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Koro4doBi citoBa: npocmamuuna inmpaenimenianoha Heonaasis 6UCOKO20 ma HULKO20 CHIYREHSA, pAK NPOCMamu,

3M05KICHA Mpancpopmayis

KiawueBble cjioBa: npocmamu4deckas URmpas3numeiualbHas Heonjiasus BbLCOKOU U HU3KOTU cmeneru, pak npocmaniol,

3710Ka4ecmeeHHas mpaﬂcd)opMauuﬂ

Abstract. Clinical significance of high grade and low grade prostate intraepithelial neoplasia. Melnychuk M.P.
Such premalignant conditions of prostate cancer (PC) as prostate intraepithelial neoplasia (PIN) are classified between
benign and malignant ones. Contemporary evidence wheather PIN develops malignancy is limited and (LGPIN) data
present varied results. Morphological and clinical differencies between high (HGPIN) and low grade PIN specimens in
the prostate remain unclear. Aim of the work — to determine clinical significance and progression ability of high grade
and low grade prostate intraepithelial neoplasia. The results of examination of 276 patients with PIN (152 patients with
high grade PIN and 134 patients with low grade PIN) were assessed comparatively. During a 3 year follow-up repeated
prostate biopsies were performed with 6 months interval to detect PC. Initial and repeated multifocal transrectal
prostate biopsies from 12 samples were performed under transrectal ultrasonic guidance. There were statistically
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significant differences in PC detection rates between HGPIN and LGPIN. Patients with HGPIN had malignization rate
of 42.1% during a 3-year follow-up that was by 33.9% higher than in LGPIN patients. The spread of HGPIN lesions
within prostate gland is a malignization risk factor. The mean malignization term of HGPIN is 18 months and of LGPIN
— 30 months. Low and high grade PIN are gradual stages of cancerogenesis. PIN grade determines its clinical
significance, while LGPIN has low malignization potential, HGPIN possesses morphological and clinical prostate
characteristics similar to adenocarcinima.

Pedepar. Kiiniune 3HayeHHsI MPOCTATHYHOI iHTpaemiTeiajabHOI Heom1a3ii BUCOKOro Ta HU3LKOIO CTYIEHS.
Meabamuyk MLIL. Taxuti nepeonyxaunnuil cman paxy nepeomixypoeoi zanosu (PII3), ax npocmamuuna inmpa-
enimenianvha neonnazis (I1IH), kracugixyemvcs mioe 000posxichumu ma 3noaxichumu npoyecamu. Ha menepiwniil
yac KinbKicms HAYKOBUX OaHux npo 310saKicHy npoepecito [IIH nedocmamus ma € OUCKymabenvHow. 3anumaomecs
He3 'sacoganumu mMopgonoeiuni ma kuiHiuni eiominnocmi miowe I1IH ucokoco ma Huzvkozo cmynerns. Mema pobomu —
BU3HAUUMU KATHIUHE 3HAYEHHS MA 30aMHICIb 00 Npo2pecii npocmamuyHoi iHmpaenimeniaibHoi Heon1asii 6UCoOK02o ma
HU3bK020 cmynenis. [[o Oocniodxcenua ygiliuiau pesyromamu obcmedcenns 276 nayienmie 3 I[IIH (152 xeopux 3 I1IH
sucoxoco cmynenuss ma 134 xeopux 3 IIIH nusvxoco cmyneus). Bnpoooexc 3-piunoco nepiody cnocmepescenus
BUKOHYBANUCS NOBMOPHI Oioncii npocmamu 3 ikmepsaiom 6 micsyie 3 memoro susignenns PII3. Ilepsunna ma nosmopni
MpAHCpeKmanbHi 6ioncii npocmamu BUKOHYBAIUCS NIO HABEOEHHIM MPAHCPEKMALLHOZ0 VIbIMPA3ZEYKOB020 00CHI0NCEH-
w3 12 mouox. Cnocmepieanacsi cmamucmuino 00CmMogipHa pisHuys 6 ywacmomi eusienenns P13 mioc nayienmamu 3
1IIH sucoxoeo ma Huzvkoeo cmynens. Yacmoma manienizayii ¢ nayienmie 3 I1IH eucoxoeo cmynens cmanosuna 42,1%
6npo00sdic 3-piunoeo nepiody cnocmepedicenns ma oyna na 33,9 % 6invwioro, Hidie y xeopux 3 [IIH nuzbkoeo cmynens.
Bcemanosneno, wo nowupennsi ocepeoxie IIH sucokoeo cmynens 6 mpocmami € (pakmopom pusuxy Manienizayii.
Cepeoniti mepmin manienizayii npu IIH eucokoco cmynens cmarnosus 18 micayis, a npu IIIH nusvxoeo cmynens — 30
micayie. IIIH Husbkoeo ma ucokoeo cmyneHs € nocuioosHumu cmaodismu xkauyepoeernesy. Cmyninv I1IH eusnauae it
KAiHiuHe 3HayeHHA. Y mou yac, koau ITIH Hu3bko20 cmynens mae HU3bKuti nomenyian 310axicnoi mpancgopmayii, I1TH

BUCOKO20 CMYNEHst MAE MOPPDONO2IYHI A KITHIYHE XAPAKMEPUCIUKU, CXONHCE 3 A0EHOKAPYUHOMOIO.

Prostate cancer (PC) occupies the second place in
the structure of malignancies (after lung cancer) in
men worldwide, counting 1,276,106 new cases and
causing 358,989 deaths (3.8% of all deaths caused
by cancer in men) in 2018 [7].

Prostate intraepithelial neoplasia (PIN) which
was described in 1969 [1] is a preneoplastic
proliferation process of prostatic epithelium that is
bounded to prostatic ducts or acini (glands). Accor-
ding to degree of pathological cellular changes, PIN
is classified as low grade PIN (LGPIN) and high
grade PIN (HGPIN). Despite numerous investiga-
tions the role of PIN in prostate cancerogenesis is
being strongly discussed. There is abundant data
supporting the statement that high-grade PIN
(HGPIN) is a precursor lesion to adenocarcinoma of
the prostate [9]. According to investigation data,
HGPIN and PC have similar epidemiological and
clinical features [16]. Like PC, the incidence of
HGPIN dependes on age and is higher in African-
American men. HGPIN is more frequently detected in
postoperative prostates along with PC than without it
[18]. Also HGPIN is often multifocal and is located in
the peripheral lateral part of the prostate gland [14].
HGPIN has similar to PC molecular and genetic
changes that were investigated by researchers [5].

The incidence of high grade and low grade PIN is
still under investigation. Despite the importance of
recognizing PIN, there is still insufficient standar-
dization in diagnostics methods and their descrip-
tion. There is large variability in reports of different
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pathologists due to subjectivity of diagnosis of PIN
[13]. This variance depends on few peculiarities,
such as type of specimen, preparation of tissue,
selection of patients for biopsy [19]. Interobserver
variability makes problematic the investigation of
epidemiology and clinical diagnosis of prostate
adenocarcinoma [10]. Tan et al reviewing “benign”
needle core biopsies specimens demonstrated that
75% of HGPIN lesions were initially missed by
reporting pathologists [2]. Moreover, Kronz et
al discovered a 30-patient oversight of HGPIN out
of 3251 prostate biopsies. According to data of
researchers HGPIN formed 34.5% of the missed
lesions identified in the study [6]. Because of lack
of standardization in case of low-grade PIN,
urologists do not routinely report this precancerous
state, only for investigation aimes [11].

Clinical significance of PIN depends on its
malignant potential and on its association with
cancer which is detected on subsequent biopsies.
Analysis of scientific works that were conducted
before mid-1990s and assessed cancer risk on
repeated prostate biopsies after diagnosis of isolated
HGPIN demonstrated a great data variety — from
27% to 100%. After the prevalent introduction of
extended core biopsy techniques, it has been estab-
lished that there is a lower risk of PC detection on
repeated biopsies [1]. Lower incidence of prostate
adenocarcinoma detection on repeated biopsies was
connected with prostate screening programs using
widespread prostate-specific antigen (PSA) and as a
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result in insignificant, small-volume cancer at
diagnosis, and introduction of extended biopsy
techniques with investigation of the peripheral
lateral zone of the prostate gland [17].

The spread of PIN in prostate gland is assessed as
a risk factor of malignization. To the opinion of
Merrimen JL et al. the number of positive cores that
contain HGPIN is the one pathological factor that
predicts a higher risk of PC on repeated biopsy. The
presence of multifocal high-grade PIN on prostate
biopsy (involving 2 or more cores) represents a risk
factor for detection of cancer on repeated biopsies [17].
HGPIN with 3 cores or more is associated with a
sufficiently high risk of cancer and requires re-biopsy
within a year of the initial PIN diagnosis. For cases
with one or two cores of HGPIN on needle biopsy, it is
recommended that men should not have a obligatory
repeated needle biopsy during the first year after the
diagnosis of HGPIN, in case of absence of other
clinical and morphological risk factors of PC [12].

Although HGPIN is linked to PC, its malignant
potential has been heavily debated. In fact, some
studies discuss the fact of association of isolated
HGPIN with a high risk of prostate adenocarcinoma on
repeated biopsies [5, 10, 11]. Contemporary evidence
regarding the etiology, natural history, surveillance,
and management of PIN is limited. There is an
abundance of compelling evidence to suggest that
HGPIN is a precursor of PC. More studies with long
follow-up period are needed to establish the role of
high and low grade PIN in cancerogenesis of prostate.

The aim of the study was to investigate malignant
transformation rates and clinical significance of high
grade and low grade prostate intraepithelial neplasia.

MATERIALS AND METHODS OF RESEARCH

We studied 276 patients aged 48 to 76 years
(mean age 65.6%+1.4 years) with PIN. All patients
were divided into two groups according to PIN
grade. The first group consisted of 152 patients with
high grade PIN. The second research group
consisted of 134 patients with low grade PIN.
Diagnosis was confirmed morphologically after
transrectal multifocal prostate biopsy that was
performed according to PC suspicion. The metho-
dics of prostate biopsy and morphological diagnosis
were established according to European Association
of Urology (EAU) Guidelines and Transrectal
Ultrasound Guided Biopsy of the Prostate [3, 4]
Within a 3 year follow-up there were performed
prostate rebiopsies with 6 months’ interval. The aim
of rebiopsies was to assess morphological changes in
prostate tissue and to detect PC. Initial and repeated
transrectal prostate biopsies were performed under
transrectal ultrasonic guidance with 12 samples.

Statistical analysis of the results was performed
using “Statistica” (version 6.0, Statsoft Inc, USA.
Licence AXXR712D833214FANS) software. The
significance of received results between groups was
evaluated by Mann — Whitney test, p<0.05 was
considered as statistically significant [15].

RESULTS AND DISCUSSION

During a 3-years’ follow-up in 75 (27.2%) of
276 patients with PIN in repeated biopsies, PC
was detected. The aim was to determine
correlation between grade of PIN and rate of
malignant transformation. PC was diagnosed in 64
(42.1%) patients with HGPIN and in 11 (8.2%)
patients with LGPIN (Fig. 1).
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Fig. 1. Rate of malignization in patients with PIN
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To study correlation between malignization rate
and spread of PIN lesions in prostate tissue all
patients were devided into groups by number of PIN
positive cores. 106 patients composed the first group
who had 1-2 PIN samples, the second group (93
patients) — 3-4 samples, the third group (77 patients)

— 5 and more samples. Analysis showed that PC was
detected in 16 (21.3%) of patients with 1-2 PIN
lesions, in 23 (30.7%) of patients with 3-4 PIN
lesions and in 36 (48%) of patients with 5 and more
PIN lesions (Fig. 2).

30,7

PC rate, %

1-2

PIN cores number

Fig. 2. PC rate depending on number of PIN positive cores

Thus analysis of PIN spread in prostate tissue
that was determined as a number of PIN positive
biopsy samples established direct correlation
between PIN spread and subsequent PC. Most
frequently malignant transformation was observed in
patients who had 5 and more PIN samples initially.
In group with 3-4 PIN samples PC, was detected by
22.1% and in group with 1-2 PIN samples — by 31,7
less frequently.

The follow-up period was 3 years. The aim was
to study the terms of high and low grade PIN
malignant transformation and adenocarcinoma diag-
nostics. It was found that among 64 PC cases in
patients with HGPIN that were detected during 3-
year follow-up period in 28 (43.8%) patients
adenocarcinoma was diagnosed during the period
from 12 months to 18 months, in 16 (25%) patients
from 6 to 12 months, in 11 (17.2%) patients from 18
to 24 months, in 4 (6.3%) from 24 to 30 months and
from 30 to 36 months and in 1 (1.6%) PC was
diagnosed in 6 months after HGPIN diagnose.

Among 11 PC cases in patients with LGPIN that
were detected during 3-year follow-up period in 5
(45.5%) patients adenocarcinoma was diagnosed
during the period from 24 to 30 months, in 3 (27.3%) —
from 30 to 36 months, in 2 (18.2%) patients — from 18
to 24 months, in 1 (9.1%) patients — from 12 to 18

21/ Vol XXVI/ 2

months. During the first year after initial biopsy in
patients with LGPIN, PC was not detected.

Thus obtained data evidence that the terms of
PIN transformation into adenocarcinoma variate
from 1 to 3 years. The difference was observed bet-
ween median terms of HGPIN and LGPIN
malignant transformation. In patients with HGPIN
PC was diagnosed mainly during the period from 12
to 24 months (the second year follow-up), namely 39
(60.9%) PC cases. Conversely, in patients with
LGPIN the main amount of adenocarcinoma was
detected later — during the period from 24 to 30
months, namely 5 (45.5%) PC cases.

Clinical significance of precancerous disease is
determined by its malignant transformation ability.
Numerous investigations that were performed to
make clear PIN malignization rate came to opposite
conclusions because of different research methods,
namely histological and statistical differences.
Historically it is difficult to compare morphological
data because a lot of researchers used different
approaches to describe such premalignant states as
high and low grade PIN, ASAP, intraductal
carcinoma. Most studies were analized with insuf-
ficient material for reliable statistical assessment
including data of prostate biopsies, transurethral
prostate resection, autopsies.
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Fig. 3. PC detection in patients with PIN during 3 year follow-up

In our study we tried to follow last recom-
mendations and classifications of premalignant
prostate states and to use appropriate statistical
methods. It was determined that clinical significance
of PIN correlates with its grade. HGPIN is a pre-
cancerous pathology with malignization rate of
42.1% while follow-up of patients with LGPIN
demonstrated insignificant malignization ability of
8.2%. Obtained data correlate with those of De
Marzo et al. [16]. Besides it was established that PC
rate in patients with HGPIN depends on spread of
PIN in prostate, namely on the number of positive
samples. The highest risk of PC diagnose is in case
of 5 and more PIN samples. Our data correlate with
research work of Zhou M. et al. [8].

The terms of malignization differ in patients with
high and low grade PIN. Our study showed that
cancerogenesis is a gradual process that proceeds
through sequenced stages from benign tissue
through LGPIN to HGPIN and finally to prostate
adenocarcinoma.

It is important to distinguish a group of high
malignization risk among patients with PIN based on
immunohistochemical investigation, PSA, MRI data.
These patients need detailed precise examination
and treatment to prevent malignant transformation in
every individual case.

CONCLUSIONS

1. High grade prostate intraepithelial neoplasia is a
prostate cancer precursor with high progression ability.

Malignization rate in patients with high grade prostate
intraepithelial neoplasia amounted 42.1% during a 3-
year follow-up and was by 33.9% higher than in low
grade prostate intraepithelial neoplasia patients.

2. Low grade prostate intraepithelial neoplasia
should be considered an initial cancerogenesis
process with mainly benign tissue features. Malig-
nization rate in patients with low grade prostate
intraepithelial neoplasia amounted 8.2% during a 3-
year follow-up.

3. The spread (extent) of high grade prostate
intraepithelial neoplasia lesions within prostate
gland is a malignization risk factor. It was estab-
lished a direct correlation between with prostate
cancer rate and number of biopsy cores high grade
prostate intraepithelial neoplasia positive samples
prostate gland.

4. Low and high grade prostate intraepithelial
neoplasia are gradual stages of cancerogenesis. The
mean malignization term of high grade prostate
intraepithelial neoplasia is 18 months and of low
grade prostate intraepithelial neoplasia — 30 months.

5. Prostate intraepithelial neoplasia  grade
determines its clinical significance. While low grade
prostate intraepithelial neoplasia has low maligni-
zation potential, high grade prostate intraepithelial
neoplasia possesses morphological and clinical
characteristics of adenocarcinima.
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conflict of interest.

138

Licensed under CC BY 4.0



MEJINYHI IIEPCIIEKTUBH / MEDICNI PERSPEKTIVI

REFERENCES

1. Bosland MC, Ozten N, Eskra JN, Mahmud AM.
A perspective on prostate carcinogenesis and chemo-
prevention.  Curr Pharm  Rep.  2015;1:258-65.
doi: https://doi.org/10.1007/s40495-015-0031-0

2. Testa U, Castelli G, Pelisi E. Cellular and Molecular
Mechanisms Underlying Prostate Cancer Development:
Therapeutic  Implications.  Medicines.  2019;82:8-26.
doi: https://doi.org/10.3390/medicines6030082

3. Xue J, Qin Z, Cai H. Comparison between trans-
rectal and transperineal prostate biopsy for detection of
prostate cancer: a meta-analysis and trial sequential
analysis. Oncotarget. 2017;8:23322-36.
doi: https://doi.org/10.18632/oncotarget. 15056

4. Mottet N, Bellmunt J, Bolla M. EAU-ESTRO-
SIOG Guidelines on Prostate Cancer. Part 1: Screening,
Diagnosis, and Local Treatment with Curative Intent. Eur
Urol. 2017;71:618-29.
doi: https://doi.org/10.1016/j.eururo.2016.08.003

5. Freitas GM, Andriole GL, Castro-Santamaria R.
Extent of baseline prostate atrophy is associated with
lower incidence of low and high-grade prostate cander on
biopsy. Urology. 2017;103:161-6.
doi: https://doi.org/10.1016/j.urology.2016.12.027

6. Jung SH, Shin S, Kim MS. Genetic progression of
high grade prostatic intraepithelial neoplasia to prostate
cancer. Eur. Urol. 2016;69:823-30.
doi: https://doi.org/10.1016/j.eururo.2015.10.031

7. BrayF, FerlayJ, SoerjomataramI, Siegel RL.
Global cancer statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185
countries. CA Cancer J Clin. 2018;68(6):394-424.
doi: https://doi.org/10.3322/caac.21492

8. Zhou M. High-grade prostatic intraepithelial neopla-
sia, PIN-like carcinoma, ductal carcinoma, and intraductal
carcinoma of the prostate. Modern Pathology. 2018;31:71-
79. doi: https://doi.org/10.1038/modpathol.2017.138

9. Wiener S, Haddock P, Cusano J. Incidence of Cli-
nically Significant Prostate Cancer After a Diagnosis of
Atypical Small Acinar Proliferation, High-grade Prostatic
Intraepithelial Neoplasia, or Benign Tissue. Urology.
2017;110:161-5.
doi: https://doi.org/10.1016/j.urology.2017.08.040

10. Najla A, Amer H, Nour A. Interobserver Variabi-
lity in the Diagnosis of High-Grade Prostatic In-

traepithelial Neoplasia in a Tertiary Hospital in
Northern Jordan. Clinical Pathology. 2018;13:1-4.
doi: https://doi.org/10.1177/2632010X19898472

11. Szentirmaj E, Giannico GA. Intraductal carcino-
ma of the prostate. Pathologia. 2020;112:17-24.
doi: https://doi.org/10.32074/1591-951X-5-20

12. Tolkach Y, Kristiansen G. Is high-grade prostatic
intraepithelial neoplasia (HGPIN) a reliable precursor for
prostate carcinoma? Implications for clonal evolution and
early detection strategies. The journal of pathology.
2018;244:389-93. doi: https://doi.org/10.1002/path.5045

13. Tosoian JJ, Alam R, Ball MW, Carter HB, Eps-
tein JI. Managing high-grade prostatic intraepithelial
neoplasia (HGPIN) and atypical glands on prostate
biopsy. Nat  Rev Urol. 2018;15(1):55-66.
doi: https://doi.org/10.1038/nrurol.2017.134

14. Haffner MC, Barbieri CE. Shifting Paradigms for
High-grade Prostatic Intraepithelial Neoplasia. Eur
Urology. 2016;69:831-33.
doi: https://doi.org/10.1016/j.eururo.2015.11.020

15. Pukl M, Keyes S, Keyes M. Multi-scale tissue
architecture analysis of favorable-risk prostate cancer:
Correlation with biochemical recurrence. Investig Clin
Urol. 2020;61(5):482-90.
doi: https://doi.org/10.4111/icu.20200018

16. De Marzo AM, Haffner MC, Lotan TL, et al.
Premalignancy in prostate cancer: rethinking what we
know. Cancer Prev Res (Phila) 2016;9:648-56.
doi: https://doi.org/10.1158/1940-6207.CAPR-15-0431

17. Haffner MC, Weier C, Xu M. Molecular evidence
that invasive adenocarcinoma can mimic prostatic
intraepithelial neoplasia (PIN) and intraductal carcinoma
through retrograde glandular colonization. J Pathol
2015;238:31-41. doi: https://doi.org/10.1002/path.4628

18. Fowke JH, Motley SS. Statin use linked with a
decrease in the conversion from high-grade prostatic
intraepithelial neoplasia (HGPIN) to prostate cancer.
Carcinogenesis. 2018;28;39(6):819-25.
doi: https://doi.org/10.1093/carcin/bgy050

19. Xiao GQ, Golestani R, Pham H. Stratification of
Atypical Intraepithelial Prostatic Lesions Based on Basal
Cell and Architectural Patterns. American Journal of
Clinical Pathology. 2019;153:407-16.
doi: https://doi.org/10.1093/ajcp/aqz183

CIIMCOK JITEPATYPHU

1. A perspective on prostate carcinogenesis and
chemoprevention / M. C. Bosland et al. Curr Pharm Rep.
2015. Vol. 1. P. 258-265.

DOI: https://doi.org/10.1007/s40495-015-0031-0

2. Cellular and Molecular Mechanisms Underlying
Prostate Cancer Development: Therapeutic Implications /
U. Testa et al. Medicines. 2019. Vol.82. P.8-26.
DOI: https://doi.org/10.3390/medicines6030082

3. Comparison between transrectal and transperineal
prostate biopsy for detection of prostate cancer: a meta-

21/ Vol. XXVI/ 2

analysis and trial sequential analysis / J. Xue et al.
Oncotarget. 2017. Vol. 8. P. 23322-23336.
DOI: https://doi.org/10.18632/oncotarget. 15056

4. EAU-ESTRO-SIOG Guidelines on Prostate
Cancer. Part 1: Screening, Diagnosis, and Local
Treatment with Curative Intent / N. Mottet et al. Eur
Urol.2017. Vol. 71. P. 618-629.
DOI: https://doi.org/10.1016/j.eururo.2016.08.003

5. Extent of baseline prostate atrophy is associated
with lower incidence of low and high-grade prostate

139



CLINICAL MEDICINE

cander on biopsy / G. M. Freitas et al. Urology. 2017.
Vol. 103. P. 161-166.
DOI: https://doi.org/10.1016/j.urology.2016.12.027

6. Genetic progression of high grade prostatic
intraepithelial neoplasia to prostate cancer / S. H. Jung et
al.  FEur. Urol. 2016. Vol.69. P.823-830.
DOI: https://doi.org/10.1016/j.eururo.2015.10.031

7. Global cancer statistics 2018: GLOBOCAN
estimates of incidence and mortality worldwide for 36
cancers in 185 countries / F. Bray et al. C4 Cancer J
Clin. 2018. Vol. 68, No. 6. P. 394-424.
DOI: https://doi.org/10.3322/caac.21492

8. High-grade prostatic intraepithelial neoplasia,
PIN-like carcinoma, ductal carcinoma, and intraductal
carcinoma of the prostate / M. Zhou et al.
Modern  Pathology.  2018.  Vol.31. P.71-79.
DOI: https://doi.org/10.1038/modpathol.2017.138

9. Incidence of Clinically Significant Prostate
Cancer After a Diagnosis of Atypical Small Acinar
Proliferation, High-grade  Prostatic  Intraepithelial
Neoplasia, or Benign Tissue / S. Wiener et al. Urology.
2017. Vol. 110. P. 161-165.
DOI: https://doi.org/10.1016/j.urology.2017.08.040

10. Interobserver Variability in the Diagnosis of
High-Grade Prostatic Intraepithelial Neoplasia in a
Tertiary Hospital in Northern Jordan / A.Najla et al.
Clinical Pathology. 2018. Vol. 13. P. 1-4.
DOI: https://doi.org/10.1177/2632010X19898472

11. Intraductal carcinoma of the prostate /
E. Szentirmaj et al. Pathologia. 2020. Vol. 112. P. 17-24.
DOI: https://doi.org/10.32074/1591-951X-5-20

12. Is high-grade prostatic intraepithelial neoplasia
(HGPIN) a reliable precursor for prostate carcinoma?
Implications for clonal evolution and early detection
strategies / Y. Tolkach et al. The journal of pathology.
2018. Vol. 244. P. 389-393.
DOI: https://doi.org/10.1002/path.5045

140

13. Managing high-grade prostatic intraepithelial
neoplasia (HGPIN) and atypical glands on prostate biopsy
/ J. J. Tosoian et al. Nat Rev Urol. 2018. Vol. 15, No. 1.
P. 55-66. DOI: https://doi.org/10.1038/nrurol.2017.134

14. Molecular evidence that invasive ade-
nocarcinoma can mimic prostatic intraepithelial
neoplasia (PIN) and intraductal carcinoma through
retrograde glandular colonization / M. C. Haffner et al.
J Pathol. 2015. Vol. 238. P. 31-41.

DOI: https://doi.org/10.1002/path.4628

15. Multi-scale tissue architecture analysis of
favorable-risk prostate cancer: Correlation with bioche-
mical recurrence / M. Pukl et al. Investig Clin Urol. 2020.
Vol. 61, No. 5. P. 482-490.

DOI: https://doi.org/10.4111/icu.20200018

16. Premalignancy in prostate cancer: rethinking what
we know / A.M.De Marzo et al. Cancer Prev Res
(Phila). 2016.Vol. 9. P. 648-656.

DOI: https://doi.org/10.1158/1940-6207.CAPR-15-0431

17. Shifting Paradigms for High-grade Prostatic
Intraepithelial Neoplasia. / M. C. Haffner etal. Eur
Urology. 2016. Vol. 69. P. 831-833.

DOI: https://doi.org/10.1016/j.eururo.2015.11.020

18. Statin use linked with a decrease in the
conversion from high-grade prostatic intraepithelial
neoplasia (HGPIN) to prostate cancer / J. H. Fowke et al.
Carcinogenesis. 2018. Vol.39, No.6. P.819-825.
DOI: https://doi.org/10.1093/carcin/bgy050

19. Stratification of Atypical Intraepithelial Prostatic
Lesions Based on Basal Cell and Architectural Patterns. /
G. Q. Xiao et al. American Journal of Clinical Pathology.
2019. Vol. 153. P. 407-416.

DOI: https://doi.org/10.1093/ajcp/aqz183

The article was received
2020.09.28

Licensed under CC BY 4.0





