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Table S1. Characteristics of included studies - after correction 

Author 

Sample 

collectio

n period 

Study 

desing 

CR/ID

C 

ISUP 

gradin

g 

guilidn

es 

IDC 

definiti

on 

Revision of 

pathological 

slides 

IHC 

Sampl

e size 

(N) 

Cohort 

GG 

num

ber 

CP/ 

IDC 

Out

com

e 

mea

sure

s 

rep

orte

d  

Monito

ring 

measur

es 

Outcome 

measured 

additionall

y extracted 

for meta- 

analysis 

BCR 

definition 

Follow-up 

duration 

LND met, 

MET, 

Recurrence - 

diagnosis 

Exclusion criteria 
Other 

infotmation 
Comments 

Sarbay et 

al. [8]  
2006-2012 

retrospectiv

e case 

control 

study- 

single 

centre 

CP 
2005 

ISUP 
NA 

NOT 

STATED 
 YES 

 185 

(consec

utive) 

GG 1-

98, GG 

2 + 3-

78, GG 

5-9 

115 
EPE

, SM 
NA NA NA NA NA NOT STATED NA 

Authors enrolled 

ISUP 1 patients 

following 2005 

ISUP 

recommendations

Dong et 

al. [16]  
1993-1997 

retrospectiv

e case 

control 

study-- 

single 

centre 

CP 
2005 

ISUP 
NA 

 YES- 2 

reviewers+sel

ect slides 

with the 

highest 

Gleason 

grade were 

reevaluated 

by 2 

additional 

reviewers  

NOT 

STAT

ED 

241 

cases 

with 

ISUP 2-

4 from 

an 

origina

l 

consec

utive 

sample 

of 755 

cases 

GG 2 -

183, 

GG 3 -

40, GG 

4-18 

165 

BCR

, 

ME

T 

BCR, 

MET 
NA 

<1999 ≥ 

0,5ng/ml, 

1999-2006 

≥0,2ng/ml, 

≥2007 

≥0,1ng/ml 

 Median: 

BCR -5,5 

years; MET-

10,0 years  

Prostate cancer 

recurrence in a 

lymph node or 

at a distant site 

by clinical 

interpretation 

or radiological 

evidence 

Neoadjuvant 

therapy, adjuvant 

therapy before 

biochemical 

failure, 

unavailable 

histologic slides, 

no postoperative 

follow-up, and 

postoperative 

PSA persistence, 

GG5.  

GS, 

architectural 

pattern, PSA, 

age, pT, SM, 

and prostate 

weight were 

included in 

multivariante 

analysis as 

potential 

confunders 

EPE and SVI used 

as a prognostic 

indicator in 

multivariante 

analysis 

Choy et 

al. [12] 
2003-2006 

 

retrospectiv

e case 

control 

study- 

single 

centre 

CP 
2014 

ISUP 

NOT 

STATE

D 

YES-  2 

reviewers 
NO 

350 

cases  

from a 

origina

l cohort  

of 585 

consec

utive 

patient

s 

GG 2-

287, 

GG 3-

63 

154 

5 

year 

BCR

- 

free 

surv

ival 

5 year 

BCR- 

free 

surviva

l 

NA 

Any 

postoperati

ve PSA 

level of 

≥0.2 ng/mL 

Median 74 

months (IQR 

42-85) with 

death as an 

end point 

NA 

Prior hormonal 

or radiation 

therapy 

Age, PSA, SM, 

pT, percent GP 

4, and 

architectural 

types were 

included in 

multivariante 

analysis as 

potential 

confunders 

Only ISUP 2 and 

3 patients were 

analysed in terms 

of BCR. 
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Greenlan

d et al. 

[11] 

July 2015- 

July 2018 

retrospectiv

e cohort 

study- 

single 

centre 

 

expansi

le CP 

NOT 

STATE

D 

NOT 

STATE

D 

 NO- only 

pathology 

reports were 

reviewed 

 NO 110 

 GG 2-

77, GG 

3-33 

55 

IDC

, 

EPE

, 

SVI, 

LNs 

met, 

BCR 

BCR 

free 

surviva

l 

NA 

2 

consecutive 

PSA 

measureme

nts ≥ 0.2 

ng/mL 

starting 8 

weeks after 

surgery. 

Median: CP 

360,5 days; 

glomerulatio

n pattern 407 

days 

NA 

Cases with 

pattern 5 or with 

both the 

expansile 

cribriform and 

glomerulations 

patterns. 

Authors 

provided 

additional 

analysis of 

DECIPHER 

score in  

patients 

positive for CP 

and  

glomerulation 

pattern - see 

disscussion 

Presented data 

didn't allow for 

the inclusion of 

both CP and IDC 

into statistical  

analysis.   

Luo et al. 

[7] 

January 

2015- 

January 

2016 

retrospectiv

e case 

control 

study- - 

single 

centre 

ICLs 
2014 

ISUP 
NA 

YES - to 

identify  

ICLs 

YES 

85 

(consec

utive) 

GG 1- 

15, GG 

2-51, 

GG 3- 

13, GG 

4-1, GG 

5-5, 

40 

BCR

, LR, 

ME

T/D

SD 

BCR, 

LR, 

MET 

/DSD 

EPE, SVI, 

LNs met 

PSA 

concentrati

on greater 

than 0.1 

ng/mL on 2 

consecutive 

occasions 

Median: 20 

months(range 

2–38 ) 

NOT STATED 

A history of 

neoadjuvant/adju

vant therapies 

 Age, ethnicity, 

PSA , and 

tumor load 

were included 

in 

multivariante 

analysis as 

potential 

confunders 

The study also 

evaluatated local 

recurrence (see 

discussion). No 

diagnostic criteria 

for LC were 

presented. 

Authors 

additionally 

performed meta-

analysis on the 

association of LC 

with adverse 

automes. 

Kir et al. 

[9] 
2006-2013 

retrospectiv

e case 

control 

study- 

single 

centre 

CP 
2005 

ISUP 
NA 

YES- 2 

reviewers 
YES 

 233 

(consec

utive) 

GG 1-

109, 

GG 2 -

85, GG 

3-26, 

GG 

5(4+5)-

9, GG 

5(5+4)-

4  

144 BCR BCR NA 

PSA level 

above 0.1 

ng/mL 

Median: 3.5 

years (range 

1–7) 

NA 

A history of  a 

cryotherapy, 

radiotherapy, or 

androgen 

deprivation 

GS, pT, SM , 

CP, PSA were 

included in 

multivariante 

analysis as 

potential 

confunders 

Cohort from this 

study overlaped 

with Sarbay et al. 

Those studies 

differ in end- 

points.  

Kweldam 

et al. [13] 
1985-2013 

retrospectiv

e nested 

paired case 

control 

study-- 

CP 

1985- 

2005 = 

Classic 

Gleaso

n 

NA 
YES- 2 

reviewers 
YES 

161 (52 

cases 

and 

109 

control

GG 2 + 

3- 161 
83 

BCR

- 

free 

surv

ival, 

BCR-

free 

surviva

l, MET, 

NA 

PSA level 

of 0.2 

ng/ml, 

assessed at 

two 

Median: BCR 

CP (+) 34 

months(IQR 

11–88); 

CP(-) 120 

Presence of 

prostate cancer 

in a lymph 

node or at a 

distant site, 

NOT STATED 

Cases and 

controls were 

matched for 

age at time of 

surgery, PSA. 

 LNs met were 

used as a 

covariate in 

multivariate 

analysis of MET 
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single 

centre 

Gradin

g,  

>2005=I

SUP200

5 

s from 

a entire 

cohort 

of 535 

GS 7 

patient

s) 

ME

T, 

DS

D, 

OS 

DSD, 

OS 

consecutive 

time points 

> 3 months 

apart after 

radical 

prostatecto

my. 

months(IQR 

140–170). 

Met/DSD 

CP(+) 88 

months (IQR 

42-160;, CP(-) 

120 months 

(IQR 120-180) 

with radiologic 

or pathologic 

confirmation 

Age, PSA level, 

GS, pT stage, 

SM, LNs status, 

Gleason grade 

4 patterns, 

intraductal 

carcinoma, and 

tertiary 

Gleason grade 

5 were 

included in 

multivariable 

analysis as 

potential 

confunders 

and DSD. BCR- 

free survival 

wasn't included 

as result of 

incomplete data. 

Iczkowsk

i et al. 

[10] 

NOT 

STATED 

retrospectiv

e paired 

case-

control- 

multicentre 

CP 
2005 

ISUP  
NA 

 YES- 

Consensus 

conferences 

held by 4 

reviewers 

 NO 

 153 

(76 

cases, 

77 

control

s) 

NA 58 

PSA 

failu

re 

(BC

R ) 

PSA 

failure 

(BCR ) 

NA 

 PSA rise to 

0.2 ng/mL 

(0.2 μg/L) 

or more, 

without 

evidence of 

later, lower 

measureme

nts that 

would 

invalidate 

the 0.2 level 

Median: PSA 

failure 2,156 

days(range 

35-4,612); non 

PSA failure 

2,017 days 

(range 398-

4,198)  

NA 

Cryotherapy, 

radiotherapy, or 

androgen 

deprivation 

before failure 

Cases and 

controls were 

matched for 

follow up 

duration ( 

primary 

criterion), age, 

grade, pT, SM ( 

secondary 

criteria). 

NA 

Kryvenko 

et al. [5] 

1993-

2010` 

retrospectiv

e paired 

case control 

study-

multicentre 

IDC 
2005 

ISUP 

 Guo 

and 

Epstein 

YES- 2 

reviewers 

NOT 

STAT

ED 

302 

(140 

cases, 

162 

control

s) 

GG 2 + 

3-302 
116 

LNs 

met 
NA NA NA NA NA 

Prior hormonal 

or radiation 

therapy 

The case- 

control pairs 

were matched 

for were 

matched for 

the tumor 

extension- 

cancers limited 

to the prostate 

(pT2) 

and with 

extension 

beyond the 

prostate (pT3). 

NA 
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Trinh et 

al. [3] 
1993-2011 

retropectiv

e case 

control 

study- 

multicentre 

IDC 
ISUP20

14 

Guo 

and 

Epstein 

YES- 2 

reviewers 
YES 85 

GG 1-7, 

GG 2-

16, GG 

3-37, 

GG 4-6, 

GG 5-

19 

65 

site 

of 

initi

al 

CR, 

time 

to 

CR,  

ME

T,  

CSS, 

MET, 

CSS 

EPE, SVI, 

LNs met 
NA 

Mean: IDC 

(+)-109.5 

months (55.9- 

SD); IDC (-)-

120.8 months 

(49.4- SD)  

LR - peri-

prostatic 

involvement 

after 

surgery as 

confirmed by 

imaging, 

biopsy, and/or 

suspect results 

fromDRE, 

followed by 

exclusive 

radiotherapy to 

the prostatic 

lodge leading 

to a serum PSA 

level reduction 

without 

concurrent 

hormone 

therapy.Other 

types of CR had 

to be confirmed 

by radiology 

and/or biopsy. 

Chemotherapy 

pior to CR 

Recorded 

clinical data 

included age at 

diagnosis, date 

of 

diagnosis,  

PSA, 

recurrence 

dates and 

site, and 

follow-up time 

until mortality 

or last contact. 

If relevant, 

cause of death 

was recorded  

Author 

additionally 

investigated the 

impact of pre- CR 

treatment on CSS. 

Dinerma

n et al. [2] 
2004-2013 

retrospectiv

e 

population 

based- 

study 

IDC  NA 

NOT 

STATE

D 

NA  

NOT 

STAT

ED 

159,777 

≤GG 1- 

59,553, 

≥GG 2 -

100,204 

242 

DS

D, 

OM 

DSD, 

OM 
NA NA 

Median; 

IDC(+) 3,9 

years (IQR 

2,2-6,6); IDC(-

) 4,8 years( 

IQR 2,6-7,0)  

NA 
Prostatic ductal 

carcinoma 

pT stage, GS, 

IDC, LNs status 

were included 

in 

multivariable 

analysis as 

potential 

confunders 

As a result  of 

different study 

desing,  the 

study excluded 

from quantitative 

analysis  

Kato et 

al. [4] 

2005 -

2013 

retrospectiv

e case-

control 

study- 

multicentre 

IDC 
2014 

ISUP 

McNeal 

and 

Yemoto 

1 reviewer 

NOT 

STAT

ED 

1019 ( 

consec

utive) 

GG 1- 

163, 

GG 2-

499, 

GG 3-

220, 

GG 4-

157 

BCR 

free 

surv

ival 

BCR 

free 

surviva

l 

NA 

Continuous

ly rising 

PSA level 

>0.2 ng/mL. 

Median: 82 

months 

(range 0.7-

148) 

NA 
Missing data or 

slides 

Grade group, 

age, PSA level, 

pT stage, the 

presence of 

Gleason 5 

pattern, IDC, 

surgical margin 

status were 

As a result of lack 

of detailed 

statistical data, 

the study was 

excluded from 

quantitative 

analysis. 
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40, GG 

5-97 

included in 

multivariable 

analysis as 

potential 

confunders 

Miyai et 

al. [1] 
2006-2012 

retrospectiv

e case-

control 

study- 

single 

centre 

IDC 

NOT 

STATE

D 

(1) 

solid or 

dense 

cribrifo

rm (less 

than 

50% 

lumen 

in a 

duct) 

intradu

ctal 

lesions 

or (2) 

loose 

cribrifo

rm 

(50% 

and 

more 

than 

50% 

lumen 

in a 

duct) or 

microp

apillary 

intradu

ctal 

lesions 

with 

promin

ent 

nuclear 

pleomo

rphism 

NO- only 

pathology 

reports were 

reviewed 

 YES 

901 ( 

consec

utive) 

GG ≤3 -

753, 

GG ≥4- 

148 

155 

EPE

, 

SVI, 

BCR 

BCR LNs met 

Serum PSA 

≥ 0.2 ng/ml 

after a 

previously 

undetectabl

e serum 

PSA value. 

Median 17 

months 

(range 1-86)  

NA 

Adjuvant or 

neoadjuvant 

hormone 

therapy or 

adjuvant 

radiotherapy. 

Preoperative 

PSA level,  GS 

PSM, EPE, SVI, 

LVI, LNs met, 

pT stage, IPL  

were included 

in 

multivariable 

analysis as 

potential 

confunders 

 BCR information 

in 827 cases 
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(nuclea

r size 

greater 

than 6× 

normal) 

and/or 

non-

focal 

comedo

necrosi

s. 

Flood et 

al. [15] 
2010-2016 

 

retrospectiv

e case 

control 

study- 

single 

centre 

CP/ICD 
2014 

ISUP 

Guo 

and 

Epstein 

YES- 2 

reviewers 
YES 28 

GG 5-

28 
27 BCR BCR NA 

Postoperati

ve PSA 

value of 0.2 

ng/mL or 

higher  

Mean time to 

BCR 107 days 

( IQR; 70-400 

days) 

NA 

Adjuvant post-

operative 

radiation or 

androgen 

deprivation 

before BCR  

Age, PSA, 

PSAD, EPE, 

SVI, LVI and 

different Pca 

patterns were 

included in 

multivariable 

analysis as 

potential 

confunders 

NA 

Holleman

s et al. 

[14]  

2010-2017 

retrospectiv

e case 

control 

study- 

single 

centre 

CP/IDC 
2016 

WHO 

IDC- 

identifi

ed if 

cribrifo

rm 

structur

es were 

clearly 

continu

ous 

with 

pre-

existing 

glands 

lined 

by 

normal 

basal 

epitheli

um, or 

YES- 2 

reviewers 
YES 420 

GG 2-

420 
228 

BCR

- 

free 

surv

ival, 

ME

T/ 

DS

D 

 BCR- 

free 

surviva

l 

EPE, SVI, 

LNs met 

A PSA level 

of ≥0.2 

ng/ml 

measured 

at two 

separate 

points in 

time at 

least 3 

months 

apart when 

PSA had 

been 

undetectabl

e after 

surgery, or 

as a PSA 

increase of 

>2.0 ng/ml 

whenever 

Median: 59.6 

months ( IQR 

17.5–113.9) 

 LNS met and 

MET were 

confirmed by 

biopsy or 

multidisciplina

ry consensus 

Hormonal, 

radiation or viral 

therapy prior to 

surgery 

Age, PSA, pT, 

percentage 

Gleason 4, 

tertiary 

Gleason pattern 

5, SM, LNs met, 

GG were 

included in 

multivariable 

analysis as 

potential 

confunders 

 Meta- analysis 

included only 

ISUP 2 patients 
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contain

ing 

corpora 

amylac

ea 

serum PSA 

had not 

declined to 

zero after 

surgery.  

Trudel et 

al. [6] 
1998-2001 

case control 

retrospectiv

e study- 

single 

centre 

LC/ 

IDC 

2005 

ISUP 

Guo 

and 

Epstein 

YES- 2 

reviewers 
YES 246 

GG 1-

127, 

GG 

2+3-

101, 

GG 

4+5-18 

80 

BCR 

-free 

rate 

BCR-

free 

rate 

NA 

Rising PSA 

> 0.2 ng/ml 

at 2 

occasions 

after 

prostatecto

my. 

Median 130.6 

months 

(range 1.5–

175.3 ) 

NA 
Incomplete 

follow up 

 Prostate 

weight, GS, SM, 

pT were 

included in 

multivariable 

analysis as 

potential 

confunders 

As a result of lack 

of detailed 

statistical data, 

the study was 

excluded from 

quantitative 

analysis. 

CP=cribriform pattern, IDC= intraductal carcinoma, ICLs- invasive cribriform lesions, LC- large cribriform ISUP= International Society of Urological Pathology, 

IHC= immunohistochemical staining, GS=Gleason score, GG =Gleason grade, EPE= extraprostatic extension, SVI-=seminal vesicle invasion, SM=surgical margin, 

LNs met= lymph node metastasis, BCR= biochemical recurrence, MET= distant metastasis, DSD= disease specific death, OS= overall survival, LR= local recurrence, 

DRE= digital. 

 

Table S2. ROB case-control studies 

NOS- case control studies 
Luo et 

al. [7]  

Dong et 

al. [16] 

Sarabay et 

al. [8]  

Miyai et 

al. [1] 

Iczkowski et 

al. [10] 

Flood et 

al. [15]  

Kweldam et 

al. [13] 

Choy et 

al. [12]  

Kir et 

al. [9] 

Hollemans et 

al. [14] 

Kryvenko 

et.al. [5] 

Trinh et 

al. [3]  

Is the case definition adequate? 1 1 1 1 1 1 1 1 1 1 1 1 

Representativeness of the cases 1 1 0 1 0 1 1 1 1 1 1 1 

Selection of Controls 1 1 1 1 1 1 1 1 1 1 1 1 

Definition of Controls 1 1 1 1 1 1 1 1 1 1 1 1 

Comparability of cases and controls on the 

basis of the design or analysis 
2 2 1 2 2 2 2 2 2 2 2 2 

Ascertainment of exposure 1 1 1 1 1 1 1 1 1 1 1 1 

Same method of ascertainment for cases 

and controls 
1 1 1 1 1 1 1 1 1 1 1 1 

TOTAL 8 8 6 9 7 8 8 8 8 8 8 8 
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NOS=The Newcastle-Ottawa Scale 

 

Table S3. ROB cohort study 

NOS - cohort study 
Greenland et al. 

[11] 

Representativeness of the exposed cohort 1 

Selection of the non-exposed cohort 1 

Ascertainment of exposure 1 

Demonstration that outcome of interest 

was not present at start of study 
0 

Comparability of cohorts on the basis of the 

design or analysis 
1 

Assessment of outcome 1 

Was follow-up long enough for outcomes 

to occur? 
0 

Adequacy of follow up of cohorts 0 

TOTAL 5 

NOS= The Newcastle-Ottawa Scale  

 

Table S4. The results of Egger’s and Begg’s tests. 

 Egger’s test Begg’s test 

Intercept 95% CI p Kendall’s 

tau 

p 
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EPE  0.076 -7.408 to 

7.561 

0.981 0.428 0.179 

SVI  -0.543 -5.667 to 

4.581 

0.796 0.143 0.773 

LNs met  0.913 -0.670 to 

2.497 

0.198 0.238 0.562 

BCR  1.797 -3.152 to 

6.746 

0.419 0.278 0.358 

MET/DSD  1.726 -2.912 to 

6.365 

0.321 0.400 0.483 

 

EPE= extraprostatic extension, SVI= seminal vesicle invasion, LNs met= lymph node metastasis, BCR= biochemical recurrence, MET=distant metastasis, DSD= disease-specific 

death, CI= confidence interval 
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