
©Copyright 2022 by Urooncology Association Bulletin of Urooncology / Published by Galenos Yayınevi10

Risk Factors of Patients with Prostate Cancer Upgrading 
for International Society of Urological Pathology Grade 
Group I After Radical Prostatectomy

Abstract

Objective: This study aimed to determine the predictive factors for patients whose International Society of Urological Pathology (ISUP) score was upgraded in 
radical prostatectomy (RP) pathologies with a prostate biopsy pathology of ISUP grade group 1.
Materials and Methods: Among patients who underwent RP in our clinic within 10 years, 158 patients with prostate biopsy pathology of ISUP grade group 1 were 
examined retrospectively. Age, serum prostate-specific antigen (PSA) level, prostate biopsy ISUP grade group, number of cores taken in the prostate biopsy, number 
of tumor-positive cores, RP pathology ISUP grade group, and pathological stage were evaluated.
Results: The mean age (± standard) of the 158 patients whose prostate biopsy pathology was ISUP grade group 1 were 64.07 (±6.6). ISUP group upgrading was 
detected in 47 patients (29.7%). The mean PSA value of these patients was 10.6 ng/mL (±6.9). The mean PSA value of the other 111 patients without ISUP group 
upgrading was 7.98 ng/mL (±4.9). The serum PSA level was significantly higher in patients with upgraded ISUP in the RP pathology (p=0.02). The percentage of 
tumor-positive cores in the group with ISUP group upgrading (37%) was significantly higher than that in the group without ISUP group upgrading (27%) (p=0.01). 
The detection rates of surgical margin positivity (42.6% vs. 18%), capsule invasion (55.3% vs. 19.8%), and seminal vesicle invasion (23.6% vs. 3.6%) were also 
significantly higher in the upgraded ISUP group after RP (p<0.05).
Conclusion: The results of this trial suggest that active surveillance may not be an appropriate option for patients with biopsy ISUP grade group 1 with PSA level 
>10 ng/mL. Moreover, the presence of a higher number and percentage of tumor-positive cores constituted risks of ISUP group upgrading with concomitant poor 
pathological outcomes such as surgical margin positivity, capsule invasion, and seminal vesicle invasion.
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Introduction

Prostate cancer is the second most common cancer among 
men after lung cancer and the 5th cause of death after lung, 
liver, stomach, and colorectal cancers (1). With the use of 
prostate-specific antigen (PSA) as a marker from the late 
1980s onwards in prostate cancer screening, an increasing 
number of prostate cancer cases were detected (2). Mortality 
decreased due to increased prostate cancer diagnosis; however, 
it led to overdiagnosis and overtreatment in low-risk cases (3). 
The widespread use of PSA has led to the diagnosis of many 

asymptomatic cases as prostate cancer. Prostate cancer does not 
cause symptoms or death in a certain group of patients and 
does not affect the overall survival. The guidelines offer active 
surveillance (AS) as an alternative to curative treatment for low-
risk (PSA level <10 ng/mL, stage < T2a, Gleason score <3+3) 
and very low-risk (PSA level <10 ng/mL, stage <1c, Gleason 
score <3+3, PSA density <0.15 ng/mL, <3 positive biopsy core 
count, <50% core positivity) cases with clinically localized 
prostate cancer and life expectancy of over 10 years (4,5). In 
intermediate-risk prostate cancer, AS can be recommended 
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by discussing the risks with the patient with a low degree of 
recommendation (4). However, AS in intermediate-risk prostate 
cancer is controversial (6). Studies have shown that AS may be 
beneficial in selected patients with favorable intermediate-risk 
prostate cancer (7,8).

A limited number of prospective randomized controlled studies 
are comparing AS with standard treatments (4). AS studies 
are generally cohort studies and have reported that patients 
demonstrated relatively good average survival and cancer-
specific survival rates (4,9). In a cohort study of patients with 
International Society of Urological Pathology (ISUP) grade group 
1 followed up with AS, prostate cancer-specific 5-, 10-, and 15-
year cumulative metastasis and mortality rates were at 0.1% 
(10). However, in one-third of the patients, curative treatment 
is required depending on the upgrade of the disease, stage 
progression, or patient’s preference (4).

AS aims to avoid unnecessary treatment in men with clinically 
localized prostate cancer that does not require emergency 
treatment and to provide cure at the most appropriate time in 
patients who need treatment during follow-up (11). Knowledge 
of the disease prognosis in the selection of clinical treatment is 
important. Since a limited amount of prostate tissue is sampled 
during biopsy, a risk of upgrading is inevitable after radical 
prostatectomy (RP). Therefore, it is important to reveal the risk 
factors for pathological upgrade in patients who received AS. 
At present, the best prognostic factors include the Gleason 
score, PSA level, and clinical tumor stage (4,12).In this study, 
we aimed to determine the predictive factors for patients whose 
ISUP grade is upgraded in RP pathologies with prostate biopsy 
pathology of ISUP grade group 1.

Materials and Methods

Data of RP cases within 10 years at our urology department 
were retrospectively analyzed. Biopsy and RP pathologies 
were evaluated by the same pathology department. RP cases 
with a biopsy procedure and/or biopsy pathology evaluation 
performed at different centers were excluded. Moreover, RP 
cases with missing data for the PSA value, full biopsy pathology 

report, and RP pathology findings were excluded. Finally, RP 
cases with ISUP grade group 1 according to the prostate biopsy 
constituted the study group. Transrectal ultrasound (TRUS)-
guided biopsy was performed for histopathological diagnosis in 
all patients. ISUP grades were determined from Gleason scores 
recorded in the pathology report. As a result of staging, all 
patients have clinically localized prostate cancer. Age, serum PSA 
level, prostate biopsy ISUP grade group, number of cores taken 
in prostate biopsy, number of tumor-positive cores, RP pathology 
ISUP grade group, and pathological stage were evaluated. The 
patients were divided into two groups: group I with upgrading 
after RP and group 2 without upgrading based on the final 
pathology. These groups were compared to determine the risk 
factors of patients with ISUP group upgrade in RP pathologies.
Approval for the study was obtained from Marmara University 
Clinical Research Ethical Committee (approval no: 09.2021.986, 
date: 03.09.2021).

Statistical Analysis

Data were analyzed using the independent sample t-test in the 
IBM Statistical Package for the Social Sciences Statics version 22. 
All these analyses used a significance level of p<0.05.

Results

Within 10 years, 289 patients with RP, whose full data were 
available, were evaluated. According to prostate biopsy 
pathologies, 158 patients had ISUP grade group 1, 61 had 
group 2, 20 had group 3, 28 had group 4, and 22 had group 
5. Conclusively, 158 patients with ISUP grade group 1 [mean 
age, 64.07 years (±6.6)] according to the prostate biopsy 
were included in this study. Moreover, 47 patients (group 
1; 29.7%) with biopsy pathology ISUP grade group 1 were 
found to have an increase in the ISUP grade group based on 
the RP pathology. The mean PSA value of these patients was 
10.6 ng/mL (±6.9). Within all patients with prostate cancer, 
the RP pathology of 111 patients was reported as ISUP grade 
group 1. The mean PSA value of these patients was 7.98 ng/
mL (±4.9). In the group comparison, the serum PSA level was 

Table 1. Comparison of demographic, biochemical, and pathological findings based on prostate biopsy and radical prostatectomy of the 
two groups

Upgrade (+)
n=47 (29.7%)

Upgrade (–)
n=111 (70.3%)

p

Age [mean years (± std)] 65.7 (±6.4) 63.5 (±7.3) 0.3571

Mean PSA (ng/mL) (± std) 10.6 (±6.9) 7.98 (±4.9) 0.0211

Tumor-positive core count 3.5 (±2.4) 3.2 (±2.5) 0.4061

Tumor-positive core percentage 37 (±22.1) 27 (19.6) 0.0111

Surgical margin positivity (+)
(−)

20 (42.6%) 20 (18%)
0.011

27 (57.4%) 91 (82%)

Capsule invasion (+)
(−)

26 (55.3%) 22 (19.8%)
<0.0011

21 (44.7%) 89 (80.2%)

Seminal vesicle invasion (+)
(−)

11 (23.6%) 4 (3.6%)
<0.0011

36 (76.4%) 107 (96.4%)
1: Independent sample t-test, std: Standard, PSA: Prostate-specific antigen
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significantly higher in the group with ISUP group upgrading in 
the RP pathology (p=0.02).

The mean number of TRUS-guided prostate biopsy-positive 
cores in group 1 was higher than that in group 2 (Table 1). 
However, no significant difference was noted between the two 
groups (p=0.46) based on the number of positive cores.

On the contrary, the percentage of tumor-positive cores in 
group 1 (37%) was significantly higher than that in group 2 
(27%) (p=0.01). Similarly, the rates of surgical margin positivity 
(42.6% vs. 18%), capsule invasion (55.3% vs. 19.8%), and 
seminal vesicle invasion (23.6% vs. 3.6%) were significantly 
remarkable in patients with ISUP grade group 1 in the final 
pathology (p<0.05, Table 1).

Discussion

AS is recommended for localized low-risk prostate cancer cases 
to protect patients from the side effects of invasive curative 
treatments, such as radiotherapy and RP, and to maintain their 
quality of life (13). A study of intermediate-risk prostate cancer 
cases reported that survival was not different in the 10-year 
follow-up between AS and RP/RT; however, the incidence of 
disease progression and metastasis is lower in the RP/RT group 
(14). AS is controversial in the intermediate-risk group; thus, it 
is important to identify patients in the low-risk group. Findings 
in the initial biopsy pathology carry a vital guide in patient 
selection. However, a study including all ISUP grade groups 
showed that the discordance rate between prostate biopsy and 
RP pathologies was 35.7% (15). Another study reported a 36.3% 
upgrade in ISUP grade group of RP pathologies in patients who 
had ISUP grade group 1 in the prostate needle biopsy (16). In 
another study, the rate of Gleason score upgrading was 21.8% 
in low- and very low-risk cases after the final RP pathology (17). 
In a study of the AS group, Gleason score upgrading of 32% 
was observed in initial follow-up biopsies (18). In another study, 
Gleason score upgrading was observed in 13.8% of patients 
in the control biopsy (19). In the present study, about one-
third of the patients (29.7%) had ISUP group upgrading in the 
final RP pathology. This upgrading rate in the ISUP grade was 
comparable with the literature.

Determining the risk factors for possible upgrading in the 
ISUP evaluation of patients receiving AS is important. Studies 
have shown that a high PSA level, high PSA density, number 
of positive cores, percentage of positive cores, high clinical 
stage, advanced age, and high Gleason score are predictive risk 
factors for ISUP group upgrading (17,19,20,21). According to 
our data analysis, the mean age of the group with ISUP group 
upgrading in the RP pathology was slightly higher without a 
significant difference (p=0.357). Although 10 ng/mL is taken 
as the cutoff level for PSA value in AS in many studies, a study 
accepted higher PSA levels such as 15 ng/mL for AS (22). In 
our data, the PSA level was 10.6 ng/mL (±6.9) in the group 
with ISUP group upgrading in RP pathologies and 7.98 (±4.9) 
in the group without upgrading. The PSA level was significantly 
higher in the group with ISUP group upgrading (p=0.02). 
Consistent with the literature, PSA levels <10 ng/mL in patients 
with prostate cancer of ISUP grade group 1 were more suitable 
for AS. When the PSA levels are >10 ng/mL, patients have a 

higher ISUP grade that could not be diagnosed by prostate 
biopsy. Therefore, these patients with PSA >10 ng/mL should 
be informed about a higher risk of upgrading. Conclusively, 
these patients can actually be excluded from the AS program 
based on the higher change of upgrading after RP according 
to our results.

As the number and percentage of tumor-positive cores increase, 
the risk of ISUP group upgrading also increases. According to 
Akan et al. (23), the maximum percentage of core involvement 
was significantly higher in the upgraded group in the RP 
pathology. Our results were similar to the findings of this study. 
The percentage of tumor-positive cores was 37% (±22.1), and it 
was significantly higher in the group with ISUP group upgrading 
(p=0.01). When these data were evaluated, the risk of ISUP 
group upgrading was higher in patients with ISUP grade group 
1 with >3 positive cores.

Although AS aims to avoid unnecessary treatment in men 
with clinically insignificant localized prostate cancer, it is very 
important to select the appropriate patient group. Failure to 
identify the low-risk group properly may cause irreversible 
problems. A patient with clinically significant prostate cancer 
will face the risk of disease progression during follow-up with AS. 
This disease progression will increase the morbidity and mortality 
of the patients. The rates of surgical margin positivity (42.6% vs. 
18%), capsule invasion (55.3% vs. 19.8%), and seminal vesicle 
invasion (23.6% vs. 3.6%) were significantly higher in patients 
with ISUP group upgrading in RP pathologies than in patients 
without ISUP group upgrading (p<0.05). Therefore, our results 
confirmed that upgraded cases after RP also had unfavorable 
pathological properties including positive surgical margin, 
capsule invasion, and seminal vesicle invasion.

Study Limitations

The major limitation of the current trial was the retrospective 
analysis of data. In addition, the number of patients was relatively 
limited. Randomized controlled prospective studies with larger 
number of patients are needed to determine definitive risk 
factors for ISUP group upgrading in patients with ISUP grade 
group 1 in the initial prostate biopsy and to identify patients 
with characteristics appropriate for AS.

Conclusion

Our results suggest that PSA >10 ng/mL constitute a 
significant risk factor for upgrading after RP in patients with 
biopsy ISUP grade group I. Therefore, patients with a serum 
PSA level >10 ng/mL and biopsy ISUP grade group 1 should 
be monitored very closely if they do not accept definitive 
treatment. An increased risk of upgrading after RP should 
be intensively discussed with these patients. Patients with 
biopsy ISUP grade group 1 with a higher number and/or 
percentage of tumor-positive cores also carry a remarkable 
risk of upgrading after RP. In conclusion, AS may not be an 
appropriate option in patients with PSA >10 ng/mL and a 
higher number and percentage of tumor-positive cores 
due to the increased risk of ISUP group upgrading after RP. 
Moreover, these patients also demonstrated a higher risk 
of poor pathological outcomes including surgical margin 
positivity, capsule invasion, and seminal vesicle invasion.
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