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ABSTRACT
Objective: To evaluate long-term outcomes of active surveillance (AS) applied in low-risk prostate cancer patients, 
and the impact of re-biopsy results on the prediction of progression.

Material and methods: In our clinic, patients who had undergone AS for low-risk localized prostate cancer be-
tween the years 2005-2013 were included in the study. Our AS criteria are Gleason score ≤6, prostate- specific 
antigen (PSA) level <10 ng/mL, number of positive cores <3, maximum cancer involvement ratio <50% each core. 
Immediate re-biopsy (within 3 months) was performed to 65 patients who accepted AS. Finally, 43 patients who 
met re-biopsy criteria were included in the study. Prostate biopsy specimens were harvested from 12 cores under 
the guidance of transrectal ultrasound (TRUS). Re-biopsy was performed within 3 months (1-12 weeks). In re-
biopsy, a total of 20 core biopsies were performed including the far lateral (6 cores) and transition zone (2 cores) 
in addition to standard 12 core biopsy. Our follow-up protocol is PSA measurement and digital rectal examination 
(DRE) every 3 months within the first 2 years, than every 6 months. Control biopsies was performed one year later 
and once upon every 3 years to patients whose PSA levels and DREs were normal at follow-up visits. More than 2 
tumor invaded cores or 50% tumor in one core, and Gleason score exceeding 6 points were accepted as indications 
for definitive treatment. Patients were divided into two groups by re-biopsy results and compared according to the 
time to progression. We have done multivariate regression analysis to predict prognosis by using data on age, PSA 
level, and detection of tumor in re-biopsy specimens.

Results: Patients’ median age was 61 years and PSA level was 5 (2.7-9) ng/mL. Tumor was detected in 22 (34%) 
patients at re-biopsy and they underwent definitive treatment. Additionally tumor was detected in 9 patients, but 
active surveillance was maintained because their pathologic results met active surveillance criteria. Median follow 
time was 42 (24-117) months. Definitive treatment was performed in 9 (21%) patients. PSA recurrence was not 
detected in none of 9 patients during 38 months of follow up. Only the presence of tumor in re-biopsy specimens 
was found predictor of disease progression in multivariate analysis.

Conclusion: We think that AS is safe method for low- risk localized prostate cancer patients, if it is performed in 
compliance with certain criteria and regular follow up, and early re-biopsy can be useful either during early period 
or long term follow-up.
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Introduction

Prostate cancer is the most common cancer 
among males, except skin cancer. While the inci-
dence of lifetime risk of prostate cancer is 16.7%, 
the risk of dying from prostate cancer is 2.5%.
[1] Although the death rate of prostate cancer has 
not changed too much over the years, the aver-
age five-year survival rate has increased.[2] The 
advances in treatment that result in increased 
survival have increased the treatment cost. About 
8.5 billion € is spent every year in all of Euro-
pean countries.[3] Advances in surgical and radio-
therapy (RT) techniques improve oncologic and 
functional success, but the risk of incontinence 

and impotence are still present.[4] Patients do not 
want to be a candidate to over-treatment and se-
rious complications. Guidelines for patients are 
published in the United States on this issue.[5] 

Therefore, higher cancer specific survival rates 
indicated in large series have thoroughly popular-
ized active surveillance (AS).[6-9] AS is based on 
the principle of no making or postponement to 
definitive treatment. The aim is to take notice of 
upgrading of tumor before missing the chance of 
treatment through periodic measurements blood 
prostate specific antigen (PSA) level, digital rec-
tal examinations (DRE) and prostate biopsies. By 
this way, side effects that occur with definitive 
treatment will not happen or be postponed.[6]
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In our study, we aimed to evaluate outcomes of AS and impact 
of early re-biopsy on patients who were candidates of AS.

Material and methods

In our clinic, patients for whom AS was applied for low-risk 
localized prostate cancer between the years 2005-2013 were in-
cluded in the study. Prostate biopsies were performed because 
of an elevated PSA level (values above 4 ng/mL, and 2.5 ng/
mL before, and after the year 2010 year, respectively) and/or 
abnormal DRE results.

Active surveillance, radical prostatectomy (RP) and RT have been 
proposed as treatment choices to the patients whose blood PSA lev-
els and biopsy results met the AS criteria. These criteria are Glea-
son score ≤6, PSA level of <10 ng/mL, less than 3 cancer -posi-
tive cores, maximum cancer involvement ratio <50% of each core. 
We’ve noted that patients were at an intellectual level to understand 
advantages and disadvantages of AS. Re-biopsies were performed 
in 65 patients who accepted AS. Finally, 43 patients whom re-biop-
sy results met AS criteria were included in the study. At least once 
a control biopsy was performed a year later in all study population. 
Transrectal ultrasound (TRUS) guided 12-core prostate biopsies 
were performed, and biopsies were repeated within 3 months (1-
12 weeks) . In re-biopsy, a total of 20 core biopsy specimens were 
obtained from the far lateral (6 cores) and transition zone (2 cores) 
in addition to standard 12 core biopsy. Our follow protocol is PSA 
measurement and DRE every 3 months within the first 2 years, 
than at every 6 months. Control biopsies are performed one year 
later and once upon every 3 years in patients whose PSA levels 
and DRE are normal at follow-up visits. Patients were followed up 
up to 75 years of age in AS protocol, then watchful- waiting pro-
tocol is implemented. We have done again biopsy instead of im-
mediate definitive treatment in cases whom PSA levels exceeded 
10 ng/mL. Multiparametric magnetic resonance (MR) imaging of 
the prostate was done for patients whose PSA levels permanently 
exceeded 10 ng/mL and tumor was not determined at biopsy, and 
for those in whom TRUS biopsy could not be achieved. Detec-
tion more than 2 tumor invaded cores or 50% tumor in one core, 
Gleason score exceeding 6 were accepted as definitive treatment 
indications. We have obtained informed consent from all patients 
for participation in the study.

All procedures performed in studies involving human participants 
were in accordance with the ethical standards of the 1964 Helsinki 
declaration and its later amendments or comparable ethical standards.

Statistical analysis
Patients were divided into two groups by re-biopsy results and 
they were compared according to time to progression. We have 
done multivariete linear regressions analyze for to evaluate 
prediction of upgrading via age, PSA level, and whether tumor 
present on re-biopsy. We have used Kaplan-Meier and multi-
variate logistic regression analysis. For statistical analysis Sta-
tistical Package for the Social Sciences (SPSS Inc; Chicago, IL, 
USA) version 15 for Windows was used. The level of statistical 
significance was determined as p<0.05.

Results

Twenty- two of 65 patients who fulfilled AS criteria on first biopsy 
underwent immediate definitive treatment based on re-biopsy re-
sults. Additionally tumor was determined in 9 patients; but we 
maintained surveillance, because their pathologic results met AS 
criteria. Totally 43 patients were included in the study (Figure 1). 
Patients’ median age was 61 years, and PSA level 5 (2.7-9) ng/
mL. Median follow-up period was 50 (24-117) months. Our one 
patient had undergone RP in another center after one year of AS 
(Table 1). 

Definitive treatment was performed in 9 (21%) patients. RP was 
performed in 2 patients on their request. RP was performed in 
3 of 7 and RT in 4 of 7 patients whose pathologic results were 
upgraded (Figure 1). RP was performed via classic retropubic 
method, and lymph node dissection was performed in all pa-
tients. All of three patients’ pathologic results were as follows: 
Gleason score: 7, extraprostatic extension without seminal ve-
sicular and lymph node involvement. Nevertheless surgical mar-
gin was positive at focal area in one patient. Salvage or adjuvant 
RT or androgen deprivation therapy (ADT) were not performed 
in RP patients including a surgical margin positive patient. Con-
formal method was applied as RT treatment. Three of four pa-
tients received ADT for 6 months, because their Gleason scores 
were 7 points. Median follow- up time of 9 patients who had 
undergone definitive treatment was 38 months (24-93). PSA re-
currence was not observed in any patient.

We divided patients into two groups. Group 1, and 2 consisted 
of patients whose tumors were and were not detected in re-bi-
opsy specimens. We compared two groups in order to evaluate 
up-grading during follow-up. Pathologic upgrading ratio was 
significantly higher in Group 1, relative to Group 2 (Figure 2). 
Only that tumor presenting on re-biopsy was found to have a 
significant impact factor (Table 2).

Six patients’ PSA levels exceeded 10 ng/mL during follow-up. 
Therefore prostate biopsy was done to all six patients before 
routine biopsy time. Tumor was assessed in none of them. Mul-
tiparametric MR imaging of prostate was performed to three of 
six patients whose PSA levels remained consistently over 10 ng/
mL and we maintained follow-up because we didn’t find any 
significant evidence of tumor.

Discussion

In contrast to safety of AS proven in large series, both physicians 
and patients do not welcome it. It has been reported that RP has 
been performed in 94% of the patients whose criteria are suitable 
for AS in United States of America.[10] Nevertheless, applying de-
finitive treatment to this group has no benefits for survival.[11] We 
took care that patients intellectual level is satisfactory for under-
standing AS. Thus, we have learned that our patients have been 
operated (RP) in another center. Our follow out rate was 2.3% 
which was in compliance with the current literature (Table 3). 
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We have not seen any consensus about AS including its criteria 
in the literature. Conti et al.[12] reported that 4% of the patients 
are candidates for AS according to John Hopkins criteria, but 
in a retrospective study performed in Royal-Marsden hospital 

which evaluated radical prostatectomy specimens, 82% of the 
patients had been found to be candidates for AS. We used AS 
criteria proposed by Epstein criteria, and also Klotz et al.[13] 

Very diverse opinions are available in the literature about pros-
tate biopsy. But all of the authors are agree about that the first bi-
opsy must be at least 10 cores and confirmatory biopsy must be 
performed.[7,14,15] Motamedinia et al.[16] said that the first and the 
confirmatory biopsies should be obtained from at least 10 cores. 
Especially, interobserver opinions about pathologic evaluation 
about low- volume tumor is very variable, so assessments should 
be performed in experienced centers so as to reduce confusion 
rates. We have an experienced uropathologist in our hospital, so 
we think our biopsy results are reliable. Two different studies 
have revealed that 33-52% of their patients whose histopathol-
ogy results were appropriate for AS needed definitive treatment, 
when transperineal prostate biopsies were done. About half of 
the patients’ tumors were localized in the anterior lob.[17,18] MR 
image assisted transperineal biopsy is not superior to ultrasound 
assisted biopsy in patients whose tumors are low grade and vol-
ume similar to AS patients.[19] But MR image assisted and 3D 
mapping method has shown that 25% of AS patients have GS ≥7 

Table 1. Demographic characteristics of the patients

Patients (n) 43

Median age (year) 61 (51-72)

Median PSA level (ng/mL) 5 (2.7-9)

Patients requiring definitive treatment as 
determined by early re-biopsy, n (%) 22 (34%)

Tumor positive patients on active surveillance 
detected by re-biopsies, n (%) 9 (21%)

Patients on definitive treatment, n, (%) 9 (21%)

Median follow-up period (months) 50 (24-117)

Median follow-up period (months) 42 (24-117)

Patient lost to follow-up n, (%) 1 (2.3%)

PSA: prostate-specific antigen

Table 2. Multivariate analysis for the prediction of 
disease progression

Value
Adjusted 
odds ratio p 

95% confidence 
interval

Age 0.597 0.554 -0.017-0.030

PSA -0.379 0.706 -0.074-0.051

Re-biopsy (positive) 3.537 0.001 2.02-7.45

PSA: prostate-specific antigen

First biopsy

The number of patients 
suitable for AS: 66

Second biopsy The number of patients 
who underwent DT: 22

The number of patients 
included in AS: 43

Routine biopsies 
on follow-up

The number of patients 
maintained on AS: 34

DT was performed due to 
anxiety:2 

DT was performed due to 
upgrading of the disease:7

Figure 1. (a) Number of biopsized patients, and those sche-
duled for definitive treatment (DT), and active surveillance 
(AS). 

Figure 2. The likelihood of remaining free of disease prog-
ression classified by the result of the re-biopsies according to 
Kaplan-Meier analysis
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tumor and 61% of them are bilateral.[20] Klotz advises that con-
firmatory biopsy should be performed, and include anterolateral 
area.[21] We have not done transperinal biopsy for anterolateral 
sampling because of technical deficiency. Therefore we have 
done far lateral and transitional zone sampling during re-biopsy.

Re-biopsy or confirmatory biopsy should be done within 1 year.
[13,14] Even earlier biopsy (within 3 months) can be more helpful.
[15] Thanks to re-biopsy, we performed definitive treatment for 
22 of 65 (34%) of our patients whose pathologic results were 
upgraded. We think that this rate is somewhat higher. Early re-
biopsy can discriminate patients who are really suitable for AS. 
Additionally, the result of re-biopsy appears to have a strong 
impact on pathologic upgrading. Two different studies revealed 
that tumor present on re-biopsy is predictive factor for upgrad-
ing.[14,21] We have seen that progression rate was higher and time 
to progression was shorter in patients whose re-biopsy report 
indicated presence of a tumor.

Immediate, and deferred RP yielded similar pathologic out-
comes among AS patients.[11] PSA recurrence was not observed 
in any of our patients who had undergone RP for tumor upgrad-
ing. Urinary incontinence rates were similar between immediate 
and deferred RP groups.[22]

Active surveillance has yielded the best survival result on low- 
risk prostate cancer. This result is directly related to tumor vol-
ume and grade. Survival rates and overall study results for AS 
obtained from literature and our study are seen on Table 3. On an 
average about 21% of our patients needed definitive treatment. 
Overall survival rates are very high both in our study (97.6%), and 
in many studies cited in the literature (97-100%).[7-9] But Klotz et 
al.[6] have reported lower average survival rate of 78.6%. The au-
thors explained this result by their extremely prolonged follow-up 
period. One of our patients has died secondary to a cardiac event.

Cancer- specific survival is about 100% in all study.[7-9] None of 
our patients has died because of cancer in our study and defini-

tive treatment has not failed in none of them. Forty- two months 
may seem to be a long time for follow-up, but it is short time for 
low-risk prostate cancer.

Physicians may worry about patients lost to follow-up. But current 
literature and our study have shown that most of patients continue 
to follow-up.[6-9] Only one patient of our series was lost to follow-up. 

Follow-up protocol of AS is not clear yet.[23] We used protocol 
which was described by Klotz.[13] Routine PSA monitorization 
and kinetics are not predictive factor for upgrading.[24] But PSA 
density is an important factor for the prediction of disease pro-
gression.[25] We have not decide definitive treatment based on 
only PSA kinetics, but we used PSA kinetics to decide non-rou-
tine biopsy procedures.

In a study, in patients suitable for AS whose Gleason scores were 
not abnormal, increased number of tumor invaded cores were 
detected in MR image fusion biopsy specimens.[26] It was shown 
that predictive value of multiparametric MR image is 2.5-fold 
higher without concomitant biopsy.[27] We have performed multi-
parametric MR image examination in 3 patients whose PSA level 
remained consistently over 10 ng/mL despite negative biopsy re-
sults. We have continued follow-up for three patients because tu-
mor has not been seem on multiparametric image of the prostate.

This is second study from Turkey about AS after publication of 
Soydan et al.[28] in 2013. Although higher number of our patients 
were followed up for alonger time when compared with their study, 
still they are far below than those cited in the literature.[6-9] We think 
that multicenter collaboration must be realized for better results.

In conclusion, we think that AS would be a safe method for 
low- risk localized prostate cancer patients, if certain criteria are 
met, and regular follow ups are performed. Immediate (within 3 
months) re-biopsy is extremely important. A significant propor-
tion of the patients can be treated at the beginning of AS by im-
mediate re-biopsy, and positive re-biopsy can predict early and 
high cancer-progression rate.

Table 3. Comperative demographic characteristics 

Researchers
Patients 

(n)

Median 
follow-up 
(Months)

Disease
 Progression (%)

Survival  
rates (%) RP (%) 

performed upon 
patient’s request

Patients (n)  
remaining on active 

surveillance (PFS) (%)Biopsy PSA DT OS CSS

Klotz et al.[6] 453 82 9 14 78.6 97.2 3 70

Dall’Era et al.[7] 321 47 35 5 97 100 8 54

Van As et al.[8] 326 22 13 18 98 100 2 73

Soloway et al.[9] 230 32 10 - 100 100 - 86

Our study 43 42 16 - 97.6 100 4.6 77

 OS: overall survival; CSS: cancer-specific survival; PFS: progression-free survival
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