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Abstract

Background: In this study, the objective was to evalu-
ate the diagnostic performance of some miRNAs, which
were shown to have a diagnostic value for prostate cancer
(PCa), and the effect of chronic prostatitis in distinguish-
ing benign prostatic hyperplasia (BPH) and PCa.
Materials and methods: Serum levels of 11 miRNAs were
investigated in BPH, chronic prostatitis and PCa patients.
Measurements were performed using gqRT-PCR.

Results: In the analysis, serum levels of miR-375, -125b-
5p, -30c-5p, -26b-5p, and let-7c-5p were downregulated
in cancer compared with non-cancer group and AUCs of
these miRNAs in distinguishing PCa group from non-can-
cer group were calculated as 0.781, 0.782, 0.762, 0.874, and
0.845, respectively. AUC of the combination of miR-375 and
miR-26b-5p in distinguishing PCa group from non-cancer
group was 0.891, AUC of these two miRNAs in distinguish-
ing PCa group from BPH group was 0.944.

Conclusion: In our study, 11 miRNAs were studied and 5 of
these miRNAs were considered as biomarker candidates
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as these miRNAs, individually or combined, could be used
to distinguish PCa from benign conditions. Furthermore, a
higher specificity and sensitivity were obtained in distin-
guishing BPH and PCa when data for diagnostic potential
of miRNAs were analyzed without including chronic pro-
static group.

Keywords: MicroRNA; Prostate cancer; Prostatitis; Benign
prostatic hyperplasia.

Oz

Amac: Bu calisma ile prostat kanserinde tanisal degeri
olduguna yonelik bilimsel literatiirde calismalar bulunan
bazi miRNA’larin prostat kanseri tanisindaki performansi-
nin ve kronik prostatitin, BPH ve prostat kanseri (PK) ayri-
mina etkisinin degerlendirmesi amaclanmaistir.

Gere¢ ve Yontem: Calisma kapsaminda toplam 11 miR-
NA'min BPH’l1, kronik prostatitli ve prostat kanserli hasta
serumlarindaki seviyeleri degerlendirilmistir. Olciimler,
gRT-PCR kullanilarak gerceklestirilmistir.

Bulgular: Yapilan analizde, kanser olmayan gruba kiyasla
kanser grubunda miR-375, -125b-5p, -30c-5p, -26b-5p ve let-
7¢-5p serum seviyelerinin downregiile oldugu goriilmiis ve
bu miRNA’larin kanser olmayan gruptan PK’nin ayrimin-
daki AUC’leri sirasiyla; 0.781, 0.782, 0.762, 0.874 ve 0.845
olarak hesaplanmistir. miR-375 ve miR-26b-5p kombinas-
yonunu icin kanser olmayan hasta grubundan kanser gru-
bunun ayirnminda AUC 0.891, BPH’tan kanser grubunun
ayriminda AUC 0.944 olarak hesaplanmistir.

Tartisma ve Sonug¢: Calismamizda diizeyleri oOlciilen
11 miRNA'nin 5nin, PK’nin benign durumlardan ayri-
minda tek tek ya da kombine olarak giiclii birer biyobe-
lirtec aday1 olabilecekleri degerlendirilmistir. Ayrica,
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calismamizda analiz edilen miRNA’larin tanisal yeterli-
ligine iliskin bulgular degerlendirildiginde, kronik pros-
tatit grubunun analize dahil edilmemesi ile BPH ve PK
ayrnminda daha yiiksek spesifisite ve sensitivite degerleri
elde edilmistir.

Anahtar kelimeler: mikroRNA; Prostat Kanseri; Prostatit;
Benign Prostat Hiperplazisi

Introduction

Prostate cancer (PCa) is the second most common cancer
in males and is at fifth place in cancer-associated mortal-
ity [1]. Benign prostatic hyperplasia (BPH) and prostatitis
are other diseases frequently observed in men. PSA test
has important limitations although it is used commonly in
PCa screenings and its levels may increase in many differ-
ent conditions. BPH and prostatitis are leading causes for
high PSA values [2, 3].

MicroRNAs (miRNAs), which are 20-22 nucleotides
long and have a role in posttranscriptional regulation
of genes, are non-coding RNA molecules. miRNAs are
transported to the cytoplasm after their synthesis in the
nucleus, they bind to mRNAs and then, they regulate
protein synthesis and gene expression through the repres-
sion of translation or mRNA degradation depending on
their match with mRNA [4].

In studies conducted in recent years, findings that
they are noninvasive biomarker candidates for the diag-
nosis of miRNAs in PCa have been obtained [5]. At the
same time, It has been shown that miRNAs are associated
with the inflammatory processes on a variety of cells and
tissues and it has been reported that they may play a role
in the development of cancer from underlying inflamma-
tion via molecular pathways such as NF-xB [6]. Further-
more, in epidemiological studies, it has been revealed that
the risk of PCa in men diagnosed with chronic prostatitis
increase within a period of their lives [7]. However, the
molecular mechanism of this increased risk has not been
fully elucidated, and it is not known whether miRNAs con-
tribute to this increased risk.

In this study, it has been aimed to evaluate the per-
formance of 11 miRNAs (miR-375, -93-5p, -125b-5p, -30c-5p,
-26b-5p, -181a2-3p, -221-3p, -222-3p -141-3p, -3313p and let-
7¢3p) with findings in terms of its diagnostic value in the
diagnosis of PCa in the literature in the differential diag-
nosis of BPH, chronic prostatitis and PCa. In addition, it
has also been tried to reveal whether miRNAs can be a
prognostic marker in the development of cancer from the
basis of chronic prostatitis by determining whether the
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miRNA profile is different compared to BPH and PCa in
patient serums with chronic prostatitis or not. It has also
been aimed at assessing the effect of chronic prostatitis on
the performance of miRNAs on the differential diagnosis
of BPH and PCa.

Materials and methods

Study groups

Study samples were obtained from patients of urology
clinic of Ankara Digskap1 Yildirim Beyazit Education and
Research Hospital in a thesis study of specialty in medi-
cine in medical biochemistry. Serum were collected from
patients who had prostate needle biopsy with transrectal
ultrasonography (TRUS) due to high levels of PSA, lower
urinary tract symptoms (LUTS) or a suspicious digital
rectal examination and serum were stored at —~80°C until
the day of experiment. Patients were divided into three
groups with respect to biopsy results. According to the
biopsy result, those diagnosed with BPH were included in
the BPH group, those diagnosed with chronic prostatitis
were included in the chronic prostatitis group, and those
diagnosed with cancer in the PCa group were included.
Patients formerly diagnosed with another cancer type
were excluded even if they were cured. An evaluation for
metastasis was not performed for patients.

1. BPH group (n=25)

2. Asymptomatic prostatitis group (n=10)

3. PCagroup (n=33)

It’s classified as asymptomatic prostatitis by National
Institute of Health (NIH), because patients with chronic
prostatitis are admitted to the hospital for reasons other
than prostate problems and they are directed to urology
clinic due to high levels of measured PSA. Gleason score
was calculated for each patient with PCa diagnosis. All
participants’ rights had been protected and a written
informed consents had been obtained before the proce-
dures according to the Helsinki Declaration during sample
collection. Ethical approval was obtained from Eskisehir
Osmangazi University Medical School Ethics Committee
(ref no: 80558721/G-57).

Blood sampling

Suggestions of Clinical and Laboratory Standards Insti-
tute (CLSI) were taken into consideration in the process of
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blood sample collection and storage [8]. Detailed sample
collection information is given in Supplementary 1.

Laboratory studies

In all patients, total PSA measurements were performed
using immuno-chemiluminescence method in hormone
auto-analyzer (Advia Centaur® XP, Siemens, Ireland).
RNeasy MinElute spin column kit (Qiagen) was used for
RNA isolation. miScript II RT Kit (Qiagen) was used for
cDNA synthesis. miScript SYBR® Green PCR Kit (Qiagen)
was used for PCR amplification and measurements of
miRNAs in Agilent Aria MX device. All steps were per-
formed by following commercial kit procedures. Detailed
laboratory steps are given in Supplementary 1.

Statistical analysis

Statistical analysis was performed using PASW Statistics
18. Fold change calculations were performed online using
Qiagen website. Ct value (threshold cycle) is a threshold
value measured by quantitative real-time PCR by flores-
cence. —Act values were calculated by normalizing Ct
values of miRNAs with respect to the Ct value of ce-miR-
39. For this, —(Ct,,,_.. mixxa ~ Clirerence mirna) fOrmula was used.
2-%¢t formula was used in fold change calculations. Fold
changes >2 are considered significant. The association
between Gleason score and miRNA serum levels was eval-
uated using a non-parametric test, Spearman correlation
analysis since Gleason score is an ordinal variable. The
significance of difference of miRNA levels between cancer
group and non-cancer group was analyzed using unpaired
t-test. The significance of difference among BPH, chronic
prostatitis and cancer groups was analyzed by one-way
ANOVA test. Tukey HSD test was used as a post-hoc test.
Specificity, sensitivity, positive predictive value (PPV) and
negative predictive value (NPV) were calculated by ROC
analysis for diagnostic efficiency. The point of ROC curve,
which is closest to left upper corner, was taken as a basis
for the determination of cut-off values. p-Value <0.05 was
considered significant in all calculations.

Results

Age and PSA data of patient groups

Mean age (years) was 64.3 (50.0-79.0) in non-cancer group
and 69.4 (51.0-82.0) in cancer group. The difference in age
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between the two groups was found statistically significant
(p=0.010). Only the average age of BPH group was found
as 63.6 (50.0-79.0) and the average age of the chronic pros-
tatitis group was also found as 66.0 (57.0-75.0). Age was
different between BPH and cancer group (p=0.020). No
significant difference was found between the other groups
(p>0.05). Since PSA values are not normally distributed,
median values were taken into consideration. Median
of PSA (ng/mL) values in non-cancer group was 6.0
(2.2-137.9), it was 15.0 (2.8-1654.0) in cancer group. PSA
values were different between the two groups (p <0.001).
The PSA median was calculated as 5.3 (2.2-137.9) in the
BPH group and calculated as 8.9 (4.7-22.6) in the chronic
prostatitis group. There was no difference between BPH
and chronic prostatitis groups in terms of PSA values
(p=0.096). PSA values of PCa group were different from
both BPH and chronic prostatitis groups (p<0.001 and
p=0.024, respectively).

Investigation of differences of miRNA serum
levels between cancer and non-cancer groups

All 11 miRNAs were downregulated in cancer group com-
pared with non-cancer group. 13.01, 12.43, 4.48, 3.60 and
2.64-fold statistically significant downregulation was
observed in levels of let-7c-5p, miR-26b-5p, 375, -125b-5p
and -30c 5p, respectively.

Although serum levels of miR-93-5p were different
between cancer and non-cancer patient groups, it was
neglected since the difference was less than two-fold.
Remaining five miRNAs (miR-181a2-3p, -2213p, -2223p,
-141-3p and -3313p) were not found to be different between
groups (p >0.05).

— ACt values of miRNAs significantly differed between
non-cancer and cancer groups were demonstrated in a
box plot chart in Figure 1.

Evaluation of differences of miRNA measure-
ments between subgroups

It was analyzed whether there is a difference of miRNA
measurements between subgroups by one-way ANOVA.
After certain miRNAs were found to be at different levels
in different groups by variance analysis, Tukey HSD test
and online fold change calculations were performed to
determine groups that demonstrate difference for selected
miRNAs.

miR-141 were amplified in less than two thirds of
patients. In variance analysis, p-values for miR-375,
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Figure 1: miRNA serum levels in non-cancer and cancer groups.
-93-5p, -125b-5p, -26b-5p, -30c-5p, let-7c-5p were less than  3.79, 2.64, 18.53 and 20.67-fold, respectively. In cancer

0.05, therefore, it was accepted that there was a signifi-
cant difference between groups for these miRNAs. There
was not a significant difference between groups for miR-
141, -181a2, 221, -222 and -331-3p (p > 0.05).

In cancer group compared with BPH group, the
expression levels miR-375, -125b-5p, -30c-5p, -26b-5p and
let-7c-5p in serum were found to be downregulated 5.60,

group compared with chronic prostatitis group, serum
levels of miR-375, -93-5p, -30c-5p, -26b-5p and let-7c-5p were
found to be downregulated 2.58, 2.78, 2.64, 4.59 and 4.09-
fold, respectively. In chronic prostatitis group compared
with BPH group, expression levels of miR-26b-5p and
let-7c-5p were found to be downregulated 4.04 and 5.06,
respectively.
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Figure 2: Demonstration of miRNA levels in subgroups using a box plot chart.
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Table 1: Diagnostic efficiency of miRNAs in discriminating groups from each other.

MicroRNA Group AUC p-Value SP (%) SN (%) PPD (%) NPD (%)
miR-375 Non-cancer — Cancer 0.781 <0.001 74 76 74 76
BPH - Ch. Prostatitis 0.694 0.077 64 80 44 84
BPH — Cancer 0.829 <0.001 80 76 83 71
Ch. Prostatitis — Cancer 0.661 0.128 60 76 86 43
miR-93-5p Non-cancer — Cancer 0.662 0.022 74 61 69 67
BPH — Ch. Prostatitis 0.348 0.165 52 40 25 68
BPH - Cancer 0.629 0.094 72 61 74 58
Ch. Prostatitis — Cancer 0.744 0.021 80 61 91 38
miR-125b-5p Non-cancer — Cancer 0.782 <0.001 80 67 76 72
BPH - Ch. Prostatitis 0.580 0.465 56 60 35 78
BPH - Cancer 0.812 <0.001 88 67 88 67
Ch. Prostatitis — Cancer 0.709 0.047 60 67 85 35
miR-30c-5p Non-cancer - Cancer 0.762 <0.001 71 73 71 74
BPH - Ch. Prostatitis 0.504 0.971 68 50 39 77
BPH - Cancer 0.790 <0.001 80 73 83 69
Ch. Prostatitis — Cancer 0.691 0.070 60 88 91 60
miR-26b-5p Non-cancer — Cancer 0.874 <0.001 83 82 82 83
BPH - Ch. Prostatitis 0.768 0.014 72 70 50 86
BPH - Cancer 0.926 <0.001 92 82 93 79
Ch. Prostatitis — Cancer 0.745 0.020 60 82 87 50
let-7¢c-5p Non-cancer — Cancer 0.845 <0.001 71 76 71 76
BPH - Ch. Prostatitis 0.754 0.020 72 70 50 86
BPH - Cancer 0.888 <0.001 72 91 81 86
Ch. Prostatitis — Cancer 0.736 0.025 70 61 87 35

AUC, Area under the curve; SP, specificity; SN, sensitivity; PPD, positive predictive value; NPD, negative predictive value. Bold values denote

statistical significance at the p<0.05 level.

Box plot charts for miRNAs that were found to
have statistically different serum levels between BPH,
chronic prostatitis and cancer patients were presented
in Figure 2.

Differences of miRNA measurements
between cancer subgroups and their associa-
tion with Gleason score

PCa patients were divided into three groups as Gleason <6,
Gleason=7 and Gleason>8 with respect to Gleason
scores. In variance analysis, serum miRNA levels were not
different between groups (p>0.05). Also, there was not a
significant correlation between Gleason scores and serum
levels of studied miRNAs (p>0.05).

Calculation of diagnostic efficiency of miRNAs
in differential diagnosis of prostate cancer

In discriminating cancer group from non-cancer
(BPH + chronic prostatitis) group, the highest area under
the curves (AUCs) were calculated for miR-26b-5p with

0.874 and let-7c-5p with 0.845. The sensitivity and speci-
ficity of these miRNAs were 82% and 83% for miR-26b-5p,
and 76% and 71% for let-7c-5p, respectively. AUCs obtained
for miRNAs with a statistically significant diagnostic
performance and sensitivity, specificity, PPV and NPV
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— | | |
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> 0.6 -
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0.0 T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
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Figure 3: ROC curves of miRNAs in discriminating prostate cancer
from non-cancer group.



422 —— Yakup Diilgeroglu and Onur Eroglu: Diagnostic performance of microRNAs in prostate diseases DE GRUYTER

percentages were given in Table 1. ROC curves of miRNAs 70% and 72%, for let-7c-5p were 70% and 72%, respec-
were presented in Figure 3. tively (Figure 4A).

In discriminating subgroups from each other having In discriminating BPH group from cancer group,
chronic prostatitis as a separate group, diagnostic perfor- the highest AUCs were 0.926 for miR-26b-5p and 0.888
mances of mentioned miRNAs were analyzed with ROC for let-7c-5p. Sensitivity and specificity values for miR-

analysis. Results were given in Table 1. 26b-5p were 82% and 92%, for let-7c-5p were 91% and
In discriminating BPH group from chronic pros- 72%, respectively (Figure 4B).
tatitis group, AUCs calculated for miR-26b-5p and let- In discriminating chronic prostatitis group from

7¢-5 were statistically significant. AUCs for miR-26b-5p cancer group, AUCs for miR-93-5p, miR-26b-5p and let-
and let-7c-5p were 0.768 and 0.754, respectively. In dis- 7c-5p were statistically significant. In distinguishing these
criminating BPH group from chronic prostatitis group, two groups, AUCs were 0.745, 0.744 and 0.736 for miR-
sensitivity and specificity values for miR-26b-5p were 26b-5p, miR-93-5p and let-7c-5p, respectively. Sensitivity
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Figure 4: ROC curves of miRNAs in discriminating subgroups from each other.
(A) Chronic prostatitis group vs. BPH group. (B) Prostate cancer group vs. BPH group. (C) Prostate cancer group vs. chronic prostatitis group.

Table 2: Diagnostic efficiency of the combination of miRNAs in discriminating groups.

MicroRNA Group AUC p-Value SP (%) SN (%) PPD (%) NPD (%)
miR-375+miR-26b Non-cancer — Cancer 0.891 <0.001 83 91 83 91
BPH - Cancer 0.944 <0.001 92 91 94 89

AUC, Area under the curve; SP, specificity; SN, sensitivity; PPD, positive predictive value; NPD, negative predictive value. Bold values denote
statistical significance at the p<0.05 level.
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Figure 5: Demonstration of individual and combined diagnostic efficiency of miR-375 and miR-26b-5p by ROC curves in discriminating
cancer group and non-cancer group.
(A) Cancer group vs. non-cancer group. (B) Cancer group vs. BPH group.
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and specificity values for miR-26b-5p were 82% and 60%,
for miR-93-5p were 61% and 80%, and for let-7c-5p were
61% and 70%, respectively (Figure 4C).

Logistic regression and ROC analysis were per-
formed to investigate combined diagnostic perfor-
mance of miRNAs. Results were shown in Table 2 and
Figure 5. Among different combinations, the highest AUC
belonged to the combination of miR-375 and miR-26b-5p.
Adding other miRNAs to this combination or combining
all miRNAs together did not result a higher AUC. Accord-
ingly, AUC of the combination of miR-375 and -26b-5p in
discriminating cancer group form non-cancer group was
0.891, its sensitivity was 91%, its specificity was 83%,
PPV and NPV were 83% and 91%, respectively. AUC of
this combination increased to 0.944 in discriminating
cancer group from BPH. In this case, the sensitivity was
91%, specificity was 92%, PPV and NPV were 94% and
89%, respectively.

Discussion and conclusion

In our study, the downregulation of miR-125b-5p, -30c-5p,
26b-5p and let-7c-5p serum levels in PCa group compared
with non-cancer group is in accordance with the litera-
ture. In a study of Mihelich et al., miR-30c and -223 serum
levels were found to be significantly downregulated in
high risk PCa group compared with BPH and low risk
patients [9]. In the study of Moltzahn et al., serum levels
of miR-30c and -26b were found to be downregulated in
cancer group patients compared with healthy controls
[10]. Serum levels of miR-125b were found to be upregu-
lated in recurrent PCa group compared with non-recurrent
PCa patients. Interestingly, it was reported that decreased
levels of miR-125b in tumor tissues of the same patients
could be used to predict recurrent PCa [11]. In the study
conducted by Akbayir et al., it has been reported that a
tPSA level of miR-125b-5p is downregulated in the PCa
group with greater than 10 ng/mL compared to the benign
patient group [12].

In our study, miR-1413p were amplified over the
threshold in only 38 of 68 samples (21 BPH, five chronic
prostatitis and 12 PCa samples), it could not be detected
in 30 samples. When a statistical analysis was performed
considering samples, in which the amplification was
successful, serum levels of miR-141-3p were not different
between samples.

In several studies that investigate circulatory levels of
miR-141, it was shown to be upregulated in metastatic PCa
patients compared with healthy controls [13-15]. However,
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there are studies which report that circulatory levels of
miR-141 are similar in PCa patients and healthy controls
and miR-141 could not be amplified in some patients as in
our study [16, 17]. When these studies were examined care-
fully, miR-141 was generally found to be upregulated in
metastatic castration-resistant prostate cancer (mCRPC)
patients. Although metastasis was not evaluated in our
PCa patients, these patients were not treated, medically
castrated and therefore did not have resistance to the cas-
tration at the time of our sample collection. Therefore, we
probably did not find difference for miR-141 serum levels
between our non-cancer and PCa patients, because, in
the literature, miR-141 was found to be upregulated during
androgen deprivation therapy or in metastasis stage of the
disease. Hence, a finding supporting this idea came from
Xiao et al. In this study, miR-141 was found to enhance
the transcription of androgen receptor (AR) by targeting
a co-repressor of AR, small heterodimer partner (shp), in
androgen sensitive PCa cell lines [18].

There are different findings in the literature regard-
ing circulating levels of miR-375 in PCa. In more than one
study it has been reported that circulating levels of miR-375
are upregulated in metastatic PCa compared to localized
PCa [19-21]. However, Kachakova et al. have findings in
accordance with our study. In this study, miR-375, let-7c
and miR-30c levels have been found to be downregulated
in PCa compared with BPH, the highest downregulation
has been observed for miR-375 [17]. Besides Sapre et al.
have reported that a miRNA panel including miR-375 show
no difference for plasma levels between the PCa patients
of high risk and low risk [22].

Until now, the only study published recently and
assessed of chronic prostatitis miRNA levels has been a
study in which the levels of miR-1413p, -21-5p, -30a-5p,
-30d-5p and -103a-3p in the prostatic secretory fluid in
patients with prostatitis/chronic pelvic pain syndrome
(CP/CPPS) was identified as upregulated compared to
healthy controls [23]. For this reason, as we know our
study is the first study to evaluate circulating miRNA
levels in patients with chronic prostatitis. In our study, the
demonstration of its downregulation in the levels of miR-
26b-5p and let-7c-5p in the chronic prostatitis group simi-
larly PCa compared to BPH makes think that these miRNAs
may be a prognostic marker candidate in the development
of cancer from the basis of chronic prostatitis. However,
we are in the opinion that prospective cohort studies in
which patients with chronic prostatitis are monitored for
the development of cancer is need in order to be able to
better comment on this issue.

In our study, diagnostic performances of miR-
375, 93-5p, -125b-5p, -30c-5p, -26b-5p, and let-7c-5p in
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discriminating PCa from non-cancer group were found to
be statistically significant in the analysis (Table 1). When
looked through the studies in the literature, in the study
of Cheng et al. AUCs in discriminating healthy control and
PCa groups were 0.842 for miR-141 and 0.66 for miR-375
[15]. In a study of Kachakova et al., in discriminating PCa
from BPH, AUC was 0.809, specificity was 73% and sensi-
tivity was 81% for miR375; AUC was 0.757, specificity was
61% and sensitivity was 75% for let-7c; AUC was 0.630,
specificity was 42% and sensitivity was 63% for miR-30c,
AUC was 0.510, specificity was 71% and sensitivity was
50% for miR-141 [17].

In discriminating PCa from non-cancer group, the
combination of miR-375 and -26b-5p had a higher AUC
compared with any of individual miRNAs (Table 2). In
the literature, there are some studies on diagnostic per-
formances of the combination of several miRNAs. In the
study of Chen et al. AUC of the combination of miR-622,
-1285, -30c, let-7c and let-7e was 0.860 in distinguishing
PCa from healthy controls, 0.924 in distinguishing from
BPH [24]. In a study of Mihelich et al. 14 miRNAs includ-
ing miR-26b, 223, -30c and -93, was found to be downreg-
ulated in high risk PCa compared with low risk PCa and
BPH. The combination of these 14 miRNAs had PPV of 59%
and NPV of 100% in distinguishing high risk PCa from low
risk PCa [9].

When chronic prostatitis group was not included in
the analysis, AUCs of miRNAs except miR-93-5p generally
increased in discriminating PCa from BPH. In discriminat-
ing PCa from BPH, the highest AUCs were calculated for
miR-26b-5p and let7c-5p, respectively. Also, the highest
AUC in discriminating PCa from BPH belonged to the com-
bination of miR-375 and miR-26b-5p.

In conclusion, it was evaluated that miRNAs, whose
circulatory levels were identified in our study, were good
biomarker candidates individually or in combination in
discriminating PCa from benign conditions. Also, when
findings for diagnostic efficiency of analyzed miRNAs in
our study were evaluated, higher specificity and sensitiv-
ity values were obtained in discriminating PCa and BPH
without including chronic prostatitis group in the analy-
sis. Thus, it was demonstrated in this study that chronic
prostatitis might be an important interference factor in
the evaluation of diagnostic performances of miRNAs
in discriminating PCa and benign diseases of prostate.
Having a gradual change in measured levels of studied
miRNAs in chronic prostatitis and PCa compared with
BPH, suggests that the relationship of inflammation and
cancer transition is reflected also in circulatory miRNA
profile. However, we think that further studies need to be
carried out in this regard.
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