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What’s known on the subject? and What does the study add?

Active surveillance has been introduced as an alternative to avoid unnecessary treatment and related side effects. No cancer-related deaths 
were observed in patients who is eligible for active surveillance but underwent radical prostatectomy. This may suggest that active surveillance 
criteria are suitable for detecting low-risk prostate cancer patients.

Abstract
Objective: We aimed to investigate the long-term surveillance outcomes (biochemical recurrance, survival) and adequacy of active surveillance 
criteria to detect low-risk prostate cancer patients who were eligible for active surveillance but underwent radical prostatectomy.

Materials and Methods: Data of patients who underwent radical prostatectomy for prostate cancer between January 2005 and January 2019 
were retrospectively evaluated. Upstaging, upgrading, surveillance periods, and survival status of patients with clinical stage T1c and T2a, serum 
prostate-specific antigen below 10 ng/mL, International Society of Urological Pathology grade 1, number of tumor-positive cores in biopsy 2 and 
below, tumor percentage in tumor-positive cores 50 and below were inclusion criteria for active surveillance.

Results: The study included 606 patients. Of these patients, 184 (30.4%) met the inclusion criteria for active surveillance. Upgrading was detected 
in 77 (41.8%) patients and upstaging in 29 (15.8%) patients who met the criteria for active surveillance. The prostate-specific antigen (PSA) and 
PSA density values of the patients who met the active surveillance criteria were significantly lower than those of the other patients (p<0.05). The 
mean surveillance period was 127.6±49.6 (8-227) months, and 123 patients died during this period. Among them, 18 (3%) patients died because 
of related causes of prostate cancer. None of the patients who met the criteria for active surveillance died because of prostate cancer (p=0.018).

Conclusion: No cancer-related deaths were observed in patients who is eligible for active surveillance but underwent radical prostatectomy. This 
may suggest that active surveillance criteria are suitable for detecting low-risk prostate cancer patients.
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Introduction

 Prostate cancer (PCa) has become an early-diagnosed disease 
with the common use of prostate-specific antigen (PSA) and 
has even led to overdiagnosis and overtreatment (1). Because 
curative treatment options for PCa carry the possibility of 
morbidity and mortality, active surveillance (AS) has been 
introduced as an alternative to avoid unnecessary treatment 
and related side effects (2). AS aims to monitor patients 
closely without losing the option of curative treatment (2). 
The inclusion criteria for AS are generally accepted as serum 
PSA less than 10 ng/mL, International Society of Urological 
Pathology (ISUP) grade 1, biopsy positive core less than 3, and 
involvement less than 50%. There are studies that include 
ISUP grade 2 patients with limited criteria (3).

There has been no randomized controlled study comparing AS 
with curative treatments. In AS studies, one-third of patients 
require reclassification and curative treatment (4). In one of 
the most extensive and longest-duration AS studies, curative 
treatment was required in 20% of the patients. Only 23% of 
the treated patients were ISUP grade 1 (5). In this study, which 
has the highest number of patients in the literature, the mean 
surveillance period was approximately 50 months, similar to 
other AS studies (4).

Screening for PCa reduces mortality, but this gain is associated 
with overdiagnosis and overtreatment (1). When we detect and 
treat insignificant PCa, overdiagnosis and overtreatment occur 
(1). Although AS protocols protect patients from overtreatment, 
upgrading in some patients and the delay and inability to 
predict this is important issues. Upgrading increases the risk 
of biochemical recurrence, and its rate is around 30-45% (6,7). 
In addition, the relatively short surveillance periods in the 
literature for a slowly progressive disease such as PCa should 
not be ignored. In our study, we aimed to investigate the long-
term surveillance outcomes (biochemical recurrance, survival) 
and adequacy of active surveillance criteria to detect low-risk 
PCa patients who may be eligible for AS but who underwent 
radical prostatectomy (RP).

Materials and Methods

Following Dokuz Eylül University Faculty of Medicine 
Institutional Review Board Ethics Committee approval (decision 
no: 2023/34-02, date: 25.10.2023), the data of patients who 
underwent RP for PCa between January 2005 and January 2019 
were retrospectively evaluated. The patients’ ages at the time of 
surgery, preoperative PSA values (ng/mL), prostate volumes (mL), 
and PSA densities (PSADs) (PSA/prostate volume) were recorded. 
The number of cores sampled during biopsy, the number of 
positive cores, and the percentage of tumors in positive cores 

were evaluated. The biopsy and RP pathology results were 
evaluated according to the ISUP 2014 grading system (8). 

Patients whose surveillance data were not available were 
excluded from the study. RP results were evaluated as upgrading 
if the ISUP grade was increased according to the biopsy 
pathology result, and  upstaging if the RP result was T3a, T3b, 
or greater. The surveillance period was calculated in months by 
subtracting the date of RP from the date of death in patients 
who died and in months by subtracting the date of RP from 
January 2024, the date of the last surveillance in other patients. 
A PSA value >0.2 ng/mL after RP was considered a biochemical 
recurrence. Causes of death were determined from patient data. 

Inclusion criteria for AS included clinical stage T1c and T2a, PSA 
below 10 ng/mL, ISUP grade 1, number of tumor-positive cores 
in biopsy 2 and below, and tumor percentage in tumor-positive 
cores 50 and below (3). 

Statistical Analysis

The SPSS program was used for statistical analysis. In the study, 
numerical data were calculated as mean ± standard deviation, 
and categorical data were calculated as percentages. The 
significance between categorical groups was analyzed using 
the chi-square test. The difference between numerical data 
was evaluated with the Student’s t-test. A value of p<0.05 was 
considered statistically significant.

Results

Seven hundred and thirteen patients underwent RP. One 
hundred and seven patients were excluded from the study 
because surveillance data were unavailable, and 606 patients 
were included. The mean age at the time of surgery was 
63.1±6.5 years, serum PSA value was 8.8±7.5 ng/dL, number 
of biopsy cores was 11.5±2.2, prostate volume was 52.3±21.6 
mL, and PSAD was 0.19±0.18. The mean surveillance period was 
127.6±49.6 (8-227) months.

Of the 606 patients in the study, 184 (30.4%) met the inclusion 
criteria for AS. There was no statistically significant difference in 
age, surveillance period, prostate volume, and number of biopsy 
cores between patients who met the criteria for AS and other 
patients (p>0.05). The PSA, PSAD values, and number of positive 
biopsy cores of the patients who met the AS criteria were 
significantly lower than those of the other patients (p<0.05). 
A comparison of the preoperative data and surveillance periods 
of patients who met the AS criteria and other patients is given 
in Table 1.

Among patients eligible for AS, 77 (41.8%) patients had upgraded 
according to RP pathology. In other patients, upgrading was 
detected in 117 (27.7%) patients and downgrading in 63 (14.9%). 
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Upgrading was statistically significantly higher in patients who 
met the criteria for AS [x2(1)=35.467 p≤0.001]. Upstaging was 
detected in 29 (15.8%) patients eligible for AS and 234 (55.5%) 
in other patients. Among patients eligible for AS, 14.1% were 
T3a and 1.6% were T3b; among other patients, 41.9% were T3a 
and 13.5% were T3b. Upstaging was statistically significantly 
less in patients who met the AS criteria [x2(1)=82.168 p≤0.001]. 
Surgical margin positivity was statistically significantly lower 
in patients who met AS criteria [9.8% vs 30.8%; x2(1)=30.681 
p≤0.001].

When the RP pathologies of patients who met the criteria for 
AS were evaluated, 58.2% were ISUP grade 1, 39.1% ISUP grade 
2, 2.1% ISUP grade 3, 0.5% ISUP grade 4, and no patient had an 
ISUP grade 5 pathology result. When the RP pathologies of the 
other patients were evaluated, 12.6% were ISUP grade 1, 62.6% 
were ISUP grade 2, 14.2% were ISUP grade 3, 4.5% were ISUP 
grade 4, and 6.2% were ISUP grade 5.

While the biochemical recurrence rate was 2.7% in patients who 
met the criteria for AS, this rate was 16.1% in other patients, and 
this result was found to be statistically significant [x2(1)=20.457 
p≤0.001]. When patient data were accessed, it was seen that 
123 patients died.  Eighteen (3%) of the deceased patients died 
because of PCa (progression of of and related complications). 
None of the patients who met the criteria of AS died of PCa 
[x2(1)=8.09 p=0.018]. A comparison of the pathology and 
surveillance data of patients who met the criteria for AS and 
other patients is given in Table 2.

Discussion

Treatment of localized PCa can be likened to a double-edged 
knife; curative treatment can lead to morbidity, whereas if the 
disease is left untreated and progresses, we may have missed the 
chance of early treatment. The important point is to be able to 
predict which patients have a low risk of PCa.

The biopsy and final RP pathology results are only sometimes 
compatible and identical. In the literature, the rate of upgrading 

after RP is reported to be around 30-45% (6). The high 
probability of upgrading requires us to appropriately evaluate 
patients with AS and minimize this risk. In addition, upgrading 
increases the probability of biochemical recurrence of PCa (7). 
A recent systematic review investigating the risk factors for 
upgrading found that patient age, serum PSA value, prostate 
volume, PSAD, number, and percentage of biopsy-positive 
cores were significantly effective on upgrading (9). These risk 
factors form the basis of the inclusion criteria for AS. In our 
study, upgrading was found in 41.8% of patients who met the 
criteria for AS, which is similar to the literature. In other words, 
no matter how much we apply the risk factors for upgrading, 
this condition still develops at a high rate, and this risk should 
be reduced as much as possible in patients with AS. Upgrading 
in patients who were removed from AS and underwent RP varies 
between 14% and 51% (10).

The probability of positive surgical margin increases in the 
presence of extraprostatic extension or seminal vesicle invasion 
in the pathology result of RP (11). The risk of upstaging in 
low-risk PCa patients is approximately 25% (12). Upstaging  
increases the risk of biochemical recurrence (12). A meta-
analysis investigating the importance of biochemical recurrence 
showed that the risk of distant metastasis and PCa-related 
death increased in patients with biochemical recurrence (13). 
In our study, upstaging was 15.8% in patients who met the 
active criteria, and a surgical margin positivity rate of 9.8% was 
observed in the same patient group.

The prostate does not have a true capsule but is surrounded 
by fibrous and muscular tissues (14). This situation complicates 
the work of imaging methods and makes local staging of 
PCa difficult (15). Current European Association of Urology 
guidelines recommend multiparametric magnetic resonance 
imaging (mpMRI) before biopsy in patients undergoing biopsy 
for the first time and systemic and targeted biopsy if a lesion 
is described on mpMRI (16). The patients in our study did not 
undergo mpMRI because mpMRI was not expected at that 
time, and these data were not yet accepted in the guidelines.  

Table 1. Comparison of preoperative data and follow-up periods of patients eligible for active surveillance and other patients
Eligible patients for active 
surveillance (n=184) Other patients (n=422) p-value

Age (years) 61.3±6.3 63.9±6.4 0.462

PSA (ng/mL) 6.1±2.0 9.9±8.6 <0.001

Duration of follow-up (months) 148.2±49.6 118.6±47.0 0.622

PV (mL) 57.3±21.3 50.2±21.3 0.241

PSAD (ng/mL2) 0.11±0.05 0.22±0.21 <0.001

Number of biopsy cores 11.1±1.7 11.7±2.4 0.136

Number of positive biopsy cores 1.35±0.47 3.93±2.50 <0.001

The difference between numerical data was evaluated with the Student’s t-test
PSA: Prostate-specific antigen, PV: Prostate volume, PSAD: PSA density (PSA/prostate volume)
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Adding mpMRI to AS criteria and surveillance protocols will 
make AS safer and more successful. In this way, both clinically 
significant PCa patients will be detected more efficiently, and 
local staging of the disease will be performed more accurately. 
We are waiting for the long-term results of ongoing studies 
using mpMRI. The results of these studies will perhaps make it 
easier for us to consider ISUP grade 1 as a benign condition (17).

Biomarkers such as prostate cancer antigen 3 or prostate 
health index used preoperatively are effective in showing the 
aggressiveness of PCa, but their costs leave question marks in 
terms of their cost-effectiveness (18). In a study by Gokce et 
al. (19), the neutrophil-to-lymphocyte ratio was a cheap and 
reliable method for predicting upgrading and biochemical 
recurrence. PSAD is also an important predictor used in risk 
calculations, and recent studies have shown that its combination 
with mpMRI significantly reduces unnecessary prostate biopsy 
(22). Although the cut-off value for PSAD is generally accepted 
as 0.15 ng/mL/cm3, it is more effective when this value is 
reduced to 0.10 (20).

In the ProtecT study, 1643 patients were randomized into three 
groups and received RP, radiotherapy, or surveillance accordingly 
(21). Although the patients in this study did not fully comply 
with the current AS monitoring protocols, approximately 90% 
of the included patients met the current AS inclusion criteria 

(21). In this study, the 10-year cancer-specific survival rate of 
patients followed up without treatment was 98.8% vs. 99%, 
but the probability of metastatic progression was 6% vs. 2.6% 
(21). It should be kept in mind that metastases although rare, 
can be observed in AS protocols (4). In the ProtecT study, the 
authors also reported that 2/3 of AS patients received definitive 
treatment at the 7-year surveillance (21). Similarly, in the PRIAS 
study, no difference was found in the cancer-specific survival 
of patients in the low-risk group compared with those who 
received curative treatment (22). However, three-fourths of 
those in the AS group underwent curative treatment in this 10-
year study (22). The mean surveillance period in our study was 
127 months, indicating a long mean surveillance period of 10 
years. During the surveillance period, which can be considered 
long enough for PCa, no cancer-related deaths occurred in the 
group of patients who met the criteria for AS.

While cancer-specific survival after RP was 80% in low- and 
intermediate-risk PCa patients in the pre-PSA era (23), this rate 
is 99% in the currently screened population (21). In our study, 
similar to the literature, cancer-specific survival was 100% in 
patients who met the criteria for AS. These data allow us to 
predict a high rate of success when low- and intermediate-
risk PCa patients are treated with appropriate screening. 
High-risk PCa patients have a cancer-specific survival rate 

Table 2. Comparison of pathology data and follow-up data of patients who met the criteria for active surveillance and other 
patients

Eligible patients for 
active surveillance
(n=184)

Other patients
(n=422) Total (n=606) p-value

Survival status 0.018

Death due to cancer 0 18 (4.3%) 18 (3.0%)

Death from other causes 33 (17.9%) 72 (17.1%) 105 (17.3%)

Alive 151 (82.1%) 332 (78.7%) 483 (79.7%)

Upgrading 77 (41.8%) 117 (27.7%) 194 (32.0%) <0.001

Upstaging 29 (15.8%) 234 (55.5%) 263 (43.4%) <0.001

RP pathologies <0.001

ISUP GRADE-1 107 (58.2%) 53 (12.6%) 160 (26.4%)

ISUP GRADE-2 72 (39.1%) 264 (62.6%) 336 (55.4%)

ISUP GRADE-3 4 (2.2%) 60 (14.2%) 64 (10.6%)

ISUP GRADE-4 1 (0.5%) 19 (4.5%) 20 (3.3%)

ISUP GRADE-5 0 26 (6.2%) 26 (4.3%)

T stage <0.001

T2 155 (84.2%) 188 (44.5%) 343 (56.6%)

T3A 26 (14.1%) 177 (41.9%) 203 (33.5%)

T3B 3 (1.6%) 56 (13.5%) 60 (9.9%)

Positive surgical margin 18 (9.8%) 130 (30.8%) 148 (24.4%) <0.001

Biochemical recurrence 5 (2.7%) 68 (16.1%) 73 (12.0%) <0.001

The significance between groups was analyzed by chi-square test
ISUP: International Society of Urological Pathology 
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of approximately 60% with RP and subsequent multimodal 
therapies (24). Therefore, it is necessary not to misclassify high-
risk patients under AS as low-risk.

Study Limitations

 Our study has some limitations, with the retrospective design 
being main.  RP was not performed by a single surgeon, and 
there may be differences between surgeons’ experiences over 
a 14-year period. In addition, because mpMRI, recommended 
before biopsy in current guidelines, was not routinely performed 
during the study, these data were not included in our study. 

Conclusion

AS has an important place among the treatment strategies 
for PCa. Despite being in the low-risk group and meeting the 
criteria for AS, 41% of patients who underwent RP in our study 
had upgraded and 15% had upstaging. Patients should be 
informed about these risks when AS is recommended. In our 
study, no cancer-related deaths were observed in patients who 
is eligible for AS but underwent RP. This may suggest that active 
surveillance criteria are suitable for detecting low-risk prostate 
cancer patients.
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