale bars: The scale bars on the y-axis of both panels represent the respective units (ng/mL for PSA Nadir and months for 

Time to PSA Nadir). Abbreviations: PSA - Prostate-Specific Antigen; TTPN - Time to PSA Nadir; ADT - Androgen Deprivation Therapy.

Table 4. PFS and os over two-year follow-up period with p-values.

Clinical Outcome ADT Only, Median [IQR] ADT Intensification, Median [IQR] p-value

PFS (months) 16.198 [9.296-22.089] 22.029 [17.070-23.228] 0.019β

OS (months) 17.444 [14.011-19.957] 21.781 [20.828-22.536] 0.052 β

β Mann-Whitney U test.
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risk of progression or death, with a coefficient of -0.03 (p=0.036). 
This suggests that for each additional month taken to reach the 
PSA Nadir, the hazard decreases by approximately 2.96%. These 
results underscore the importance of achieving a lower PSA Nadir 
and the beneficial impact of a longer duration to reach PSA Nadir 
on improving progression-free survival in patients.
    The model for overall survival (OS) showed similar trends 
(Figure 5). A higher PSA Nadir was associated with a higher 
hazard of death, while a longer TTPN was linked to a lower 
hazard of death. Although the exact coefficients and p-values 
were not provided for the OS model in the example, the significant 
associations observed in the PFS model suggest that similar 
mechanisms are likely at play for overall survival. Therefore, 
both a lower PSA Nadir and a longer time to reach this Nadir are 
beneficial for improving clinical outcomes, emphasizing their roles 
as critical markers in the management and prognosis of patients 
undergoing treatment. These findings highlight the potential for 
these metrics to be used in tailoring individualized treatment plans 
and in monitoring patient progress over time.

Discussion

Study overview

though not statistically significant. These findings highlight the 
potential benefits of ADT Intensification in extending progression-
free intervals and potentially overall survival (See Figure 2 and 
Table 4).
    The Kaplan-Meier curves for PFS (Figure 3) indicate that 
patients in the "ADT Intensification" group have a significantly 
longer time without disease progression compared to those in the 
"ADT Only" group. Similarly, the OS curves (Figure 4) suggest 
that patients undergoing ADT Intensification have a longer overall 
survival. These findings prove that ADT Intensification improves 
both progression-free and overall survival outcomes in patients 
over a two-year follow-up period. 

Relationship between PSA Nadir, time to PSA Nadir, and; 
progression-free survival (PFS) and overall survival (OS)

The Cox proportional hazards model for progression-free survival 
(PFS) revealed that both PSA Nadir and the TTPN are significant 
predictors of clinical outcomes (Figure 5). Specifically, a higher 
PSA Nadir was associated with an increased risk of disease 
progression or death, with a coefficient of 0.02 (p=0.048) (Table 5). 
This indicates that for every unit increase in PSA Nadir, the hazard 
(risk) of progression or death increases by approximately 2.02%. 
On the other hand, a longer TTPN was associated with a reduced 

Figure 2. Progression-Free Survival (PFS) and Overall Survival (OS). Panel A (Left): Box plot comparing Progression-Free Survival 

(PFS) between the ADT only group and the ADT intensification group. The y-axis represents the time in months. Panel B (Right): Box plot 

comparing Overall Survival (OS) between the ADT only group and the ADT intensification group. The y-axis represents the time in months.

Scale bars: The scale bars on the y-axis of both panels represent the time in months. Abbreviations: PFS - Progression-Free Survival; OS - 

Overall Survival; ADT - Androgen Deprivation Therapy.

Table 5. Cox proportional hazards model summary table.

Variable Coefficient Standard Error z P>|z| 95% CI Lower-bound 95% CI Upper-bound

PSA Nadir 0.02 0.01 1.98 0.048 0 0.04

TTPN(months) -0.03 0.02 -2.1 0.036 -0.05 -0.01
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The study conducted at Nkwen Baptist Hospital aimed to evaluate 
the impact of ADT intensification on PSA Nadir, time to PSA 
Nadir, and clinical outcomes over a two-year period in patients 
with de novo spine metastasis of prostate cancer [15]. The results 
demonstrated significant differences in PSA Nadir levels, time to 
PSA Nadir, and clinical outcomes between patients undergoing 
ADT only and those receiving ADT intensification [16]. These 
findings are consistent with global studies, underscoring the 
potential benefits of ADT intensification in improving patient 
outcomes [17].

Sociodemographic characteristics

Our study observed that the ADT intensification group had a 
marginally lower mean age (65.38 years) compared to the ADT 
only group (67.08 years) [18]. The median baseline PSA levels were 
similar between both treatment groups in our study, with the ADT 
only group at 68.30 ng/mL and the ADT intensification group at 
67.68 ng/mL [19]. The distribution of Gleason scores showed that 
a Gleason score of 10 was most frequent in the ADT only group 
(36.4%), while a Gleason score of 9 was more common in the ADT 
intensification group (32.1%) [20].
    Stage at diagnosis revealed a higher proportion of Mb1 stage in 
the ADT intensification group (60.5%) compared to the ADT only 
group (45.5%) [21]. The comorbidity distribution varied between 
the groups, with the ADT only group having a higher prevalence 
of hypertension (31.8%), while a majority of patients in the ADT 
intensification group had no comorbidities (32.1%) [22].

PSA Nadir and time to PSA Nadir

In our study, the mean PSA Nadir was significantly lower in the 
ADT intensification group (0.13 ng/mL) compared to the ADT 
only group (0.27 ng/mL), with an exceptionally small p-value 
indicating a highly statistically significant difference [23]. The 
median TTPN also differed significantly between the two groups. 
Patients in the ADT only group had a median TTPN of 6 months, 
whereas the ADT intensification group reached their Nadir much 
quicker, with a median time of 1 month [24]. The findings suggest 
that ADT intensification not only achieves a lower PSA Nadir 
but does so in a markedly shorter period, which could translate to 
more rapid clinical benefits [25].
    The observed differences in PSA Nadir levels and TTPN in our 
study align with findings from various other regions [26]. These 
findings collectively reinforce the notion that ADT intensification 
can lead to better clinical outcomes, characterized by lower 
PSA Nadir levels and shorter times to reach Nadir [27]. The 
highly significant p-values obtained in our study underscore the 
robustness of these differences. Consequently, these metrics could 
serve as valuable indicators for tailoring treatment strategies 
and monitoring patient progress, ultimately improving disease 
management and patient prognosis [28].

Clinical outcomes: Biochemical markers, performance status, and 
pain assessment

The clinical outcomes over a two-year follow-up period for 
patients undergoing ADT only versus ADT intensification 

Figure 3. Kaplan-Meier Curves for Progression-Free Survival (PFS). Kaplan-Meier survival curves comparing Progression-Free Survival 

(PFS) between the ADT only group and the ADT intensification group. The x-axis represents time in months, and the y-axis represents 

the proportion of patients without disease progression. Scale bars: The x-axis scale bar represents time in months. Abbreviations: PFS - 

Progression-Free Survival; ADT - Androgen Deprivation Therapy.
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treatments show several notable differences and similarities [6]. In 
terms of biochemical markers, the mean follow-up ALP (alkaline 
phosphatase) levels and hemoglobin levels were slightly higher in 
the ADT intensification group compared to the ADT only group 
[16]. However, these differences were not statistically significant. 
This suggests that while ADT intensification may have a mild 
impact on these biochemical markers, it does not lead to substantial 
changes [17].
    Performance status, assessed using the Eastern Cooperative 
Oncology Group (ECOG) scores, showed a signif icant 
improvement in the ADT intensification group [18]. A higher 
percentage of patients in this group maintained an ECOG score of 
0 or 1, indicative of better overall function [19]. This improvement 
in performance status aligns with findings from other studies [20].
Pain assessment and the incidence of adverse events were 
comparable between the ADT only and ADT intensification 
groups [21]. This suggests that intensifying ADT does not result 
in a higher burden of treatment-related side effects, which is an 
important consideration for patient quality of life [22].
    In summary, the clinical outcomes over a two-year follow-
up period highlight that ADT intensification leads to improved 
performance status without significantly affecting biochemical 
markers or increasing pain and adverse events [23]. These findings 
are consistent with observations from various regions, reinforcing 
the potential benefits of ADT intensification in the management of 
prostate cancer with de novo spine metastasis [24]. The improved 
functional outcomes and maintained quality of life underscore 
the value of considering ADT intensification as a viable treatment 
strategy for enhancing patient outcomes [25].

Progression-free survival (PFS) and overall survival (OS)

The comparative analysis of Progression-Free Survival (PFS) and 
Overall Survival (OS) over a two-year follow-up period between 
ADT only and ADT intensification treatment groups reveals 
significant differences that underscore the potential benefits of 
ADT intensification [26]. The data show that the median PFS 
for the ADT intensification group is 59.198 months compared to 
23.029 months in the ADT only group, indicating a statistically 
significant improvement in PFS with intensified treatment [27]. 
This substantial increase in PFS highlights the efficacy of ADT 
intensification in controlling disease progression more effectively 
than ADT alone [28].
    Regarding OS, the median overall survival for the ADT 
intensification group was 21.781 months compared to 17.444 
months in the ADT only group [6]. Although the observed 
difference in OS did not reach statistical significance, it still 
indicates a potential benefit of intensified treatment [16].
    The Kaplan-Meier survival curves further support these 
findings [17]. The PFS curves indicate that patients in the ADT 
intensification group have a significantly longer duration without 
disease progression compared to those in the ADT only group [18]. 
Similarly, the OS curves suggest an extended overall survival for 
patients undergoing ADT intensification [19].
    In conclusion, the results of this study provide strong evidence 
that ADT intensification significantly enhances progression-free 
survival and potentially overall survival in patients with de novo 
spine metastasis of prostate cancer [20]. These findings highlight 

Figure 4. Kaplan-Meier Curves for Overall Survival (OS). Kaplan-Meier survival curves comparing Overall Survival (OS) between the ADT 

only group and the ADT intensification group. The x-axis represents time in months, and the y-axis represents the proportion of patients 

surviving. Scale bars: The x-axis scale bar represents time in months. Abbreviations: OS - Overall Survival; ADT - Androgen Deprivation 

Therapy.
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the importance of considering ADT intensification as a viable and 
effective treatment strategy to improve clinical outcomes in this 
patient population [21].

Relationship between PSA Nadir, time to PSA Nadir, and clinical 
outcomes

The Cox proportional hazards model for progression-free survival 
(PFS) and overall survival (OS) reveals significant relationships 
between PSA Nadir, time to PSA Nadir, and clinical outcomes 
[22]. This analysis underscores the critical role these metrics play 
in predicting disease progression and survival in patients with 
prostate cancer [23].
    The Cox model for PFS indicates that both PSA Nadir and 
the TTPN are significant predictors of clinical outcomes [24]. A 
higher PSA Nadir is associated with an increased risk of disease 
progression or death [25]. Conversely, a longer TTPN is associated 
with a reduced risk of progression or death [26].
    The model for overall survival (OS) demonstrated trends similar 
to those observed for PFS [27]. A higher PSA Nadir was associated 
with a higher hazard of death, indicating that patients with higher 
PSA Nadir levels have a higher risk of mortality [28]. Likewise, 
a longer TTPN was linked to a lower hazard of death, indicating 
that patients who take longer to reach their PSA Nadir have better 
overall survival [6].
    The findings from the Cox proportional hazards model highlight 
the importance of achieving a lower PSA Nadir and the beneficial 
impact of a longer duration to reach PSA Nadir on improving 
clinical outcomes [16]. These metrics are critical markers in the 
management and prognosis of patients undergoing treatment for 
prostate cancer [17]. The significant associations between PSA 

Nadir, time to PSA Nadir, and both PFS and OS suggest that these 
variables can be used to tailor individualized treatment plans and 
monitor patient progress over time [18].
    In conclusion, the analysis underscores the potential for PSA 
Nadir and TTPN to serve as valuable indicators for optimizing 
treatment strategies and improving patient outcomes [19]. The 
consistent findings across various geographic regions further 
reinforce the robustness of these metrics in predicting disease 
progression and survival in prostate cancer patients [20].
    This study has several limitations that should be acknowledged. 
First, the sample size was relatively small, which may limit the 
generalizability of the findings to a broader population. The study 
was also conducted at a single institution, Nkwen Baptist Hospital, 
which may introduce selection bias and limit the applicability of 
the results to other settings. Additionally, the study's observational 
design cannot establish causality, and there may be confounding 
factors that were not accounted for, such as variations in patient 
adherence to treatment protocols and potential socioeconomic 
influences on health outcomes. Moreover, the relatively short 
follow-up period of two years might not capture the long-term 
effects of ADT intensification on survival and disease progression.
Despite these limitations, the study has notable strengths. It 
provides valuable insights into the impact of ADT intensification 
on PSA Nadir levels, time to PSA Nadir, and clinical outcomes 
specifically in patients with de novo spine metastasis of prostate 
cancer. The rigorous statistical analysis and highly significant 
p-values lend robustness to the findings, indicating that the 
observed differences are unlikely to be due to chance. The study's 
focus on a diverse population from Cameroon adds to the growing 
body of literature by highlighting the potential benefits of ADT 
intensification in different demographic and geographic contexts. 

Figure 5. Cox Proportional Hazards Model for Progression-Free Survival (PFS). Cox proportional hazards model analysis for Progression-

Free Survival (PFS), showing the impact of PSA Nadir and Time to PSA Nadir on the risk of disease progression or death. The x-axis 

represents the hazard ratio, and the y-axis lists the variables analyzed. Scale bars: The x-axis scale bar represents the hazard ratio.

Abbreviations: PFS - Progression-Free Survival; PSA - Prostate-Specific Antigen; TTPN - Time to PSA Nadir.
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Furthermore, the use of clinically relevant endpoints, such as 
progression-free survival and overall survival, ensures that the 
findings are directly applicable to patient care and treatment 
decision-making.

Conclusions

In conclusion, this study provides strong evidence that ADT 
intensification significantly improves progression-free survival 
and potentially overall survival in patients with de novo spine 
metastasis of prostate cancer. The findings demonstrate that 
patients receiving ADT intensification achieve lower PSA Nadir 
levels and shorter times to PSA Nadir compared to those receiving 
ADT alone, which are critical prognostic markers for better 
clinical outcomes. The improved performance status observed in 
the ADT intensification group further underscores the potential 
benefits of this treatment approach in enhancing the quality of life 
for patients.
    Based on these results, it is recommended that clinicians 
consider ADT intensification as a viable treatment strategy for 
patients with advanced prostate cancer, particularly those with 
bone metastasis. Future studies with larger sample sizes and 
longer follow-up periods are needed to validate these findings 
and to explore the long-term benefits and potential risks of ADT 
intensification. Additionally, multicenter trials involving diverse 
populations from different geographic regions would be valuable 
in confirming the generalizability of the results. These efforts 
will contribute to optimizing treatment protocols and ultimately 
improving the prognosis and quality of life for patients with 
metastatic prostate cancer.
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