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Background: Biochemical recurrence (BCR) occurs in more than one-third of prostate cancer (P(a) patients 10 years after
radical prostatectomy. The percentage of positive biopsy cores (PPBC) obtained from prostate needle biopsy is suggested as
one of the predictors of BCR. We aim to investigate the role of PPBC in predicting BCR and adverse pathology in PCa patients
after RP.

Methods: A systematic search was conducted based on PRISMA guidelines from Pubmed, Scopus, and Cochrane Library
databases upto July2022. We screened studies that met our inclusion criteria and NOS (Newcastle-Ottawa Scale) was utilized
as the quality assessment tool. The primary outcome was BCR measured as Hazard Ratios (HRs). The secondary outcome was
adverse pathology, induding positive surgical margin (PSM), Extra-prostaticdisease (EPD), and seminal vesicle invasion (SVI).
Review Manager®5.4 was used as the statistical analysis tool.

Results: A total of 5971 patients were included from eleven eligible studies with overall good quality scores. Eleven studies
were included in the qualitative synthesis and five of them were analyzed in the meta-analysis. The pooled analysis demon-
strated that higher PPBChas a 2.77 times risk of BCR (OR 2.77 (95% Cl: 1.97, 3.9; p<0.00001) after RP. Similarly, it has signif-
icant results in SVI (OR 2.61 (95% Cl: 1.19, 5.73; p=0.02). However, there were insignificant results in terms of EPD (p=0.17)
and PSM (p=0.33).

Conclusion: This systematic review and meta-analysis (SRMA) indicate that a high PPBCis strongly correlated with a greater
risk of BCR and SVI, but not EPD and PSMin patients following RP.

Keywords: percentage of positive prostate biopsy core, biochemical recurrence, adverse pathology, radical prostatectomy,
prostate cancer.

Cite This Artide: Fitra, A.F, Yogiswara, N., Djatisoesanto, W., Chung; E., Hakim, L. 2023. The percentage of positive biopsy
cores in predicting biochemical recurrence and adverse pathology in prostate cancer patients after radical prostatectomy: a
systematic review and meta-analysis. Bali Medical Journal 12(1): 283-290. DOI: 10.15562/bmj.v12i1.4075

Published: 2023-01-20

INTRODUCTION

Prostate Cancer (PCa) is the second
most common solid organ malignancy
with a high mortality rate among
men.'” The prognosis of cancer survival
is related to their stage at diagnosis and
treatment."® Contemporary literature
supported radical prostatectomy (RP)
as an effective treatment for localized
disease.”"" However, about thirty percent
of all patients undergoing RP will have
a biochemical recurrence (BCR) and
high serum PSA levels within ten years."
Furthermore, pathological examination of
RP specimens revealed that almost 50%

of patients are under-staged clinically."”
Although considered as standard of
care for localized PCa, RP is often not
offered in high-risk PCa patients due to
potentially higher adverse effects and rates
DfBCR. 513,14

Additional information in prostate
needle biopsy had been evaluated
to enhance the preoperative and
postoperative prediction of pathological
stage in patients undergoing RP such as
quantitative nuclear grade, percentage of
biopsy cores, and the number of positive
cores.” '* In several studies, tumor volume,
extracapsular extension, and seminal
vesicle invasion have been predicted

using the percentage of positive biopsy
cores (PPBC)."*' Current research also
used PPBC to predict biochemical failure
after RP. However, the role of PPBC for
predicting BCR and adverse pathology is
still unclear and not yet stated in the recent
guidelines. We created this SRMA to
analyze the role PPBC in predicting BCR
and adverse pathology in PCa patients
after RP.

METHODS
Study design

This review was conducted in accordance
with the Cochrane Handbook for

Open access: www.balimedicaljournal.org
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Systematic Reviews of Interventions
and Preferred Reporting Items for
Systematic Review and Meta-Analysis
(PRISMA).**** The protocol of this
review has been registered in PROSPERO
(CRD42022337620).

Systematic search strategy
A systematic search was performed in
Scopus, Cochrane Library, and Pubmed
databases for studies published up to July
2022. The keywords used in this review
were summarized in table 1.

Eligibility criteria

The included studies in this review focus
on the PPBC in predicting BCR and
adverse pathology in patients undergoing
RP  including open, laparoscopic,
and robotic-assisted procedures. We
included studies with randomized trial
designs and observational studies with
at least one outcome of interest. Meta-
analysis, systematic reviews, editorials,
commentaries, letters, animal studies,
abstract-only studies, case reports and
case series without control, carcinoma in
situ studies, and non-English language
studies were excluded.

Dataextraction and quality assessment
Two authors reviewed the titles or
abstracts of studies found in the initial
search while ruling out irrelevant
studies. Full-text relevant studies were
then collected and evaluated to find the
one that matched the inclusion criteria.
Both authors also evaluated the method
of randomization and the adequacy of
allocation concealment. The authors
resolved internal disagreements related to
study selection with discussion. The bias

was evaluated by using Newcastle-Ottawa
Scale (NOS).2

Statistical analysis
The primary outcome analyzed in this
study was BCR measured as Hazard Ratios
(HRs) and secondary outcomes comprised
of adverse pathology measured as Odds
Ratios (ORs) with 95% Confidence
Intexval (95% CI).” >

Heterogeneity was assessed using the I*
test. Ifthe I* was less than 50%, the analysis
indicated a low heterogeneity among
the studies, hence a fixed-effects model

Table 1. Systematic search keywords.
Databases Keywords
PubMed ((percent OR percentage) AND (positive cores OR positive biopsy

OR positive biopsy cores)) AND prostate cancer AND (“biochemical
recurrence” OR “adverse pathology” OR “seminal vesicle invasion”
OR “positive surgical margin” OR “extraprostatic disease”)

Cochrane Library

((percent OR percentage) AND (positive cores OR positive biopsy

OR positive biopsy cores)) AND prostate cancer AND (“biochemical
recurrence” OR “adverse pathology” OR “seminal vesicle invasion”
OR “positive surgical margin” OR “extraprostatic disease”)

Scopus TITLE-ABS-KEY ( ( ( percent OR percentage ) AND ( positive
AND cores OR positive AND biopsy OR positive AND biopsy
AND cores ) ) AND prostate AND cancer AND ( “biochemical
recurrence” OR “adverse pathology” OR “seminal vesicle invasion”
OR “positive surgical margin” OR “extraprostatic disease” ) )
[ Identification of studies via databases and registers ]
Records removed before
Records identified from*: screening:
Databases (n = 370) Duplicate records removed
* PubMed (n = 345) > (n=75)
* Cochrane Library (n = 18) . Records marked as ineligible
* Scopus (n = 207) by automation tools (n = 0)
Registers (n = 0) Records removed for other
reasons (n = 0)
—
— ‘
Records screened » Records excluded*
(n = 495) (n=479)
v
Reports sought for retrieval = Reports not retrieved
(n=16) g (n=0)
b J
Reports assessed for eligibility »| Reports excluded (n = 5)
(n=16) * Review studies (n = 2)
* Different PICO Component
(n=3)
v
Studies included in review
(n=11)
Reports of included studies
(n = 5)
M’

Figure 1.

was selected for analysis. Otherwise,
the random-effects model was selected
for this analysis.” Review Manager® 5.4
(Cochrane Collaboration, UK) was used
as the statistical analysis tool.

PRISMA Flow diagram of the screening process.

RESULTS

Systematic search results

A total of 570 initial studies were obtained
from the systematic search. The number
of articles found from each database is
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Table 4. Risk of bias of the included studies according to the Newcastle-Ottawa Scale (NOS).
Included Studies Selection Comparability Outcome Total Score
Antunes et al. 2005 * * * * * * 6
Freedland et al. 2003 * * * * * * . 7
Memis et al. 2011 * * * * * * 6
Russo et al. 2014 * * * * * * * 7
Suekane etal. 2007 * * * * * * * 7
Mortensen et al. 2009 * * * * * * 7
Oikawa et al. 2020 * * * * * * * 7
Grossfeld et al. 2002 * * * * * * . 7
Otsuka etal. 2018 * * * * * * 6
San Fransisco etal. 2004 * * * * * * * 7
Lotan etal. 2004 * * * * * * * 7
Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Antunes 2005 1.2413 0.3085 26.9% 3.46 [1.89, 6.33) =
Freedland 2003 1.6114 04293 184% 5.01 [2.16,11.62) e
Lotan 2004 0.8242 03393 24.4% 228117, 4.43) —
Oikawa 2020 00218 0518 14.2% 1.02[0.37, 2.82) s
Suekane 2007 0.9821 0.4728 16.2% 2.67 [1.06, 6.74) .
Total (95% CI) 100.0%  2.70[1.73,4.22] <@
b - . = - =, - [ i L 1
Heterogeneity: Tau*=0.10; Chi*= 6.47, df=4 (P=0.17), F= 38% 501 o v 100

Test for overall effect Z= 4.36 (P < 0.0001)

Biochemical Recurrence

Figure 2. Pooled hazard ratio of the percentage of positive biopsy cores in predicting biochemical recurrence after radical

pmstatectomy.
Odds Ratio Odds Ratio

Study or Subgroup _ log[Odds Ratio] SE Weight IV, Random, 95% Cl Year IV, Random, 95% ClI
Freedland 2003 22824 04572 135%  9.80(4.00,24.01] 2003 CE= B
Lotan 2004 -0.4463 0233 23.8% 0.64[0.41,1.01] 2004
Antunes 2005 0.2852 0111 301% 1.33[1.07,1.65] 2005
Suekane 2007 0.0354 0.0094 32.6% 1.04 [1.02,1.08] 2007
Total (95% ClI) 100.0% 1.35 [0.88, 2.07]

i 2= - Chi*= = ‘F= k + T t i
Heterogeneity: Tau®* = 0.15; Chi®= 33.45, df= 3 (P < 0.00001); F=91% 0.01 01 1 10 100

Test for overall effect Z=1.36 (P=017)

Figure 3. Pooled odds ratio of the percentage of positive biopsy cores in predicting extra prostatic disease.

shown in table 1. Out of the obtained
studies, 75 duplicates were removed.
Primary screening resulted in sixteen
articles, which were further evaluated for
eligibility. A total of eleven studies were
included for qualitative synthesis and five
studies for meta-analysis. A summary of
this systematic screening process is shown
in the PRISMA flowchart (Figure 1).

Study characteristics

A total of 5971 patients from eleven
relevant studies were included in the
analysis. The study characteristics and
profiles after treatment are displayed in

table 2 and 3. The included studies used
different PSA cut-offs for defining BCR,
ranging from 0.2-0.4 ng/mL. The median
follow-up ranged from 23.6-85.7 months
in PCa patients with the ¢T1-T3 disease.
Adverse pathology was also evaluated
including seminal vesicle invasion, extra-
prostatic disease, and positive surgical
margin.

Risk of bias

We assessed the risk of bias using
Newcastle-Ottawa Scale (NOS). There
were three studies with moderate risk
and eight studies with low risk of bias. A

resume of the tool can be seenin table 4. All
studies included in this systematic review
and meta-analysis are non-randomized
studies, thus, there is a possibility of
selection bias. Studies by Memis et al. and
Otsuka et al. has lower NOS score than
other included studies since there was no
description of the derivation of the non-
exposed cohort.*"

PPBCin predicting BCR

A total of five studies reported BCR in PCa
patients after RP. The pooled hazard ratio
was 2.77 (95% CI: 1.97, 3.9; p < 0.00001).
The forest plot in figure 2 shows that the

Bali Medical Journal 2023; 12(1): 283-290 | doi: 10.15562/bmj.v12i1.4075
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0Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% ClI
Freedland 2003 11506 0.3378 454%  3.16(1.63,6.13) ZE_m
Suekane 2007 00334 0.008 54.6% 1.03[1.02,1.05)
Total (95% CI) 100.0%  1.72[0.58, 5.11]
Heterogeneity: Tau®= 0.57; Chi*= 10.93, df=1 (P = 0.0009); F= 91% b f ! f i
Test for overall effect: Z=0.97 (P=0.33) Bl b L L e

Figure 4. Pooled odds ratio of the percentage of positive biopsy cores in predicting positive surgical margin.
Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl Year IV, Random, 95% ClI
Freedland 2003 31157 0493 204% 2255(8.58,59.26) 2003 —t
Lotan 2004 0.8198 04171 224% 2.271.00,5.14] 2004 -
Antunes 2005 0.4383 01843 27.8% 1.55[1.08, 2.22] 2005 .-
Suekane 2007 0.062 0.0116 29.5% 1.06 [1.04,1.09] 2007 n
Total (95% Cl) 100.0% 2.61[1.19,5.73] e
Heterogeneity. Tau® = 0.55; Chi*= 45.73, df= 3 (P < 0.00001); F= 93% 0.01 o1 0 100

Test for overall effect Z=2.39 (P = 0.02)

Figure 5. Pooled odds ratio of the percentage of positive biopsy cores in predicting seminal vesicle invasion.

included studies had low heterogeneity
(heterogeneity p = 0.17, I* = 38%), and
thus, the fixed-effect model was chosen for

the analysis.

PPBC in predicting extra prostatic
disease

Figure 3 shows the pooled estimated effect
size of PPBC in predicting extra prostatic
disease. The forest plot from the combined
analysis of the four studies indicated high
heterogeneity (heterogeneity p < 0.00001,
* = 91%). Therefore, the random-effect
model was selected for analysis. The
meta-analysis revealed that there was no
significant result of PPBC in predicting
EPD (OR 1.35, 95% CI: 0.88, 2.07; p =
0.17).

PPBC in predicting positive surgical
margin

Two studies reported positive surgical
margins in PCa patients after RP. The
pooled odds ratio was 1.72 (95% CL
0.58, 5.11; p = 0.33), as shown in figure 4.
The forest plot in figure 4 shows that the
included studies had high heterogeneity
(heterogeneity p = 0.0009, I* = 91%), and
thus, the random-effect model was chosen.

PPBC in predicting seminal vesicle
invasion

A total of four studies reported seminal
vesicle invasion in PCa patients undergoing

RP. The pooled OR was 2.61 (95% CI: 1.19,
5.73; p = 0.02). The random-effect model
was used for the analysis since it has high
heterogeneity (heterogeneity p < 0.00001,
I*= 93%), which is shown in figure 5.

DISCUSSION

Thisisthe first SRMA evaluating the role of
the PPBC in predicting BCR and adverse
pathology in PCa patients after RP. Our
study included eleven articles evaluating
the role of PPBC in predicting at least one
outcome of interest. Our main finding
showed that a higher PPBC is significantly
associated with a higher risk of BCR and
seminal vesicle invasion after the patients
underwent RP.

A Study by Otsuka et al. reported
that after 46 months of follow-up, PCa
patients with PPBC > 50% would have
2.86 times higher risk of developing BCR
after RP* BCR may developed in up to
44% of patients with the mean follow-up
64 months after RP.* Selected pathological
aspects, including percentage of Gleason
grade 4/5, preoperative biopsy cores, and
PSA density, have been shown to predict
the risk of BCR after RP.** Similarly, Lotan
et al. found that the number of positive
biopsies and PPBC were associated with
the risk of BCR, seminal vesicle invasion,
extracapsular extension, regional lymph
nodes metastases, perineural and lympho-

vascular invasion, and positive surgical
margin status in patients undergoing RP."

Antunes et al. reported more than
500 patients undergoing RP and bilateral
pelvic lymphadenectomy where patients
with a lower PPBC had a lower mean of
preoperative PSA level than the one with
higher PPBC. The PPBC < 25% was also
associated with clinical stage Tlc, while
majority of patients with PPBC > 25%
had T2 or T3. In multivariate analysis,
the authors found that the serum PSA
level cannot accurately predict the risk of
extra-prostatic disease, although PPBC
was an independent predictor of seminal
vesicle involvement and extra-prostatic
extension.'

Multivariate  analysis from  San
Francisco et al. showed that the patients
with PPBC higher than 28% would have
3.62 times higher risk of developing BCR
with a median follow-up of 49 months
after RP"' In a different paper, Freedland
et al. also concluded that the PPBC
independently predicted BCR and adverse
pathology including seminal vesicle
invasion, positive su.rgical margin status,
and extra-prostatic extension following
RP. The cutoff points for PPBC were less
than 34%, 34% to 50%, and more than 50%
provided significant risk stratification for
BCR between them.”

Not only after RP, a study by Kestin
et al. showed that PPBC is also a

288
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powerful predictor of biochemical and
clinical outcomes for PCa treated with
radiotherapy. It suggested that PPBC
should be considered as a primary factor
in risk group stratification for PCa.*
However, Zapatero et al. analyzing PCa
patients undergoing radiotherapy revealed
no significant association between high
PPBC and clinical, pathological, and
treatment factors. This could be due to the
small sample size and number of events.”

A retrospective study from Memis
et al. supported that PPBC from the
dominant side of the prostate may become
a parameter for predicting adverse
pathology, particularly in terms of non-
organ-confined disease and biochemical
failure after RRP."* A study by Grossfeld et
al.analyzing 938 patients with intermediate
and high-risk PCa reported that a higher
PPBC was associated with lower 5-years
disease-free survival (DFS).”

Russo et al. researched some predictive
factors for low-risk PCa patients who
became active surveillance candidates.
Cancer involvement in positive cores less
than 0.4 mm had a significantly better 3-
and 5-year biochemical recurrence-free
survival (BRFS).*®

The fraction of PPBC could also
provide additional prognostic value in
addition to T-stage and Gleason scores,
to independently predict extra-prostatic
disease.” Oikawa et al. demonstrated
that PPBC could anticipate preoperative
covariates in patients with pT2 PCa and
negative resection margin status after RP
where the BRFS rate was significantly
higher in patients with a positive biopsy
core < 20% than those with = 21%.*

The clinical tumor, Gleason score, and
PSA level are already stated in the recent
EAU guidelines in predicting BCR."
Considering the usefulness of PPBC as
mentioned above, we want to include it as
a quantitative parameter to predict BCR.
This present study indicates that PPBC is
usefulin predicting BCR and SVIrisk after
RP. This parameter should be reported
in all prostate needle biopsy results
before deciding the prompt treatment for
localized PCa.

There were several limitations existed
in this study. Some outcomes in this
study had a significant heterogeneity
due to differences in studies baseline

characteristics such as clinical stage, the
number of biopsy cores taken, and PSA
cut-off for BCR. All studies included in
this systematic review and meta-analysis
are non-randomized studies, thus, there
is a possibility of bias due to various
confounding factors that can affect the
final results. Some included studies used
continuous variables and the others used
dichotomous variables with PPBC cut-off.
We only analyzed studies using continuous
variables since three studies used different
cut-offs.'***** However, all studies using
cut-offs also showed that the group with
high PPBC had higher risk of BCR.

Our findings highlighted the role of
PPBC in predicting the risk of BCR and
SVI in patients with prostate cancer after
RP.

CONCLUSION

This SRMA found thata higher percentage
of PPBC among PCa patients undergoing
RP is associated with higher risk of BCR
and SVI but not EPD and PSM.
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