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Abstract Object: To determine the extent and impact of upgrading and downgrading among
men who underwent radical prostatectomy (RP) according to new grade groupings and to iden-
tify predictors of upgrading from biopsy grade Group I and II, and downgrading to grade Group
I, in a community setting.
Methods: Study participants included 2279 men with non-metastatic prostate cancer diag-
nosed 2006e2015 who underwent prostatectomy, from the multi-institutional South Australia
Prostate Cancer Clinical Outcomes Collaborative registry. Extent of up- or down-grading was
assessed by comparing biopsy and prostatectomy grade groupings. Risk of biochemical recur-
rence (BCR) with upgrading was assessed using multivariable competing risk regression. Bino-
mial logistic regression was used to identify pre-treatment predictors of upgrading from grade
Groups I and II, and risk group reclassification among men with low risk disease.
Results: Upgrading occurred in 35% of cases, while downgrading occurred in 13% of cases. Sixty
percent with grade Group I disease were upgraded following prostatectomy. Upgrading from
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grade Group I was associated with greater risk of BCR compared with concordant grading (Haz-
ard ratio: 3.1, 95% confidence interval: 1.7e6.0). Older age, higher prostate-specific antigen
levels (PSA), fewer biopsy cores, higher number of positive cores and more recent diagnosis
predicted upgrading from grade Group I, while higher PSA and clinical stage predicted upgrad-
ing from grade Group II. No clinical risk factors for reclassification were identified.
Conclusion: Biopsy sampling errors may play an important role in upgrading from grade Group
I. Improved clinical assessment of grade is needed to encourage greater uptake of active sur-
veillance.
ª 2019 Editorial Office of Asian Journal of Urology. Production and hosting by Elsevier B.V. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
1. Introduction

Grade is an important prognostic indicator for prostate
cancer (PCa) and is used extensively in defining risk cate-
gories for disease progression to guide treatment decisions
[1e3]. Recently, a new “patient friendly” grading system
for classification PCa grade was endorsed [4] which clas-
sifies grade as: Grade Group I (Gleason score �3 þ 3); grade
Group II (Gleason score 3 þ 4 Z 7); grade Group III (Gleason
score 4 þ 3 Z 7); grade Group IV (total Gleason score Z 8)
and grade Group V (total Gleason score Z 9e10).

Evidence consistently shows that grade Group I (Gleason
score �6) has very low potential to metastasise [5,6]. Given
the indolent nature of low grade PCa and the high morbidity
associated with radical treatments, active surveillance (AS)
is the preferred treatment option for grade I tumours with
no other adverse clinical characteristics [6]. Some AS pro-
tocols also include grade Group II in selected circumstances
[7]. However, both clinicians and patients may be reluctant
to undergo AS due to the risk under-grading at biopsy [8].
Studies comparing biopsy-assessed grade to pathological
findings after radical prostatectomy (RP) indicate substan-
tial grade reclassification, most involving upgrading [9,10].
Twelve to fourteen ultrasound-guided trans-rectal (TRUS)
core needle biopsy, currently the most common biopsy
method, is associated with high rates of grade upgrading
[11]. While a number of new diagnostic methods (saturation
biopsy, trans-perineal template biopsy, image-guided)
promise more accurate assessment of grade and ability to
distinguish indolent from progressive cases, not all men
have access to these newer technologies.

The aims of this study were to 1) measure the extent of
upgrading and downgrading for needle biopsy results
compared with pathological findings following RP;
2) determine whether upgrading from lower grade cate-
gories is associated with greater risk of biochemical
recurrence (BCR), and 3) identify clinical characteristics,
known prior to surgery, that are predictive of upgrading
from grade Group I and grade Group II, and downgrading to
grade Group I, given major clinical implications regarding
treatment choices for men with low or intermediate grade
disease.

Importantly, our study examines these grade shifts
within a community setting, whereas range of biopsy ap-
proaches apply and where reporting of grade is not cen-
tralised and may involve non-specialist uro-pathologists.
2. Patients and methods

2.1. Data source and subjects

The South Australian Prostate Cancer Clinical Outcomes
Collaborative (SA-PCCOC) database is a long running pro-
spective multi-institutional clinical cancer registry which
collects clinical, treatment and outcome data for men with
PCa across both the public and private sectors in South
Australia [12]. The registry recruits from all public hospitals
and radiotherapy centres, and from approximately 50% of
urologists in private practice, including most high-volume
surgeons. Participation rates for men invited are around
90%. The study sample included participants with non-
metastatic PCa diagnosis between 2006 and 2013 who un-
derwent RP within 1 year of diagnosis as their primary
treatment who had biopsy Gleason grade patterns
recorded.

Diagnoses before 2006 were excluded to limit cases to
those graded after International Society for Urologic Pa-
thology (ISUPs) revision of the grading system in 2005 [13].
Those receiving prior androgen deprivation therapy or
radiotherapy were also excluded due to potential for these
treatments to interfere with pathological interpretation, as
well as men who were diagnosed through a trans-urethral
resection of the prostate. The majority of eligible men
(95%) had undergone TRUS biopsy procedures (across public
and private sectors), with the remainder having trans-
perineal biopsies, predominantly in the private sector.
Across the cohort, grade assignment involved multiple pa-
thology services, both at biopsy and post-surgery. The final
eligible cohort consisted of 2279 men.

2.2. Measures

Data on patient characteristics, clinical features, treat-
ment modalities, and dates of BCR and death were
extracted from SA-PCCOC for eligible cases. Death data
were obtained via the South Australian Births Deaths and
Marriages registry and National Death Index.

Grade groups at biopsy and post-surgically were classi-
fied according to new five-tier grade groups, based on pri-
mary and secondary Gleason grade patterns [4]. Upgrading
was defined as a shift from diagnostic biopsy grade group to
any higher grade grouping on RP specimen, while
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downgrading was defined as a shift to any lower grade
group based on surgical pathology. BCR was defined as two
consecutive prostate-specific antigen (PSA) values of
>0.2 ng/mL [14]. BCR-free durations were calculated from
the date of operation to the first evidence of BCR, with
death considered a competing risk and individuals censored
at June 30, 2016 (latest update of recurrence data) if no
event had occurred.

2.3. Analysis

Descriptive analyses of demographic, clinical and treat-
ment characteristics according to grade groups were un-
dertaken, with extended Wilcoxon rank-sum tests used to
assess trends across ordered groups. Cross tabulations were
used to compare grade groups based on biopsy results (bi-
opsy grade) with grade based on histopathology following
surgery (prostatectomy grade) and the proportion of cases
upgraded and downgraded for each biopsy grade group is
reported.

To examine whether upgrading has an impact on clinical
outcomes we compared risk of BCR over time after surgery
by plotting cumulative incidence functions for upgraded
and concordant grade groups. We further examined the
impact of upgrading on risk of BCR using multivariable
competing risk regression according to Fine and Gray’s
methodology [15], for upgrading from grade Groups I and II,
compared with concordant grade groupings. Covariates
included age, year of diagnosis, stage and initial biopsy
grade. This analysis was restricted to men diagnosed be-
tween 2006 and 2013 who had �2 PSA measures recorded
following their prostatectomy (n Z 1552).

Risk factors associated with upgrading were identified
via multivariable binomial logistic regression. Separate
models were run for upgrading from grade Group I (to any
Table 1 Cohort characteristics by biopsy grade (new grade gro

Characteristic Biopsy grade grouping

Grade I Grade II

Gleason pattern 3 þ 3 3 þ 4
N Z 2272

Total, n (%) 762 (34) 821 (36)
Clinical characteristics

Age, year (mean � SD) 61 � 7 63 � 6
PSA, ng/mL (IQR) 7 (5e9) 7 (5e10)
Public patient, n (%) 264 (35) 243 (30)
No. biopsy core (mean � SD) 13 � 6 13 � 6
Re-biopsyb rate, n (%) 123 (16) 73 (9)

Outcomes
PCa deathsc, n (%) 3 (0.5) 4 (0.7)
Other deathsc, n (%) 17 (3) 18 (3)
Biochemical recurrenced, n (%) 59 (10) 105 (19)

IQR, interquartile range; PCa, prostate cancer; PSA, prostate-specific
a p-Values from extended Wilcoxon rank-sum tests for trend across
b Any time prior to surgery (within 1 year of diagnosis).
c Total number of PCa/other deaths for men diagnosed in 2006e20
d Total number of biochemical recurrences during the follow-up pe

data (n Z 1552).
higher grade group) and from grade Group II (to any higher
grade group). These models specifically examined clinical
factors known prior to treatment and included pre-
treatment PSA levels, clinical T-stage, peri-neural inva-
sion (PNI), biopsy method, number of cores sampled and
number of positive cores, along with age and year of
diagnosis.

Further multivariable logistic regression analysis was
undertaken in the subset of men who were defined at bi-
opsy as having low or favourable intermediate risk disease
(PSA <10 ng/mL, T2a or less, grade Group I or II and <3
positive cores or <30% positive cores if more than 10 cores
were taken). The outcome in this model was upgrading that
would lead to reclassification to intermediate or high risk
disease (i.e. grade Group III or higher).

Statistical analyses used Stata v 12.1 [16]. Ninety-five
percent confidence intervals (CI) are reported throughout.
Ethics approval was obtained from Southern Adelaide
Clinical and University of South Australia Human Research
Ethics Committees (protocols 307.14 and 3746).

3. Results

3.1. Clinical characteristics

Characteristics of the eligible 2272 men are shown in
Table 1. Two thirds were classified with Grade I or II on
biopsy. The mean age at diagnosis increased with increasing
grade. Median PSA concentrations at diagnosis also varied
across grade groups but a clear trend was not evident. The
number of biopsy cores (median Z 12) or proportion
managed in the public sector was similar across grade
groups. PCa specific death and BCR increased across biopsy
grade groups. The median follow-up time (KaplaneMeier
method) was 73 months (95% CI: 70e76 months).
upings).

p-Valuea

Grade III Grade IV Grade V

4 þ 3 8 9e10

417 (18) 193 (9) 79 (3)

64 � 7 65 � 5 66 � 5 <0.001
8 (6e10) 7 (6e11) 8 (6e13) <0.001
100 (24) 62 (32) 27 (34) 0.06
14 � 5 14 � 7 14 � 7 0.08
37 (9) 23 (12) 4 (5) <0.001

3 (1.1) 6 (4.3) 4 (9.5) <0.001
9 (3) 10 (7) 2 (5) 0.05
89 (38) 54 (43) 22 (56) <0.001

antigen; SD, standard deviation.
ordered groups.

13 (n Z 1763).
riod among men diagnosed in 2006e2013 who had PSA follow-up



Figure 1 The crude cumulative incidence of biochemical
recurrence following prostatectomy for men classified who
were subsequently upgraded or downgraded in final surgical
pathology.
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3.2. Extent of upgrading and downgrading

The number and proportions of concordant, upgraded or
downgraded cases, based on histopathology following RP,
are presented in Table 2. Overall, we saw concordance in
52% of cases. Upgrading occurred in 35% of cases, while
downgrading was indicated in 13% of cases. Among men
classified as grade Group I at biopsy, 60% of cases were
upgraded on the basis of RP specimen pathology. Only 74
men in higher grade groups assigned at biopsy were down-
graded to grade Group I in their final pathology.

3.3. Risk of biochemical recurrence

Fig. 1 presents the crude cumulative incidence of BCR
following prostatectomy for men classified who were
subsequently upgraded or downgraded in final surgical
pathology, compared with those with concordant surgi-
cal grade groupings, without adjustment for other fac-
tors. Incidence function curves are similar for men who
were upgraded from grade Group I and men with
concordant grade Group II classification. Likewise, the
curves indicate that men upgraded from grade Group II
have similar risk of BCR to those with concordant grade
Group III.

Multivariable competing risk regression (Table 3)
confirmed that men upgraded from grade Group I had a
higher risk of BCR to concordant classification as grade
Group I (sub-distribution hazard ratio [SHR] Z 3.1, 95% CI:
1.7e6.0), after adjusting for age, stage, pre-treatment
PSA levels and year of diagnosis. There was no differ-
ence in risk of BCR among those upgraded from grade
Group I and those within the concordant grade Group II
(SHR Z 0.9, 95% CI: 0.6e1.3). Similarly the risk of BCR
among those who were upgraded from grade Group II was
similar to those with concordant grade Group III disease
(SHR Z 0.8, 95% CI: 0.5e1.2).

3.4. Factors associated with upgrading

Table 4 presents results of binomial logistic regression to
determine clinical factors, known prior to treatment, for
risk of upgrading among men within biopsy grade Group I,
Table 2 Upgrading/downgrading of grade groupings among me

Primary RP cases, nZ2272 Biopsy grade grouping

Grade I (3þ3) Grade II (3þ4)

n Z 762 n Z 821

Grade I (3þ3) 306 (40) 68 (8)
Grade II (3þ4) 386 (51) 522 (64)
Grade III (4þ3) 58 (8) 198 (24)
Grade IV (8) 8 (1) 18 (2)
Grade V (9�10) 4 (1) 15 (2)
Total upgraded 456 (60) 231 (28)
Total downgraded 0 (0) 68 (8)

RP, radical prostatectomy.
and also separately for grade Group II. Upgrading from
grade Group I was associated with older age (e.g. odds ratio
[OR] Z 2.0; 95% CI: 1.0e3.7 for men aged 70þ years vs.
<60e64 years), pre-treatment PSA concentration
(OR Z 1.6; 95% CI: 1.0e2.6 for 10e19.9 ng/mL vs. <10 ng/
mL), higher number of positive cores (OR Z 1.6; 95% CI: 1.1
e2.4 for 3e4 vs. 1e2 cores), fewer biopsy cores (OR Z 0.3;
95% CI: 0.1e0.7 for �19 cores vs. �6 cores) and more
recent diagnosis (OR Z 1.2; 95% CI: 1.1e1.3). No statisti-
cally significant associations were detected for clinically
evident PNI, clinical stage or biopsy method. Among men
with biopsy as grade Group II, upgrading was associated
with intermediate and high pre-treatment PSA concentra-
tion (e.g. OR Z 1.6; 95% CI: 1.1e2.1 for PSA 10e19.9 vs.
<10 ng/mL) and more extensive clinical stage (OR Z 5.1;
95% CI: 2.0e12.9 for cT3 vs. �T2a). No associations were
evident in relation to age, PNI, number of cores sampled,
number of positive cores, biopsy method or year of diag-
nosis. The area under the receiver operating curve (AUC)
was 0.68 and 0.63 for the models predicting upgrading from
grade Group I and grade Group II, respectively.
n who underwent radical prostatectomy, n (%).

Grade III (4þ3) Grade IV (8) Grade V (9e10) Total

n Z 417 n Z 193 n Z 79

4 (1) 2 (1) 0
113 (27) 22 (11) 4 (5)
227 (54) 74 (38) 8 (10)
41 (10) 60 (31) 10 (13)
32 (8) 35 (18) 57 (72)
73 (18) 35 (18) 0 (0) 795 (35)
117 (28) 98 (51) 22 (28) 305 (13)



Table 3 Risk of biochemical recurrence upgraded cases
relative to concordant grade Group I.

Grade category SHR 95% CI p-Value

Concordant BX- and RP-
grade Group I

1.0 e e

Upgraded from BX-grade
Group I

3.1 1.7e6.0 <0.001

Concordant BX- and RP-
grade Group II

3.6 1.9e6.9 <0.001

Upgraded from BX-grade
Group II

9.4 5.0e17.9 <0.001

Concordant BX- and RP-
grade Group III

11.8 6.1e22.6 <0.001

BX, biopsy; CI, confidence interval; RP, radical prostatectomy;
SHR, sub-distribution hazard ratio; e, not applicable.
Adjusted sub-hazard ratio for biochemical recurrence from
multivariable competing risk regression adjusted for age, year
of diagnosis, clinical stage and pre-treatment prostate-specific
antigen.
SHR Z 0.9 (95% CI: 0.6e1.3, p Z 0.49) for upgrade from grade
group I vs. concordant grade group II.
SHR Z 0.8 (95% CI: 0.5e1.2, p Z 0.25) for upgrade from grade
group II vs. concordant grade group III.
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Table 5 shows the results of our analyses of upgrading
which would lead to risk group reclassification in men
originally classified as having low risk disease likelihood of
reclassification was higher among those with biopsy grade
Group II (OR Z 2.9; 95% CI: 1.6e5.4) compared with biopsy
grade Group I. ORs were elevated with respect to per-
centage of positive cores from 15% to <20% and 20% to
<25% compared with <10%, but were not statistically sig-
nificant. No other associations were evident.

4. Discussion

Our findings indicate that a substantial proportion of men
were upgraded following pathological review of their
prostatectomy specimen, while a much smaller proportion
was downgraded. Being reclassified to a higher grade group
was strongly associated with greater risk of BCR, equivalent
to that of their “true” grade grouping.

Our finding of 35% upgrading and 13% downgrading is
similar to findings reported by Epstein et al. [9] (33% and
10%) who also classified grade according to the new grade
groupings and those presented by the SEARCH study Group
(27% upgrading and 11% downgrading) where grade classi-
fication differed (i.e. �6, 3 þ 4 and �4 þ 3) [17]. Further,
our findings are consistent with results reported from
another Australian jurisdiction indicating 31% upgrading
and 14% downgrading [18]. Each of these studies indicates
greater likelihood of upgrading in lower grade groups, as
was the case in our study (60% upgraded from grade Group I
and 28% from grade Group II). The proportion of upgrading
reported in other studies involving predominantly low risk
or low grade cases ranges from 25% to 65% depending on
inclusion criteria and grade categories [10,17,19e25].

Overall, most upgrading was from grade Group I to II,
which has major implications for treatment decisions. High
risk of upgrading among those with supposedly insignificant
PCa is likely to be a key factor deterring clinicians and
patients from opting for surveillance [26]. Our findings un-
derscore the need for careful consideration in selecting
men for AS, especially younger fit men with long life ex-
pectancy. They also highlighted the importance of repeat
biopsy or further diagnostic evaluation to exclude signifi-
cant disease due to under-grading errors at initial diagnosis
[7].

Upgrading from the lowest grade group was more likely
with older age, higher pre-treatment PSA levels, fewer
cores at biopsy and more positive cores, which is consistent
with others recent studies [9,17,23,25,27e29]. These find-
ings suggested inadequate sampling in men with greater
tumour burden [27]. The reason for the observed increased
risk of upgrading in more recent years is unclear but this
finding is consistent with results from the SEARCH study
team who also noted increasing risk with more recent sur-
gery [17].

Interestingly, findings for upgrading from grade Group II
indicate greater risk with higher pre-surgical PSA concen-
tration and higher clinical stage, but not higher number of
cores sampled or positive cores. The lack of association
with number of positive cores is consistent with the find-
ings of Corcoran et al. [30] who specifically examined
upgrading from Gleason 3 þ 4. While upgrading from grade
Group II may be clinically significant for decisions about AS,
higher risk in this grade group was more likely in men with
PSA >10 ng/mL and those with clinical T stage �2b/c,
which would likely preclude them from consideration
for AS.

Our analysis in men with potential candidates for AS
failed to identify any factors that were predictive of
upgrading to a higher risk category, with the exception of
biopsy grade score (3 þ 4). While percentage positive cores
is potentially useful in determining risk of progression, it
did not independently predict upgrading which would result
in reclassification of risk category, and hence, suitability for
AS according to current protocols [31]. Number of cores
taken was similarly unhelpful, which underscores the need
for more accurate methods of determining disease grade at
diagnosis.

The AUCs for each of our models predicting upgrading
were relatively low (0.68 for grade Group I and 0.63 for
grade Group II). Hence it is likely that additional factors
may also influence the accuracy of biopsy and likelihood of
upgrading. For example, increased body mass index (BMI)
[32] and increased serum testosterone levels [33,34] have
been found to be independent predictors of upgrading at
biopsy in men with low risk or intermediate risk PCa.
Likewise, de Cobelli et al. [35] have shown that PiRADs
scores from magnetic resonance imaging (MRI) 6e8 weeks
after TRUS biopsy independently predicted the likelihood of
upgrading and worse prognosis in men with low risk disease,
indicating the potential value of MRI in the selection of men
for AS. Such findings indicated the need for more refined
predictive models for risk stratification to improve selec-
tion of men for AS.

The relatively low level of downgrading suggests that
decisions to pursue definitive treatment where biopsy in-
dicates intermediate (i.e. grade Group II or III) or high
grade disease (grade Group IV and V) is not leading to high
levels of overtreatment, based on current criteria.



Table 4 Factors predicting risk of upgrading from biopsy grade Group I and grade Group II.

Factors Grade Group I (n Z 735) Grade Group II (n Z 797)

No. of
upgraded/total

Adj. ORa 95% CI p-Value No. of
upgraded/total

Adj. ORa 95% CI p-Value

Age at diagnosis (year)
<55 80/139 1.2 0.7e1.9 0.45 22/91 0.8 0.4e1.4 0.35
55e59 93/166 1.1 0.7e1.8 0.58 34/126 0.9 0.6e1.6 0.76
60e64 104/195 1.0 e e 56/209 1.0 e e

65e69 109/162 1.7 1.1e2.7 0.03 60/232 0.9 0.6e1.4 0.58
70þ 52/73 2.0 1.1e3.7 0.02 50/139 1.5 0.9e2.4 0.10

Pre-treatment PSA ng/mL
<10 328/570 1.0 e e 135/538 1.0 e e

10e19.9 73/107 1.6 1.0e2.6 0.04 46/134 1.6 1.1e2.1 0.02
�20 12/20 1.5 0.6e4.0 0.41 13/29 2.5 1.2e6.6 0.02
Not reported 38/58 1.1 0.5e2.1 0.87 28/96 1.4 0.8e2.3 0.22

Clinical T stage
�T2a 179/318 1.0 e e 60/247 1.0 e e

T2b/c 144/225 1.0 0.7e1.5 0.99 97/324 1.4 1.0e2.9 0.08
T3 e e e e 13/23 5.1 2.0e12.9 0.001

Not reported 115/192 1.0 0.7e1.6 0.81 52/203 1.1 0.7e1.7 0.74
Peri-neural invasion
No evidence 302/503 1.0 e e 128/483 1.0 e e

Yes 48/79 1.0 0.6e1.7 0.94 71/248 1.2 0.8e1.6 0.51
Not reported 96/153 1.4 0.9e2.1 0.11 23/66 1.7 0.9e3.0 0.09

Biopsy procedure
TRUS 425/707 1.0 e e 211/247 1.0 e e

Trans-perineal 13/28 0.8 0.5e1.4 0.40 11/32 1.2 0.7e1.9 0.52
No. of biopsy cores
�6 59/97 1.0 e e 16/55 1.0 e e

7e11 110/204 0.7 0.4e1.3 0.24 66/225 1.2 0.6e2.3 0.68
12e14 174/270 0.8 0.4e1.3 0.30 82/304 1.0 0.5e2.1 0.95
15e18 62/99 0.5 0.3e1.0 0.06 31/122 1.0 0.4e2.2 0.95
�19 33/65 0.3 0.1e0.6 0.005 27/91 1.1 0.4e2.7 0.91

No. of positive cores
�2 163/309 1.0 e e 35/136 1.0 e e

3e4 125/201 1.6 1.1e2.4 0.02 65/230 1.1 0.7e1.8 0.71
5e7 106/168 1.5 1.0e2.3 0.07 77/267 1.1 0.7e1.8 0.69
�8 44/59 2.3 1.2e4.7 0.02 24/164 0.9 0.5e1.6 0.68
Diagnosis year (continuous) e 1.2 1.1e1.3 0.001 e 1.0 0.9e1.0 0.43

Adj. OR, adjusted odds ratio; CI, confidence interval; PSA, prostate-specific antigen; TRUS, transrectal ultrasound guided.
a Multi-variable logistic regression, adjusted for all factors simultaneously; e, not applicable.
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Furthermore, only 25% of those downgraded would be
eligible for AS (i.e. shifted to grade Group I) since most
downgrading involved reclassification from grade Group III
to II or IV to III.

The consistently high level of upgrading indicates a clear
need for more accurate assessment of grade through
improved diagnostic biopsy methods. While there has been
a shift from 6 to 12e14 core needle biopsies and an
increasing use of saturation biopsy (>20 cores) in recent
years, accuracy of grade remains uncertain due to the non-
targeted nature of sampling in TRUS guided biopsy methods
[11]. Template perineal and image-guided fusion biopsy
approaches may provide more accurate assessment of
grading. One promising development is the use of multi-
parametric magnetic resonance image (mp-MRI) targeted
biopsy, whereby lesions identified as intermediate or high
grade (i.e. Gleason score 4 or 5) can be targeted during
biopsy. Multiple studies reported higher detection rates for
significant PCa compared with standard TRUS biopsy
methods which are not targeted [36,37]. While the role of
mp-MRI in determining suitability for AS is still being eval-
uated, and no clinical guidelines are available, the combi-
nation of MRI rating and grading on biopsy may be a future
standard for consideration for AS [38,39]. Similarly, trans-
perineal biopsy, which better samples the anterior zone,
may offer more accurate assignment of grade at diagnosis
[40]. While we included trans-perineal versus TRUS biopsy
in our modelling, no difference in risk of upgrading was
observed, which may be due to small numbers in our cohort
who underwent trans-perineal biopsy (w5%). While MRI-
guided and trans-perineal approaches are increasingly
being used in the diagnostic setting, higher costs and in-
efficiencies in throughput may limit widespread imple-
mentation [26]. In the absence of access to these newer



Table 5 Factors associated with upgrading leading to
reclassification of risk category among men with low risk
prostate cancer at biopsy.

Factors (Low
risk disease
only n Z 409)

No.
reclassified/
total

Adj. ORa 95% CI p-Value

Age at
diagnosis
(cont.)

60/409 1.0 1.0e1.1 0.80

Year diagnosis
(cont.)

e 1.0 0.9e1.1 0.54

Pre-treatment
PSA ng/mL
(cont.)

e 1.1 1.0e1.3 0.11

Grade Group

- I 25/260 1.0 e e

- II 35/149 2.9 1.6e5.3
Clinical stage

- T1c 18/156 1.0 e e

- T2 42/253 1.5 0.8e2.9 0.22
No. cores taken

(cont)
e 1.0 1.0e1.1 0.58

Percent positive cores

- <10 8/91 1.0 e e

- 10 to <15 13/81 1.7 0.7e4.6 0.26
- 15 to <20 22/100 2.1 1.0e5.2 0.11
- 20 to <25 12/64 1.8 0.6e4.8 0.27
- 25 or more 5/73 0.5 0.1e1.5 0.20

Adj. OR, adjusted odds ratio; CI, confidence interval; PSA,
prostate-specific antigen; e, not applicable.

a Multivariable logistic regression, adjusted for all factors
simultaneously.
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technologies, consideration should be given to the idea of a
mandatory second pathological opinion on all biopsy spec-
imens, as advocated by Brimo et al. [41].

In undertaking this study we did not commission a review
the original grade assignment but rather reclassified
groupings based on recorded primary and secondary Glea-
son patterns. In addition, data on several clinical factors
which are known to predict upgrading were unavailable or
were inconsistently collected within our cohort so could not
be included in our models (e.g. prostate size, tumour vol-
ume, PSA density, BMI, testosterone levels, MRI findings).
Despite these limitations we can conclude upgrading of
biopsy grade occurs frequently among men diagnosed who
undergo RP, most often involving upgrading from lower
grade groups.

5. Conclusion

The high proportion of discordant grading at biopsy has
major consequences for adopting conservative manage-
ment for men with supposed low risk PCa. The high risk of
undergrading at biopsy is likely to deter some clinicians
from recommending AS and discourage some men from
opting for AS to manage their PCa. Current research sug-
gests that trans-perineal and MRI guided biopsy approaches
are likely to improve accuracy of grading at diagnosis.
Where resources and logistics limit access to these
emerging techniques, early repeat saturation biopsy or
second pathology review, particularly for men classified as
grade Group I or II on initial biopsy who are considering AS,
is recommended.
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