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Introduction
Prostate cancer is considered the 4th most common cancer in 

both sexes and the 2nd overall in men, after lung cancer. The highest 
incidence is observed in North America, with an incidence rate of 
73.5 per 100,000, followed by Australia/New Zealand and Western 
Europe with incidence rates of 71.9 and 59.9 per 100,000 respec-
tively [1]. In Morocco, prostate cancer is ranked 2th among cancers,  
accounting for 16.1% of incident cases of all cancers in men, which  
is 4,935 new cases [2]. It’s representing the 2nd leading cause of  

 
cancer mortality, with a rate of 59.6% per 100,000 habitants, ac-
counting for 2030 cases according to The Global Cancer Observato-
ry Morocco 2022[3]. Regarding the incidence and mortality of this 
cancer, there has been a significant increase in new cases over the 
years, especially advanced forms in developing countries, which 
makes the prognosis poor.

Prognostic factors are defined as things that can predict a pa-
tient’s prognosis before treatment is started. Several publications 
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have been made in this direction, taking these factors into account 
is of great importance, more particularly in the choice of treatment. 
In this article, we will study these different factors and their influ-
ence on survival.

Materials and Methods
A descriptive retrospective study was carried out in the med-

ical oncology department of the Hassan II University Hospital in 
Fez, collecting 553 patients with metastatic prostate cancer over 
a period of 10 years, from January 2014 to December 2023. The 
inclusion criteria were patients with histologically proven prostate 
adenocarcinoma, classified as stage 4. The study excluded patients 
with: incomplete or unusable medical records, non-metastatic 
prostate cancer (localized or locally advanced), other associated 
cancer, and histological types other than adenocarcinoma such as 
sarcoma, lymphoma or others. The data entry was performed us-
ing Excel, and the analysis was conducted using SPSS version 23 
software. The data analysis employed descriptive analysis, which 
involved calculating percentages for qualitative variables and mea-
sures of central tendency (mean, median) and dispersion (standard 
deviation, minimum, maximum) for quantitative variables. Analyt-
ical study was based on statistical tests comparing frequencies or 
means, namely the Chi-square test and Fisher’s exact test. Overall 
survival and progression-free survival were calculated using the 
Kaplan-Meier method. The log-rank test was used to examine the 
significance of survival differences between group distributions. 
Analysis of various independent prognostic factors was conducted 
through univariate and multivariate analyses using the Cox propor-
tional hazards model. In general, a p-value <0.05 was considered 
statistically significant for all analyses.

Results
Between January 2014 and December 2023, we included 553 

patients with metastatic prostate cancer in the medical oncology 
department of CHU Hassan II in Fez. The average age of our patients 
was 72 years with a standard deviation of 8.9 years. The percent-
age of patients with an age greater than or equal to 70 years was 
36%. The most common antecedents were active smoking (28.2%), 
followed by hypertension (22.2%), and then diabetes (16.8%). The 
most common symptoms were urinary signs suggestive of obstruc-
tion (38.3%), followed by irritative signs (21.4%). Other extra-uri-
nary signs related to metastatic spread were described, mainly 
bone pain (18.2%) notably in the spine (36%) and pelvis (34%), as 

well as neurological signs (7.3%). 67.5% of patients were in good 
general condition (Performance Status (PS) 0 to 1) at the time of 
diagnosis. PSA testing was performed on all patients, with levels 
ranging between 10 and 2000 ng/ml, with an average of 189.5 ng/
ml. All our patients had histological type adenocarcinoma. The pre-
dominant Gleason score was 7 (36.4%), followed by a score of 8 
(31.8%). According to the TNM classification, 27.1% of patients 
were classified as T4 and lymph node invasion N1 was found in 
38.1%. All our patients were metastatic, with 71% had de novo me-
tastases, also known as synchronous, and 29% had metachronous 
metastases. 54.7% of patients had isolated bone metastases, while 
45.3% had associated visceral metastases, of which 26% were he-
patic and 13.8% were pulmonary. Regarding the number of bone 
metastases, 57% of patients had more than six bone metastases; 
while 43% had less than six. All patients performed a biological 
workup including a count blood, an assay of the level of albumin, 
calcium level, Alkaline Phosphatase (ALP), testosterone, liver and 
kidney function. This assessment had demonstrated anemia in 
29.8% of patients, hyperleukocytosis in 15.9% of cases, thrombo-
cytosis in 9.8% of cases, hypoalbuminemia in 26% of cases, hyper-
calcemia in 25% of cases, an increase in the level of ALP in 34.3% 
of cases, liver function impairment was observed in 11% of cases, 
predominantly cytolytic, renal insufficiency, primarily obstructive, 
was found in 20% of cases. All our patients underwent castration, 
with 17.4% of cases being surgical and 82.6% being medical using 
LH-RH analogues. At the hormone-naive stage, 31.9% received cas-
tration alone, 9.1% received abiraterone acetate plus prednisone 
in addition to castration, while 59% received docetaxel-based che-
motherapy plus prednisone alongside castration. The median Pro-
gression-Free Survival (PFS) was 14 months (95% CI: [13.7; 14.2]), 
32.6 months (95% CI: [30.5; 41.6]), and 20 months (95% CI: [19.8; 
20.18]) respectively. 74% of these patients became resistant to cas-
tration. The median Overall Survival (OS) was 54 months (Figure 1). 
In multivariate analysis, we found a significant correlation between 
the deterioration of survival and an age greater than 75 years (p< 
0.001), a deteriorated general condition PS >2 (p=0.046), experi-
encing bone pain (p=0.039), PSA>100 ng/ml (p=0.045), a Gleason 
score >6 (p<0.001), more than six bone metastases (p=0.041), and 
the presence of bone metastases associated with visceral metasta-
ses (p<0.001). Furthermore, no significant association was found in 
patients with comorbidities or toxic habits or presenting a biologi-
cal abnormality (Table 2 and Table 3).

Table 1: Patient characteristics. 

Characteristics  Number (%)

Age
<70 293 (53%)

>70 260 (47%)

Antecedents
Active smoking 155 (28.2%)

Hypertension 123 (22.2%)

Clinical Signs

Diabetes 92 (16.8%)

Urinary signs 211 (38.3%)

Irritative signs 118 (21.4%)

Bones pain 100 (18.2%)

Neurological signs 40 (7.3%)
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PS

0-1 373 (67.5%)

2 119 (21.6%)

4-Mar 61 (10.9%)

PSA
<100 ng/ml 168 (31%)

>100 ng/ml 385 (69%)

Gleason Score
6 25 (4.5%)

7 201 (36.4%)

 

8 176 (31.8%)

9 126 (22.8%)

10 25 (4.5%)

Tumor Size

T1 21 (3.8%)

T2 59 (10.7%)

T3 323 (58.4%)

T4 150 (27.1%)

Lymph Node Involvement
N0 343 (61.9%)

N1 210 (38.1%)

Metastatic Sites

Isolated bone metastases 302 (54.7%)

Bone metastases plus visceral metastases 239 (43.2%)

Visceral metastases only 12 (2.1%)

Number of Bones Metastases
<6 237 (43%)

>6 316 (57%)

Biological Abnormalities

Anemia 165 (29.8%)

Hyperleukocytosis 88 (15.9%)

Thrombocytosis 54 (9.8%)

Hypoalbuminemia 144 (26%)

High LAP level 190 (34.3%)

Hypercalcemia 138 (25%)

Liver function impairment 61 (11%)

Renal insufficiency 110 (20%)

Treatment

Castartion alone 176 (31.9%)

Abiraterone acetate plus prednisone plus casration 50 (9.1%)

Docetaxel plus castration 327 (59%)

Figure 1: Curve of overall survival estimated according to Kaplan-Meier.
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Table 2: Univariate analysis of factors influencing overall survival. 

Characteristics P-Value Odds- Ratio (OR) 95% confidence Interval

Age ≥ à 75 years <0.001 0.65 [0.42-0.96]

Comorbidities 0.828 1.05 [0.65-1.73]

Toxic Habits 0.731 1 [0.73-1.24]

PS >2 0.045 0.75 [0.62- 1.02]

Bone pain 0.037 0.64 [0.58-0.87]

PSA>100 ng/ml 0.043 1.73 [1.35- 2.11]

Anemia 0.324 1.55 [1.21- 2.19]

Hyperleukocytosis 0.674 0.94 [0.75-1.17]

Thrombocytosis 0.213 1.11 [0.89-1.43]

High LAP level 0.08 1.2 [0.95-1.76]

Hypercalcemia 0.132 0.95 [0.87-1.54]

Gleason score >6 < 0.001 0.67 [0.56-1.08]

Bone metastases plus visceral metastases <0.001 0.75 [0.63-1.05]

Number of bones metastases >6 0.039 0.68 [0.58-1.01]

Table 3: Multivariate analysis of factors influencing overall survival. 

Characteristics P-Value Odds- Ratio (OR) 95% confidence Interval

Age ≥ 75 years <0.001 0.65 [0.43-0.97]

PS >2 0.046 0.73 [0.62- 1.00]

Bones pain 0.039 0.64 [0.58-0.91]

PSA>100 ng/ml 0.045 1.76 [1.36- 2.13]

Gleason score >6 < 0.001 0.67 [0.56-1.08]

Bone metastases plus visceral metastases <0.001 0.76 [0.64-1.07]

Number of bones metastases >6 0.041 0.69 [0.59-1.03]

Discussion
Prostate cancer is considered one of the leading causes of can-

cer-related deaths. According to the most recent epidemiological 
studies, it ranks as the 5th cause of mortality worldwide after lung 
cancer, liver cancer, and digestive system cancers, including stom-
ach, colon, and rectum cancers. In 2022, it was noted that the mor-
tality rate related to prostate cancer was 7.3% per 100,000 inhab-
itants, accounting for 397,430 cases [4]. Many studies have been 
conducted to identify various clinical, pathological, radiographic 
and biochemical prognostic factors that can influence survival in 
these patients. Age has been mentioned as a prognostic indicator 
[5]. It has been concluded that, generally, younger patients have a 
more aggressive tumor and therefore a poorer prognosis than older 
patients [6]. However, this has not been confirmed by the results of 
other studies [7-9]. In our series, older age ≥ 75 years was a signif-
icant prognostic factor (p<0.001), and these patients had a higher 
risk of shorter survival compared to those under 75 years old. An-
other clinical parameter is the functional status, mainly categorized 
by the Karnofsky performance status. De Voogt and al have shown 
that this is the most important prognostic indicator, and an increas-
ing number of investigators have confirmed this finding [10]. A 
poor performance status is generally associated with shorter sur-
vival [10-11]. This parameter is related to the advanced stage of the 
disease and it is useful in therapeutic decision-making. The perfor-

mance status as a prognostic factor may be more important when 
used in combination with the pain score [11]. These various stud-
ies are consistent with our results; a performance status >2 was a 
significant prognostic factor (p= 0.046). Bone pain is a commonly 
described clinical sign in patients with metastatic prostate cancer. 
Multiple studies show that pain is an important predictive factor in 
men with metastatic prostate cancer. However, the presence of pain 
has not been integrated into prognostic models, and few studies 
have evaluated it in subgroup analysis [12]. For example, in an anal-
ysis of 85 patients with CRPC, Berry et al. identified severe bone 
pain as predictive of shorter overall survival [5]. Due to the limited 
sample size, the analysis was based on a univariate model. More re-
cently, using data from the TAX 327 trial, Armstrong et al. identified 
pain as a statistically significant prognostic factor for overall surviv-
al. The adjusted hazard ratio for men who had pain at baseline was 
1.48 (95% CI, 1.23 to 1.79) and was among the strongest predictors 
in the multivariate model [13]. The results of our study align with 
those found in the literature since the presence of bone pain was a 
statistically significant prognostic factor (p=0.039) correlated with 
a reduction in survival rates.

PSA is important for diagnosing, staging, and monitoring pros-
tate cancer [14,15]. However, there are divergent opinions in the 
literature regarding its evaluation as a prognostic factor. Killian, 
et al. assert that overall survival is shorter in patients with a high 
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PSA level [16]. Similarly, Zagars, et al. mention that PSA is an in-
dependent prognostic indicator, outside of stage and grade [17]. 
According to Schubert, et al. PSA can be useful for monitoring the 
patient’s response to treatment and for postoperative monitoring 
of tumor residues and relapses [18]. Cooper et al. showed that the 
prognosis is good in patients with a very low PSA level (<10 ng/
ml) six months after the start of hormonal treatment, but they used 
this factor in combination with bone scintigraphy (<15 lesions) to 
achieve significant results [19]. Conversely, Kelly et al. argue that 
the PSA value before treatment is not prognostically significant 
[20]. In our study, it was found that the PSA value before treatment 
was statistically significant in determining the overall survival of 
patients. We noticed that a PSA level >100 ng/ml significantly in-

fluenced this survival (p=0.045). According to this result, in accor-
dance with literature, use of PSA for assessing the reaction of the 
patients with metastatic prostate cancer to the treatment is more 
appropriate. Other biological parameters are less studied. Soloway 
et al. described the value of pre-treatment testosterone levels. A 
low testosterone level before treatment initiation was associated 
with shorter survival. In a multivariate analysis, this factor was 
used in combination with functional status and the number of bone 
lesions to obtain significant prognostic groups [9]. Other investi-
gations have also shown that patients with low pre-treatment tes-
tosterone levels were less responsive to androgen deprivation [8]. 
We summarize the most frequently used prognostic parameters in 
disseminated prostate cancer (Table 4).

Table 4: Comparison of biological prognostic parameters from various studies.

 Berry [5] Emrich [11] De Voogt [10] Soloway [9] Ernst [8]

Prostatic acid phosphatase + + + - -

Hemoglobin  + +   

LAP + + +   

Testosterone    + +

The Gleason score is identified as a major prognostic factor in 
several studies. Fijikawa, et al. revealed that the Gleason score was 
a good prognostic factor in their study involving 195 prostate can-
cer patients [21]. Epstein et al. explained that the Gleason score was 
the best prognostic factor in prostate cancer [22]. In our study as 
well, it was found that the Gleason score was an important prog-
nostic factor. In the group with a Gleason score of 6 or higher, it 
was significant that the survival rate was reduced in these patients 
(p<0.001). According to the study conducted by Soloway, et al. the 
overall survival is shorter for patients with bone metastases with 
more than 6 foci compared to patients with bone metastases with 
fewer foci [9]. Ernst, et al. found a survival rate of 75% for the group 
with fewer than 6 metastases and 55% for the group with more 
than 6 metastases [8]. They concluded that the most important 
prognostic factor was the extent of disease on bone scan. In our 
study, it was observed that the number of bone metastases was a 
prognostic factor consistent with the literature. The survival rate 
was 90% for patients with 6 or fewer metastases and 58% for pa-
tients with more than 6 metastases.

Guijarro, et al. found that patients with visceral involvement 
had a poorer prognosis compared to those with exclusive nodal me-
tastases, exclusive bone metastases, or nodal plus bone metastases, 
which was consistent with Mazzone’s results [23, 24]. Additionally, 
Mazzone, et al. also suggested that the prognosis of patients with 
bone-only involvement was inferior to those with nodal-only in-
volvement [24]. Similarly, Gandaglia, et al. showed that overall and 
prostate cancer-specific survival of patients with nodal metastases 
was higher than those with bone metastases, which was higher than 
those with visceral metastases [25]. However, they did not study 
the impact of different visceral metastatic sites on survival. On the 
other hand, N Xu, et al. reported the impact of specific visceral met-
astatic sites on overall and prostate cancer-specific survival in met-
astatic prostate cancer. In this study, lung-only metastases had the 

best overall survival outcomes compared to liver-only metastases 
and brain-only metastases. Brain-only metastases had the worst 
overall survival outcomes compared to liver-only metastases and 
lung-only metastases [26]. In Guijarro’s study visceral metastases 
with corresponding bone involvement conferred poorer survival 
outcomes compared to visceral metastases alone, which was con-
sistent with Mazzone’s study [23,24]. These results also agree with 
those of our series, where the combination of visceral metastases 
plus bone involvement was significantly associated with reduced 
survival (p<0.001).

Conclusion
Through this retrospective study, the presence of these follow-

ing factors (age ≥ 75 years, PS > 2, bone pain, PSA >100ng/ml, Glea-
son score >6; bones metastases > 6, association of bone metastases 
and visceral metastases) were associated with a poor prognosis, 
these factors must be taken into consideration to define optimal 
management and guide the clinician in the choice of the best ther-
apeutic protocol. We propose as perspectives to validate all the fac-
tors identified in retrospective studies by prospective work in order 
to guarantee the patient the best chances of survival.
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