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Predicting prostate cancer at rebiopsies in patients with high-grade

prostatic intraepithelial neoplasia: a study on 546 patients
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The aim of this study was to analyse the factors that predict the diagnosis of prostate cancer (PCa)
after high-grade prostatic intraepithelial neoplasia (HGPIN). Data from 546 patients with HGPIN
submitted up to a 6-month series of three rebiopsies, according to an institutional protocol, were
reviewed. PCa has been found in 174 cases (31.8%), in 116 cases at the first and in 58 cases at a
further rebiopsy. The risk of finding PCa at the first rebiopsy was correlated with the PSA value
and with an anomalous digital rectal examination (DRE) at the time of the initial biopsy; the risk at
a subsequent rebiopsy was correlated to the number of cores with HGPIN, with a cutoff of four, and
to the ratio with the total number of cores (‘PIN density’), with a cutoff of 50%, at the time of initial
biopsy. A tailored protocol of controls can be suggested: (a) higher PSA value and/or anomalous
DRE: early extended or saturation rebiopsy; (b) number of cores with HGPIN X4 and/or PIN
density X50%: delayed rebiopsy; and (c) no risk factors: PSA and DRE controls.
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Introduction

High-grade prostatic intraepithelial neoplasia (HGPIN)—
defined as the presence of architecturally benign ducts
and acini lined by abnormal secretory cells with morpho-
logical changes similar to those observed in prostatic cancer
(PCa)1—is generally considered a precursor lesion of PCa.
However, if compared with the first reports, the cancer
detection rate at a rebiopsy has been definitely lowered by
the current adoption of a more extended bioptic sampling
scheme, which have surely allowed one to spare some of
the diagnoses previously missed by the first biopsy.
Although HGPIN is a common finding with an incidence
of up to 24% of all prostatic biopsies,2 its surveillance
protocol is still debated with inconsistent opinions among
experts.

This paper reviews our experience in patients with
HGPIN submitted to a bioptic follow-up to find out
which of the data available at the initial biopsy could be
predictive for the diagnosis of cancer at rebiopsy to
outline a tailored protocol of controls.

Materials and methods

There are no screening programs for PCa based on
PSA in Italy, even its dosage is commonly suggested
by general practitioners and urologists in asymptomatic
male subjects older than 40–50 years. At our institute,
prostatic biopsy is indicated for a PSA value higher than
4 ng ml�1 or suspicious prostatic digital rectal examina-
tion (DRE) or transrectal prostatic ultrasound. The
procedure is performed using a transperineal approach
with local anaesthesia. From 2001 to 2005, the sampling
scheme at the first biopsy generally provided for 8/10
cores of the peripheral zone, but later it was increased up
to a minimum of 12 cores; suspicious areas at DRE or
transrectal prostatic ultrasound have been separately
sampled; the transition zone has been usually sampled
only at the rebiopsies.

After the diagnosis of HGPIN in all the patients eligible
for radical therapy (life expectancy longer than 10–15
years), it has been recommended that the patients be
submitted to three rebiopsies at a 6-month interval and
later to periodical clinical controls of DRE and PSA value;
in patients unfit for radical therapy, the series of rebiopsies
was recommended but stopped if a benign histology was
found. All the specimens have been evaluated only by a
single experienced uropathologist (RT).

For this study, all the cases with a diagnosis of HGPIN
observed from 2001 to 2009 and submitted to at least one
rebiopsy have been reviewed. The cases with an
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associated diagnosis of atypical small acinar proliferation
or small foci of PCa have been excluded. The occurrence
of PCa at the first rebiopsy or at a further rebiopsy
has been separately analysed considering clinical (age,
PSA, DRE transrectal prostatic ultrasound —at each
biopsy), bioptic and pathological data. DRE and trans-
rectal prostatic ultrasound findings other than normal
have been defined as abnormal (that is, including into
this definition the cases regarded as ambiguous by the
examiners). Among bioptic data, the ratio between the
number of cores with HGPIN and the total number of
cores sampled was defined as ‘PIN density’.

Statistical analysis
Cutoff values were defined as the lowest value of a
continuous variable that could discriminate two groups
making the difference of the considered variable statis-
tically significant.

Nominal variables have been compared by Pearsons’s
w2 test and, if applicable, Fisher’s exact test and
continuous variables by the Mann–Whitney U-test or, if
applicable, by Student’s t-test.

All the analyses have been carried out by using the
software SPSS (version 17, SPSS, Chicago, IL, USA).

Results

A total of 546 patients were analysed, with a mean age of
64.9 (range 45–87) years submitted to a median number
of 3 biopsies per patient (2–6 biopsies per patient), with a
mean number of 10.8 cores per biopsy (6–23 cores per
biopsy) at the initial biopsy and 12.9 cores per biopsy
(6–37 cores per biopsy) at rebiopsies, a mean interval
between consecutive biopsies of 5.1 (1–39.5) months and
a mean ‘bioptic’ follow-up time of 14.8 (2–102) months.

PCa was found in 174 patients (31.8%), in 116 (21.2%) at
the first rebiopsy, at a mean interval of 7.8 months, and in
58 (10.6%) after a median of two rebiopsies at a mean
interval of 21.6 months. At statistical analysis, the detection
of PCa at the first rebiopsy was significantly related only to
the PSA value and abnormal DRE referred to the initial
biopsy; for the PSA value, it was identified at a cutoff of
7 ng/ml (Table 1). Conversely, the diagnosis of PCa at a
further rebiopsy was related to the number of cores with
HGPIN and to the PIN density at the initial biopsy and it
was possible to identify the cutoff values of four cores with
HGPIN and of 50% for PIN density (Table 2). Grouping
the patients on the basis of these cutoff values could
discriminate with high specificity the risk of finding PCa at
the first or at a further biopsy (Table 3).

These results were confirmed at a subanalysis among the
251 patients sampled with at least 12 cores: PCa was found
in 48 patients at the first rebiopsy (19.1%, mean latency 7.8
months) with a significant correlation with PSA value (8.4
vs 7.2 ng ml�1, P¼ 0.034) and abnormal DRE (28.8 vs
15.0%, P¼ 0.015) at the initial biopsy, whereas PCa at a
further rebiopsy was found in 21 patients (8.3%, mean
latency 15.0 months) with a correlation with the number of
cores with HGPIN (4.75 vs 2.89, P¼ 0.025) and the PIN
density (0.3238 vs 0.2051, P¼ 0.031) at the initial biopsy.
Also the cutoffs of PSA, number of PIN cores and PIN
density could be applied to this subset of patients.

Among the cases that were submitted to at least two
rebiopsies, the histological findings of the first rebiopsy
were not related to the risk of a subsequent diagnosis of
PCa: indeed, the detection rate of PCa was 15.7% in the
cases with a benign histology and 21.7% in those with a
persistence of HGPIN (P¼ 0.444).

Cancers found at the first rebiopsy showed a higher
aggressiveness when compared with the ones found at a
further rebiopsy. In particular, they had a significantly
higher prevalence of bioptic Gleason score X7 (16.0 vs
5.3%, P¼ 0.049) and among the 88 patients who underwent
radical prostatectomy, a higher prevalence of pathological
Gleason score X7 (27.9 vs 16.7%, P¼ 0.404) and a higher

Table 1 Comparison of features of initial biopsy in patients with
cancer and no cancer diagnosis at the first rebiopsy

Features of initial biopsy Findings at first re-biopsy P-value

Cancer No cancer

PSA value 8.617 ng ml�1 7.202 ng ml�1 0.004
PSA value o7 16.9% 83.1% 0.003
PSA value X7 28.1% 71.9%
Difference of PSA value
with first re-biopsy

�0.0811 ng ml�1 0.2244 ng ml�1 0.617

Normal prostatic rectal
examination

18.8% 81.2% 0.014

Anomalous prostatic rectal
examination

29.8% 70.2%

Normal prostatic ultrasound 21.2% 78.8% 0.456
Anomalous prostatic
ultrasound

22.0% 78.0%

No. of cores 10.55 10.89 0.368
No. of cores with PIN 2.57 2.39 0.617
No. of cores with PIN o4 19.4% 80.6% 0.425
No. of cores with PIN X4 24.0% 76.0%
PIN density 0.2768 0.2537 0.296
PIN density o50% 19.6% 80.4% 0.455
PIN density X50% 24.0% 76.0%
Latency of first rebiopsy 7.85 mesi 7.08 mesi 0.648

Abbreviation: PIN, prostatic intraepithelial neoplasia.
Bold values represent P-value of comparison reaching statistical significance.

Table 2 Comparison of features of initial biopsy in patients with
cancer and no cancer diagnosis at the second or further rebiopsy

Features of initial biopsy Findings at second
(or more) re-biopsy

P-value

Cancer No cancer

PSA value 7.435 ng ml�1 6.993 ng ml�1 0.235
PSA value o7 18.9% 81.1% 0.283
PSA value X7 24.5% 75.5%
Normal prostatic rectal
examination

23.2% 76.8% 0.198

Anomalous prostatic rectal
examination

14.5% 85.5%

Normal prostatic
ultrasound

21.6% 78.4% 0.878

Anomalous prostatic
ultrasound

20.2% 79.8%

No. of cores 9.98 10.84 0.156
No. of cores with PIN 3.23 2.44 0.085
No. of cores with PIN o4 15.2% 84.8% 0.013
No. of cores with PIN X4 34.1% 65.9%
PIN density 0.3602 0.2626 0.036
PIN density o50% 16.1% 83.9% 0.025
PIN density X50% 34.4% 65.6%
Mean latency between
biopsies

5.95 mesi 6.49 mesi 0.836

Abbreviation: PIN, prostatic intraepithelial neoplasia.
Bold values represent P-value of comparison reaching statistical significance.
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rate of pT3a (10.9 vs 0.0%, P¼ 0.183); in all the cases, no
lymph nodal metastasis was detected.

Discussion

HGPIN was described in 1969 by McNeal,3 but its
current definition was formulated in 1987 by Bostwick
and Brawer4 and formalised during a consensus con-
ference on prostatic preneoplastic lesions in 1989. There
are some evidences supporting the hypothesis that
HGPIN is a preneoplastic lesion:5 is multifocal, similar
to PCa; is more frequent in patients with PCa; has an
age distribution equal to PCa; may degenerate into PCa
with a progressive transition.6–9 However, some clinical
studies showed that patients with HGPIN have a low
risk of further cancer diagnosis but not higher than that
observed in cases with a benign diagnosis.10–14 In any
case, after the introduction of extended bioptic schemes
with 10/12 samples, the rate of cancer diagnosis after
HGPIN decreased from the values up to 80% of the
sextant biopsy era to the current 20–30%; probably,
owing to a wider sampling, the diagnoses at rebiopsy
that were previously not detected at the initial biopsy
were avoided.15 Therefore, it is still debated whether it
is really necessary to repeat a biopsy for all the pati-
ents with HGPIN and EAU guidelines,16 generically
suggest an early rebiopsy only for multifocal HGPIN.
Several studies, indeed, have ascertained that the
number of cores with HGPIN at a sextant17 or extended
biopsy18–20 correlates with the risk of finding PCa at
rebiopsy, although there are also data against this
conclusion.21,22 Among the studies supporting the
correlation between multifocality of HGPIN and the risk
of PCa, different cutoff values in the number of cores
with HGPIN have been reported: two cores in Merrimen
et al.23 in a population study on 564 cases, and four cores
in Netto and Epstein24 in an institutional study on 41
cases in which such a condition, worsened by a risk
reaching approximately 40%, was formally defined as
‘widespread PIN’. Again, also with regard to the timing
of rebiopsy, the literature reports heterogeneous opinions
from controls every 6 months for 2 years and then
yearly25 to one single rebiopsy after 36 months.26

From a single-institution population of B5500 patients
who were submitted to a fine-needle prostatic biopsy
during a period of 9 years evaluated by a single
experienced pathologist, the present study retrospec-
tively reviews the data of 546 patients with isolated
HGPIN, all subjected to at least one rebiopsy after a
short interval of time (6 months) and, in a proportion of
65% (278/430) of cases, monitored with at least two
rebiopsies.

Unlike what has been previously reported,18–22

we found a significant correlation between the cancer
detection rate at the first rebiopsy and PSA value and
DRE at the time of the initial biopsy: considering the
short interval between biopsies, and that HGPIN can
justify neither the increased values of PSA nor the
anomalous DRE,27 it is reasonable to suspect that in these
cases a PCa already present was missed by the first
sampling. On the contrary, in cases in which the
diagnosis of PCa has occurred at a subsequent rebiopsy,
a statistically significant correlation was identified with
the number of cores positive for HGPIN and with the
PIN density of the initial biopsy. In these patients, the
fact that the diagnosis of PCa was reached after a longer
time, and after at least two rebiopsies, makes it more
reasonable that PCa was not present at the time of the
initial biopsy and that a true transition from HGPIN to
PCa occurred, as it should be indirectly confirmed by the
lower aggressiveness of these cancers.

An accurate risk stratification was possible on the basis
of cutoff values (see Table 3). In our cohort of patients,
a PSA cutoff of 7 ng ml�1 and an anomalous prostatic
DRE defined a group with a twofold risk (28.0 vs 13.9%) of
finding PCa at the first rebiopsy. Conversely, four or more
cores with HGPIN and 50% or more in PIN density doubled
the risk (30.9 vs 14.6%) of the diagnosis at a further rebiopsy.

Our experience also confirms that the rate of PCa
diagnosis after HGPIN is B30%, but, once the diagnoses
probably missed by the first biopsy as discussed above
are excluded, the actual risk of diagnosis of PCa after
HGPIN would be reduced to 10%. Such an exiguous rate
can support the criticisms of several authors about the
real need of an indiscriminate bioptic control in all
HGPIN cases.

The main limitation of the study is its retrospective
design; indeed, even if bioptic controls followed a well-
codified internal protocol, some biases, especially in the
number of cores per biopsy—there is a proportion of
13% of patients who were not initially submitted to an
extended biopsy—and intervals between biopsies, come
from the fact that the patients were not formally enrolled
in a perspective study.

To conclude, three conditions deserving different
control modalities can be identified:

(a) higher PSA value and/or anomalous DRE, in which
an extended or saturation rebiopsy is indicated after
B2/4 months, that is, the time required for the
recovery from the bioptic damage in order not to
invalidate pathological evaluation;

(b) number of cores with HGPIN X4 and/or PIN
density X50%, in which a rebiopsy is indicated after
at least 24 months; the finding of less aggressive

Table 3 Risk stratification for the diagnosis of PCa at the first or further rebiopsy

Rate of cancer diagnosis

First rebiopsy Second (or more) rebiopsy

PSA value o7 ng ml�1 and normal rectal examination 13.9% Po0.001 21.0% P¼ 1.000
PSA value X7 ng ml�1 and/or anomalous rectal examination 28.0% 21.2%
No. of PIN cores o4 and PIN density o50% 20.1% P¼ 1.000 14.6% P¼ 0.015
No. of PIN cores X4 and/or PIN density X50% 20.4% 30.9%

Abbreviations: PCa, prostate cancer; PIN, prostatic intraepithelial neoplasia.
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cancers in such conditions allows to delay the control
in order to increase the rate of diagnosis without
losing the chance of a radical therapy;

(c) no risk factors, in which it is advisable to carry out
just a clinical and PSA monitoring to eventually
indicate the repetition of the biopsy.

Conflict of interest

The authors declare no conflict of interest.

References

1 Bostwick DG, Montironi R. Prostatic intraepithelial neoplasia
and the origins of prostatic carcinoma. Pathol Res Pract 1995; 191:
828–832.

2 Epstein JI, Potter SR. The pathological interpretation and
significance of prostate needle biopsy findings: implications
and current controversies. J Urol 2001; 166: 402–410.

3 McNeal JE. Origin and development of carcinoma in the
prostate. Cancer 1969; 23: 24–34.

4 Bostwick DG, Brawer MK. Prostatic intraepithelial neoplasia and
early invasion in prostate cancer. Cancer 1987; 59: 788–794.

5 Joniau S, Goeman L, Pennings J, Van Poppel H. Prostatic
intrapithelial neoplasia (PIN): importance and clinical manage-
ment. Eur Urol 2005; 48: 379–385.

6 Sanchez-Chapado M, Olmedilla G, Cabeza M, Donat E, Ruiz A.
Prevalence of prostate cancer and prostatic intraepithelial
neoplasia in Caucasian Mediterranean males: an autopsy study.
Prostate 2003; 54: 238–247.

7 Epstein JI, Cho KR, Quinn BD. Relationship of severe dysplasia
to stage A (incidental) adenocarcinoma of the prostate. Cancer
1990; 65: 2321–2327.

8 Quinn BD, Cho KR, Epstein JI. Relationship of severe dysplasia to
stage B adenocarcinoma of the prostate. Cancer 1990; 65: 2328–2337.

9 Shin M, Takayama H, Nonomura N, Wakatsuki A, Okuyama A,
Aozasa K. Extent and zonal distribution of prostatic intraepithe-
lial neoplasia in patients with prostatic carcinoma in Japan:
analysis of whole-mounted prostatectomy specimens. Prostate
2000; 42: 81–87.

10 Gallo F, Chiono L, Gastaldi E, Venturino E, Giberti C. Prognostic
significance of high-grade prostatic intraepithelial neoplasia
(HGPIN): risk of prostatic cancer on repeat biopsies. Urology
2008; 72: 628–632.

11 Epstein JI, Herawi M. Prostate needle biopsies containing prostatic
intraepithelial neoplasia or atypical foci suspicious for carcinoma:
implications for patient care. J Urol 2006; 175: 820–834.

12 Chin AI, Dave DS, Rajfer J. Is repeat biopsy for isolated high-
grade prostatic intraepithelial neoplasia necessary? Rev Urol
2007; 9: 124–131.

13 Moore CK, Karikehalli S, Nazeer T, Fisher HA, Kaufman Jr RP,
Mian BM. Prognostic significance of high grade prostatic
intraepithelial neoplasia and atypical small acinar proliferation
in the contemporary era. J Urol 2005; 173: 70–72.

14 Compos-Fernandes JL, Bastien L, Nicolaiew N, Robert G,
Terry S, Vacherot F et al. Prostate cancer detection rate in
patients with repeated extended 21-sample needle biopsy. Eur
Urol 2009; 53: 600–606.

15 Herawi M, Kahane H, Cavallo C, Epstein JI. Risk of prostate
cancer on first re-biopsy within 1 year following a diagnosis of
high grade prostatic intraepithelial neoplasia is related to the
number of cores sampled. J Urol 2006; 175: 121–124.

16 Heidenreich A, Aus G, Bolla M, Joniau S, Matveev VB, Schmid
HP et al. EAU guidelines on prostate cancer. Eur Urol 2008; 53:
68–80.

17 Kronz JD, Allan CH, Shaikh AA, Epstein JI. Predicting cancer
following a diagnosis of high grade PIN on needle biopsy.
Am J Surg Pathol 2001; 25: 1079–1085.

18 De Nunzio C, Trucchi A, Miano R, Stoppacciaro A, Fattahi H,
Cicione A et al. The number of cores positive for high grade
prostatic intraepithelial neoplasia on initial biopsy is asso-
ciated with prostate cancer on second biopsy. J Urol 2009; 181:
1069–1075.

19 Roscigno M, Scattoni V, Freschi M, Raber M, Colombo R, Bertini
R et al. Monofocal and pluri-focal high-grade prostatic intrae-
pithelial neoplasia on extended prostate biopsies: factors
predicting cancer detection on extended repeat biopsy. Urology
2004; 63: 1105–1110.

20 Akhavan A, Keith JD, Bastacky SI, Cai C, Wang Y, Nelson JB. The
proportion of cores with high-grade prostatic intraepithelial
neoplasia on extended-pattern needle biopsy is significantly
associated with prostate cancer on site-directed repeat biopsy.
BJU Int 2007; 99: 765–769.

21 Naya Y, Ayala AG, Tamboli P, Babaian RJ. Can the number of
cores with high-grade prostate intraepithelial neoplasia predict
cancer in men who undergo repeat biopsy? Urology 2004; 63:
503–508.

22 Brimo F, Vollmer RT, Corcos J, Humphrey PA, Bismar TA.
Outcome for repeated biopsy of the prostate: roles of serum PSA,
small atypical glands, and prostatic intraepithelial neoplasia. Am
J Clin Pathol 2007; 128: 648–651.

23 Merrimen JL, Jones G, Walker D, Leung CS, Kapusta LR, Srigley
JR. Multifocal high grade prostatic intraepithelial neoplasia is a
significant risk factor for prostatic adenocarcinoma. J Urol 2009;
182: 485–490.

24 Netto GJ, Epstein JI. Widespread high-grade prostatic intrae-
pithelial neoplasia on prostatic needle biopsy: a significant
likelihood of subsequently diagnosed adenocarcinoma. Am J
Surg Pathol 2006; 30: 1184–1188.

25 Montironi R, Mazzucchelli R, Lopez-Beltran A, Cheng L,
Scarpelli M. Mechanisms of disease: high-grade prostatic
intraepithelial neoplasia and other proposed preneoplastic
lesions in the prostate. Nat Clin Pract Urol 2007; 4: 321–332.

26 Lefkowitz GK, Taneja SS, Brown J, Melamed J, Lepor H.
Follow-up interval prostate biopsy 3 years after diagnosis
of high grade prostatic intraepithelial neoplasia is associated
with high likelihood of prostate cancer, independent of
change in prostate specific antigen levels. J Urol 2002; 168:
1415–1418.

27 Zynger DL, Yang X. High-grade prostatic intrapeithelial neo-
plasia of the prostate: the precursor lesion of prostate cancer. Int
J Clin Exp Pathol 2009; 2: 327–338.

Predicting prostate cancer after HGPIN
A Antonelli et al

176

Prostate Cancer and Prostatic Diseases


	Predicting prostate cancer at rebiopsies in patients with high-grade prostatic intraepithelial neoplasia: a study on 546 patients
	Introduction
	Materials and methods
	Statistical analysis

	Results
	Table 1 Comparison of features of initial biopsy in patients with cancer and no cancer diagnosis at the first rebiopsy
	Table 2 Comparison of features of initial biopsy in patients with cancer and no cancer diagnosis at the second or further rebiopsy
	Discussion
	Table 3 Risk stratification for the diagnosis of PCa at the first or further rebiopsy
	Conflict of interest
	References




