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Abstract

Differential proteomics is a scientific discipline which identify proteins associated with a pathology, through the 
modified levels of the expression among control and pathological.

Actually, the detection of markers in tissues and bio-fluids is clearly one of the areas with huge potential in the 
medical research nowadays. Basically, modification after transitional points like phosphorilation, glicosilation or ox-
idation are processes with high level of preoccupation in this areas since it argues that it might be relevant for the 
pathology in many diseases and therapeutic points. 

The main purpose of this study was to investigate and propose a biomarker panel as a prediction instrument, by 
studying the correlations between biomarkers (related to cu-toff) and postoperative pathology results. 

A number of 218 patients were prospective enrolled from June 2011 to January 2014. All patients had an indica-
tion for radical retropubic prostatectomy. All surgical procedures were performed in the Center for Uronephrology 
and Renal Transplantation, Fundeni Clinical Institute, Bucharest by a team of urologic surgeons, using a standard 
surgical technique.

The plasma level of TGF Beta 1 over the threshold values   correlates with increased Gleason score, a T advanced 
stage, perineural invasion. Interleukin-6 values   above the threshold value were significantly associated with advanced 
tumor increased Gleason score, perineural invasion, seminal vesicle invasion and lymph node. VeGF plasma levels 
above the threshold value was associated with a higher Gleason score and prostate tumors in advanced stages, with 
high risk of perineural invasion, and increased risk of seminal vesicle invasion. 

For Telomerase and Hepsin, confidence intervals for Odds Ratio were between 0.490 and 1.964 respectively be-
tween 0.570 and 3.549, the two prognostic parameters being powerless, while ODD index = 3.14 as p value of 0.003 
confirmed the predictive value of Hepsin and justifies placement this parameter in a prediction model.
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Introduction
Differential proteomics is a scientific discipline which 

identify proteins asscociated with a pathology, through 
the modified levels of the expression among control and 
pathological.

Actually, the detection of markers in tissues and 
bi-ofluids is clearly one of the areas with huge poten-
tial in the medical research nowadays . Basically, mod-
ification after transitional points like phosphorilation, 
glicosilation or oxidation are proceses with high level of 
preoccupation in this areas since it argues that it might 
be relevant for the pathology in many diseases and ther-
apeutic points. 

Clinical proteomics has great perspective in medical 
development, including new types of proteomic   tech-
nologies combined with advanced  bioinformatics, used 
today for detecting signatures of molecular diseases 
based on signals cascade. 

The term of biomarker was introduced in 1989, defi-
nition used now by a grup of researchers of The National 
Institute of Health. According to this definition the bio-
marker/ the biological marker represents “an objective  
measured characteristic, which has the significance of 
detecting the normal biological process, pathological 
process, that or the one that develops the answer to the 
therapeutic  intervention“.

One method of classifying the biomarker may fall in 
to three categories: 

Predisposition/ risk
Prognostic
Diagnostic

Predisposition Biomarkers or risk can inform about 
sensibility of a subject  to devolop a disease, although 
the biological sistem function is normal at that time . 

 Prognosis Biomarkers implies the effective changes 
in the dinamics of a biological system, to maintain ho-
meostasis and announce the possibility that the sub-
ject will develop a disorder.  

A well known example is LDL cholesterol, which is 
used to determine the susceptibility of the patient in 
developing coronary heart disease. 

 Diagnosis Biomarkers relate the incidece and pro-
gression of an already diagnosticated illness, here the 
homeostasis is lost. Diagnosis Biomarkers may be clas-
sified in: biomarkers of  early or late/tardy ( this may 
indicate the early or late developmant of the disease) 
and surogate biomarkers (  which can replace a clinical 
evaluation criterion ) . A clinical evaluation criterion is a 
measure related to the patient’s symptoms, functional-
ity and survival, in the presence or lack of the therapy.

After the order in which they are used, biomarkers 
may be classified as follows:

 – preceeding biomarkers/Risk: Identifies risk of disease
 – creening biomarkers / early detection: screening for 

subclinical disease
 – diagnostic biomarkers:  used to diagnose the clinical 

overt disease
 – biomarkers for disease staging: characterizes disease 

severity
 – biomarkers for prognosis: can predict a particular 

course of the disease, including recurrences and 
monitoring the effectiveness of the therapy [4].

From a biochemical point of view, a biomarker can 
be a protein, nucleic acid, whose presence or whose 
quantitative characteristics are usually measured im-
munometric.  An ideal biomarker for diagnosis must al-
low impartial establishment of the diagnosis, especially 
in patients without specific symptoms. 

Biomarkers therefore should meet several criteria:
(1) increased specificity for a particular disease (fewer 

tests false positive); a biomarker should be highly 
specific for the disease and preferably be able to 
identify sub-types and causes of disease;

(2) high sensitivity (few false negative tests); one bio-
marker  should be sensitive for early detection 

(3) easy of use; Tests  should be performed near the 
patient,  using a non-invasive method, or through a 
laboratory test (relatively) simple using a standard-
ized platform that is fast and reliable;

(4) standardization;
(5) the clarity and readability of results to clinicians.

All these factors will affect the performance of bio-
markers in clinical conditions. Unfortunately, many of 
these requirements are not met by all biomarkers cur-
rently approved and used in medical practice [4,6].

Theoretically, any affection can be detected and 
characterized by a unique set of biomarkers. It be-
came evident that, according the complexity of a bio-
logical system, in a majority of cases there is no single 
biomarker, but a complex panels of biomarkers [5]. A 
complete picture of a set of biomarkers is represented 
by a set of over- and under-expressed proteins and / 
or post-translationally modified proteins which differ 
in the pathological condition, compared to the state of 
health [6,7].

 Depending on the characteristics of the set of bio-
markers, they could be used as indicators for various 
events such as early detection of disease, response to 
therapy or prognosis.
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Discovery of protein biomarker sets for diagnostic 
and therapeutic purposes is currently a major area of   
interest in medicine [6,7].

 Proteins and peptides tissue “liberated”, for exam-
ple from  tumors, easily accessible in  clinical practice  in 
biofluid (ex .: blood) led to the possibility of early diag-
nosis of disease or monitor response to treatment, sim-
ply by testing these biofluid [8]. From the great variety 
of body fluids available, the blood is the most common, 
easily accessible, blood drawing involves a minimal-
ly invasive technique with low risk and processing of 
blood to serum / plasma being done routinely in labo-
ratories’ clinical trials.

The major goal of proteomics is both screening bio-
markers for early detection, diagnosis and prognosis of 
tumor and treatment response assessment. essential 
steps in the study of biomarkers are: identification, ver-
ification, qualification (validation) biomarkers, preclini-
cal and clinical implementation [8].

 A brief summary of the advantages and disadvan-
tages of biomarkers in clinical practice is presented be-
low [6,7].

Advantages Disadvantages

Objective assessment Synchronisation is essential

Measurement Accuracy expensive
Reliability, the validity can be 
determined Storage (longevity samples)

Objectivity higher than polls Laboratory errors
Mechanisms of disease are 
often studied

The normal range is difficult 
to determine

Uniformity or disease risk ethical responsibility

Prostate cancer may express great variety in clinical 
behavior, from an indolent evolution to lethal disease. 
According to preoperative D’Amico criteria it is appreci-
ated that patients with localized prostate cancer, PSA > 
20 ng/ml, Gleason score of 8 to 10 are classified at high 
risk for recurrence of symptomatic or asymptomatic 
metastatic disease. According to the same classifica-
tion, low risk prostate cancer is defined by cT1-T2a, PSA 
< 10 ng/ml, Gleason score less than 6, and intermediate 
risk group is cT2b-T2c, PSA 10 to 20 ng/ml, and a Glea-
son score of 7 [9].

For the low risk group,. Studies conducted so far 
showed that surgical treatment is the optimal solution, 
because pathology after surgery showed that 30% are 
restaged as locally advanced, only 11-16% being insig-
nificant [10.11]. Radical prostatectomy is the standard 
surgical treatment for intermediate risk group, with a 
life expectancy of >10 years, as for selected subgroups, 
watchful waiting could be a viable option [10]. 

The interest for performing radical prostatectomy in 
high risk patients is rising lately, although the opinions 
are still conflicting. A good argument for radical pros-
tatectomy is the fact that 12-27% of the patients are 
clinically over staged to high risk group. This percent 
of patients belong to the intermediate risk group, for 
which the gold standard therapy is radical prostatecto-
my, the progression free interval being the same [11].
Opposed to previously discussed, data showed that 33 
to 66% of patients with radical prostatectomy will have 
positive surgical margins and 7 to 49% of lymph nodes 
will be positive on pathology report, therefor 56 to 78% 
of these patients will need hormonal or salvage radio-
therapy [12,13.14,15]. For these case, the overall surviv-
al (OS) and cancer specific survival (CSS) at 5, 10 and 15 
years are very good, being clearly superior to radiother-
apy alone and similar to combined radio and hormon-
al therapy [16,17]. For the high risk group, with a PSA 
level over 20 ng/ml, d’Amico et al. found biochemical 
relapse of more than 50% at 5 years. The conclusions of 
this study overlap the majority of contemporary data, 
showing a cancer specific survival of 90% at 10 years 
and 85% at 15 years [18]. Obviously, the combination 
of a PSA >20 ng/ml, Gleason score >8 and cT3a stage 
modify drastically the biochemical recurrence and 
overall survival parameters. 

Objectives
The main purpose of this study was to investigate 

and propose a biomarker panel as a prediction instru-
ment, by studying the correlations between biomark-
ers (related to cutoff) and postoperative pathology 
results (Gleason score, pT and pN staging, perineural 
invasion and involvement of seminal vesicles, as well 
as lymph node invasion). We tried therefore to differ-
entiate indolent from aggressive tumours and identify 
a subgroup of patients that would really benefit from 
radical prostatectomy.

Study design
A number of 218 patients were prospective en-

rolled from June 2011 to January 2014.  Inclusion and 
exclusion criteria are mentioned below on table 1.
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Table 1
Inclusion criteria
Informed consent was obtained from every patient.
The patient was diagnosed with prostate cancer.
The patient was evaluated biochemically and imagistic,  
and staged in a localized or local advanced stage.
Patient is asymptomatic or minimally symptomatic.
eCOG score 0 or 1.
The patient did not receive neo adjuvant radiotherapy. 
The patient is fit for general anesthesia and surgery
The life expectancy is > 10 years.
Patient age under 85 years.
A minimum of 4 weeks after prostate biopsy and a mini-
mum  
of 6 months after TURP.
Exclusion criteria
Neo adjuvant therapy, cytotoxic therapy, external or inter-
nal radiotherapy.
Severe illness, infection or other important morbidities.  
Known or suspect for cerebral metastases.  
Patient diagnosed in a late, metastatic stage.
Patient unfit for anesthesia and surgery.
Other neoplasia in the past 5 years.
5 alpha reductase inhibitors or steroids in recent medical 
history.
Major surgery in the previous 2 months.
Neurologic or psychiatric illness.
Clinical significant cardiologic diseases, including myocar-
dial infarction, stable or unstable angina , cardiac failure 
NYHA III-IV, ventricular arrhythmia, stage II atrio-ventricular 
blockade, high risk hypertension. 
The patient is enrolled in a clinical trial.
Vulnerable group patients that depend upon hospitals or 
medical teams, or patients that cannot provide an informed 
consent.

All patients had an indication for radical retropubic 
prostatectomy. All surgical procedures were performed 
in the Center for Uronephrology and Renal Transplan-
tation, Fundeni Clinical Institute, Bucharest by a team 
of urologic surgeons, using a standard surgical tech-
nique. The prostatectomy specimens were examined 
by two pathologists, the result being validated after 15 
to 21 days. All imagistic investigations were performed 
in the Radiology and Clinical Imaging Department in 
our Center. 

All patients signed the informed consent form be-
fore any study procedure. The study protocols and in-
formed consent were analyzed and approved by the 
Institution’s ethical Committee.

Results
1. Relation between Gleason score and biomarker values

1.1. TGF beta 1
In order to simplify statistical analysys, we conid-

ered two possible values for TGF beta 1, 0 for bwlow 
threshold values and 1 for above. Patient distribution is 
presented below in table.

Ta
bl

e 
2.

No.
patients

Gleason score
2 4 5 6 7 8 9

TGF-0 2 
(0,9%)

24 
(11%)

7 
(3,2%)

30 
(13,8%)

45 
(20,6%)

11 
(5%)

4 
(1,8%)

TGF-1 0 0 7 
(3,2%)

26 
(11,2%)

46 
(21,1%)

15 
(6,9%)

1 
(0,5%)

Table3. Somers’D statistical analysis. Aprox. Tb Aprox. Sig.

Ordinal 
scale  Somers’D 

Symmetric 3,301 0,001
TGF beta coff 
dependent 3,301 0,001

Gleason score 
dependent 3,301 0,001

We found significant statistical difference between 
Gleasn score distribution in the TGF beta 1 above thresh-
old group versus the below threshold, with prepon-
derently high Gleason score for the TGF beta 1 above 
threshold group.

1.2 Interleukin-6 (IL-6)
Conventionally, we allocated 0 for above threshold 

IL-6 value and 1 for levels below threshold. Data is rep-
resented in table 4 and fig. 2.

Ta
bl

e 
4.

No.
patients

Gleason score
2 4 5 6 7 8 9

IL 6-0 2 
(0,9%)

13 
(6%)

12 
(5,5%)

37 
(17%)

44 
(20,2%) 4 (1,8%) 2 

(0,9%)

IL 6-1 0 11 
(5,5%) 2 (0,9%) 19 

(8,7%)
47 

(21,6%)
22 

(10,1%)
3 

(1,4%)

Table 5. Somers’D statistical analysis. Aprox. Tb Aprox. Sig.

Ordinal 
scale  Somers’D 

Symmetric 4,494 0,000
IL6 coff  
dependent 4,494 0,000

Gleason score 
dependent 4,494 0,000

We can assert that there is significant statistic dif-
ference in Gleason score distribution for patients with 
above threshold IL-6 values, with preponderent high 
Gleason score in this cases.

1.3 Vascular endothelial growth factor (VEGF)
Similarly, we considered 0 and 1 values for VeGF be-

low and above threshold. Values are illustrated in table 
6 and fig. 3 below.

Ta
bl

e 
6.

No.
patients

Gleason score
2 4 5 6 7 8 9

VeGF-0 2 
(0,9%)

13 
(6%)

10 
(4,6%)

34 
(15,6%)

39 
(17,9%)

8 
(3,7%) 0

VeGF-1 0 11 
(5%) 4 (1,8%) 22 

(10,1%)
52 

(23,9%)
5 

(2,3%)
5 

(2,3%)



Romanian Journal of Urology nr. 1 / 2016 • vol 1570

Cl
in

ic
al

 s
tu

di
es Table 7. Somers’D statistical analysis. Aprox. Tb Aprox. Sig.

Ordinal 
scale  Somers’D 

Symmetric 3,827 0,000
VeGF coff  
dependent 3,827 0,000

Gleason score 
dependent 3,827 0,000

P value was 0, therefore there is significant statisti-
cal difference for Gleason score distribution  in patients 
with VeGF values above threshold, with a preponder-
ent higher Gleason score in this group.

1.4 Telomerase
Possible values for this parmeter are positive and 

negative. Patient distribution with regard to Gleason 
score and telomerase value are stated in table 8 and 
fig. 4.
Table 8. 
No. patients

Gleason score
2 4 5 6 7 8 9

Telomerase 
– Negative

1 
(0,5%)

9 
(4,1%)

5 
(2,3%)

18 
(8,3%)

29 
(13,3%)

8 
(3,7%) 0

Telomerase- 
Positive

1 
(0,5%)

15 
(6,9%)

9 
(4,1%)

38 
(10,1%)

62 
(28,4%)

18 
(8,3%) 5 (2,3%)

Table 9. Somers’D statistical analysis. Aprox. Tb Aprox. Sig.

Ordinal 
scale Somers’D 

Symmetric 1,000 0,317
Telomerase 
dependent 1,000 0,317

Gleason score 
dependent 1,000 0,317

The p value obtained was 0,317, wich is not statis-
tically significant, therefore positive telomerase values 
do not associate with a higher Gleason score.

1.5 Hepsin
Patient distribution related to hepsin values are de-

picted in table 10.
Table 10.  
No.patients

Gleason score
2 4 5 6 7 8 9

Hepsin- 
negative

1 
(0,5%) 6 (2,8%) 4 

(1,8%) 9 (4,1%) 11 (5%) 2 
(0,9%)

2 
(0,9%)

Hepsin- 
positive

1 
(0,5%)

18 
(8,3%)

10 
(4,6%)

47 
(21,6%)

80 
(36,7%)

24 
(11%)

3 
(1,4%)

Table 11. Somers’D statistical  
                      analysis. Aprox. Tb Aprox. Sig.

Ordinal 
scale Somers’D 

Simetric 1,703 0,088
Hepsin  
dependent 1,703 0,088

Gleason score 
dependent 1,703 0,088

The p value obtained in 0,088, so we concluded that 
there is no correlation between positive hepsin values 
and a higher Gleason score.

2. TNM staging related to biomarkers
2.1 TGF Beta 1
Patient distribution regarding pT ang threshold TGF 

beta 1 values are shown in table 12.
Table 12. 
No. patients

pT stage
1 2 3 4

TGF-0 2 (0,9%) 65 (29,8%) 53 (24,3%) 3 (1,4%)
TGF-1 0 36 (16,5%) 57 (26,1%) 2 (0,9%)

Tablel 13. Somers’D statistical  
                        analysis. Aprox. Tb Aprox. Sig.

Ordinal 
scale Somers’D 

Symmetric 2,450 0,014
TGF beta coff 
dependent 2,450 0,014

pT dependent 2,450 0,014

We found signficant differences between pT distri-
bution for the patients with TGF beta 1 above thresh-
old, with reponderence of higher pT3 and pT4 stages 
for TGF beta 1 above threshold group and localised dis-
ease pT1 and pT2 for TGF beta 1 below threshold.

2.2 Interleukin-6 (IL-6)
pT related to IL-6 threshold distribution are illustrat-

ed in table 14 
Table 14.  
No. patients

pT stage
1 2 3 4

IL 6-0 2 (0,9%) 72 (33%) 39 (17,9%) 1 (0,5%)
IL 6-1 0 29 (13,3%) 71 (32,6%) 4 (1,8%)

Table 15. Somers’D statistical 
                      analysis. Aprox. Tb Aprox. Sig.

Ordinal 
scale Somers’D 

Symmetric 6,083 0,000
IL6 coff  
dependent 6,083 0,000

TNM postop 
dependent 6,083 0,000

Therefore we can conclude there is significant sta-
tistical difference between pT distribution reported to 
IL-6 values, with predominence of advanced stage pT3 
and pT4 for IL-6 levels above threshold and lower pT1 
and pT2 stages for IL-6 below threshold.

2.3 Vascular endothelial growth factor (VEGF)
The distribution of pT and VeGF thresholds are illu-

rated below in table 16
Table 16. 
No. patients

pT stage
1 2 3 4

VeGF-0 1 (0,5%) 66 (30,3%) 36 (17,4%) 1 (0,5%)
VeGF-1 1 (0,5%) 35 (16,1%) 72 (33%) 4 (1,8%)
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                      analysis. Aprox. Tb Aprox. Sig.

Ordinal 
scale Somers’D 

Simetric 4,836 0,000
VeGF coff 
dependent 4,836 0,000

TNM postop 
dependent 4,836 0,000

As it shows in table 17, Somers’D test revealed a p 
value of zero, wich means a good statistical relevance 
when correlating pT staging and VeGF threshold val-
ues. Patients with VeGF above threshold havehigher 
pT stages, while thse below have localised pT1 and pT2 
disease. 

 
2.4 Telomerase
For the two possible values of telomerase, positive 

and negative, the distribution f the group related to pT 
stage is shown in table 18.
Table 18. 
No. patients

 pT stage
1 2 3 4

Telomerase- 
absent 0 39 (17,9%) 31 (14,2%) 0

Telomerase- 
present 2 (0,9%) 35 (28,4%) 79 (36,2%) 5 (2,3%)

Table 19. Somers’D statistical 
                      analysis. Aprox. Tb Aprox. Sig.

Ordinal 
scale Somers’D 

Symmetric 1,846 0,065
Telomerase 
dependent 1,846 0,065

TNM postop 
dependent 1,846 0,065

P value is above 0,05, therefore we cannot have a 
valid statistic correlation between teomerase and pT 
stage, and patients positive for telomerase do not fall 
in high stage pT3 and pT4 disease.

2.5 Hepsin
Using the same values for hepsin, positive and neg-

ative, we distributed patients regarding pT stage, as 
shown in table 20.
Table 20. 
No. patients

pT stage
1 2 3 4

Hepsin- 
absent 1 (0,5%) 23 (10,6%) 11 (5%) 0

Hepsin- 
present 1 (0,5%) 78 (35,8%) 99 

(45,4%) 5 (2,3%)

Table 21. Somers’D statistical  
                      analysis. Aprox. Tb Aprox. Sig.

Ordinal 
scale Somers’D 

Symmetric 2,919 0,004
Hepsin  
dependent 2,919 0,004

TNM postop 
dependent 2,919 0,004

We obtained o p value <0,05, wich means tha pa-
tients positive for hepsin are in a high pT stage, pT3 or 
pT4 after pathology examination.

3. Perineural invasion related to biomarkers.
3.1 TGF beta 1
We assigned 0 and 1 vaues for TGF beta 1 values 

below and above threshold. Also, we assigned positive 
and negative values for perineural invasion. The disti-
bution is shown in table 22.
Table 22. 
No. patients

Perineural invasion
Absent Present

TGF beta 1-0 67 (30,7%) 56 (25,7%)
TGF beta 1-1 33 (15,1%) 62 (28,4%)

Table 23. Odds Ratio calculation for  
                      perineural invasion risk. 95% CI

Value Inferior Superior
Odds Ratio for TGF beta coff 
(0 / 1) 2,248 1,295 3,902

Perineural invasion = Absent 1,568 1,139 2,158
Perineural invasion = Present 0,698 0,547 0,889
Number of valid cases 218

We found an Odds ratio of 2,248 (CI between 1,295 
and 3,902, thad does not contain 1), therefore we can 
say there is a higher risk of perineural invasion for pa-
tients with TGF beta 1 values above threshold.

3.2 Interleukin-6 (IL-6)
We consider two sets of values for IL-6, 0 and 1. The 

distribution of presence or absence of perineural inva-
sion reported to IL-6 threshold values are depicted in 
table 24 and figure 12.
Table 24. 
No. patients

Perineural invasion
Absent Present

IL 6 -0 66 (30,3%) 48 (22%)
IL 6 -1 34 (15,6%) 70 (32,1%)

As shown in table 25, we found an Odds ratio of 
2,831 (CI 1,628-4,923), so we can state that there is a 
higher risk of perineural invasion for the cases with IL-6 
value above threshold. 
Table 25. Odds Ratio calculation for 
                      perineural invasion risk. 95% CI

Value Inferior Superior
Odds Ratio for IL6 coff (0 / 1) 2,831 1,628 4,923
Perineural invasion = Absent 1,771 1,290 2,432
Perinural invasion = Present 0,626 0,485 0,806
Number of valid cases 218

3.3 Vascular endothelial growth factor (VEGF)
Patient distribution with or withot perineural inva-

sion related to the two thresold values of VeGF of 0 and 
1 is illustrated in table 26.
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No. patients
Perineural invasion

Absent Present
VeGF-0 57 (26,1%) 49 (22,5%)
VeGF-1 43 (19,7%) 69 (31,7%) 
Table 27. Odds Ratio calculation for 
                      perineural invasion risk. 95% CI

Value Inferior Superior
Odds Ratio for VeGF coff (0 / 1) 1,867 1,089 3,201
Perineural invasion = Absent 1,401 1,044 1,879
Perineural invasion = Present 0,750 0,583 0,965
Number of valid cases 218

3.4 Telomerase
In order to determine the risk of perineural invasion 

related two the teo possible values of telomerase, we 
distributed the patient group related to the two cate-
gories (table 28).
Table 28. 
No. patients

Perineural invasion
Absent Present

Telomerase-Absent 35 (16,1%) 35 (16,1%)
Telomerase-Present 65 (29,8%) 83 (38,1%)

Table 29. Odds Ratio calculation for 
                      perineural invasion risk. 95% CI

Value Inferior Superior
Odds Ratio for Telomerase 
(Negative / Positive) 1,277 0,722 2,258

Perineural invasion = Absent 1,138 0,846 1,532
Perineural invasion = Present 0,892 0,678 1,173
Number of valid cases 218

3.5 Hepsin
For hepsin, the vaues used for determinng the risk 

of perineural invasion are present and absent. The pa-
tient distribution related to perineural invasion and 
hepsin values are shown in table 30.
Table 30. 
No. patients

Perineural invasion
Absent Present

Hepsina-Absent 19 (8,7%) 16 (7,3%)
Hepsina-Present 81 (37,2%) 102 (46,8%)

. 
Table 31. Odds Ratio calculation for 
                      perineural invasion risk. 95% CI

Value Inferior Superior
Odds Ratio for Hepsin (Nega-
tive/Positive) 1,495 0,723 3,091

Perineural invasion = Absent 1,226 0,869 1,731
Perineuralinvasion = Present 0,820 0,559 1,203
Number of valid cases 218

4. Seminal vesicles invasion related to biomarkers.
4.1 TGF Beta 1
Regarding seminal vesicle invasion, the possible 

values are present and absent. Table 32 shows the sem-
inal vesicle invasion distribution related to TGF beta 1 
threshold values.

Table 32. 
No. patients

Seminal vesicle invasion

Absent Present
TGF beta 1-0 96 (44%) 27 (12,4%)
TGF beta 1-1 66 (30,3%) 29 (13,3%)

Table 33. Odds Ratio calculation for 
                      seminal vesicle invasion risk. 95% CI

Value Inferior Superior
Odds Ratio for TGF beta 1 coff 
(0 / 1) 1,562 0,848 2,877

Seminal vesicle invasion = 
Absent 1,123 0,955 1,322

Seminal vesicle invasion = 
Present 0,719 0,458 1,128

Number of valid cases 218

4.2 Interleukin-6 (IL-6)
Table 34 shows the distribution of seminal vesicle 

invasion related to IL-6 threshold values.
Table  34. 
No. patients

Seminal vesicle invasion
Absent Present

IL 6-0 105 (48,2%) 9 (4,1%)
IL 6-1 57 (26,1%) 47 (21,6%)

We conclude that for patients wilt IL-6 levels above 
threshold, there is a high risk of seminal vesicle involve-
ment.
Table 35. Odds Ratio calculation for 
seminal vesicle invasion risk. 95% CI

Value Inferior Superior
Odds Ratio for IL6 coff (0 / 1) 9,620 4,398 21,041
Seminal vesicle invasion = 
Absent 1,681 1,400 2,017

Seminal vesicle invasion = 
Present 0,175 0,090 0,339

Number of valid cases 218

4.3 Vascular endothelial growth factor (VEGF)
Patient distribution related to the two VeGF thresh-

olds and seminal vesicle invasion is shown in table 36.
Table 36. 
No. patients

Seminal vesicle invasion
Absentă Prezentă

VeGF-0 95 (43,6%) 11 (5%)
VeGF-1 67 (30,7%) 45 (20,6%)

Table 37. Odds Ratio calculation for 
seminal vesicle invasion risk. 95% CI

Value Inferior Superior
Odds Ratio for VeGF coff (0 / 1) 5,801 2,796 12,032
Seminal vesicle invasion = 
Absent 1,498 1,270 1,767

Seminal vesicle invasion = 
Present 0,258 0,141 0,472

Number of valid cases 218

We determined an OR of 5,801 (CI 2,976-12,032), 
which shows that for above threshold VeGF values, 
there is a high risk of seminal vesicle invasion.
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4.4 Telomerase
Patient distribution related to seminal vesile inva-

sion and telomerase values are ilustrated in table 38.
Table 38. 
No. patients

Seminal vesicle invasion
Absent Present

Telomerase Negative 58 (26,6%) 12 (5,5%)
Telomerase Positive 104 (47,7%) 44 (20,2%)

Table 39. Odds Ratio calculation for 
                      seminal vesicle invasion risk. 95% CI

Value Inferior Superior
Odds Ratio for Telomerase  
(Negative / Positive) 2,045 1,001 4,178

Seminal vesicle invasion = 
Absent 1,179 1,015 1,369

Seminal vesicle invasion = 
Present 0,577 0,326 1,021

Number of valid cases 218

We can see a CI between 1,001 and 4,178, with OR 
of 2,045. In this circumstance, it is reasonable to say 
that positive values of telomerase associate a higher 
risk of seminal vesicle invasion.

4.5 Hepsin
The distribution of patients related to seminal ves-

icle invasion and hepsin values are shown in table 40.

Table 40. 
No. patients

Seminal vesicle invasion

Absent Present
Hepsin Negative 31 (14,2%) 4 (1,8%)
Hepsin Positive 131 (60,1%) 52 (23,9%)

Table 41. Odds Ratio calculation for 
                      seminal vesicle invasion risk. 95% CI

Value Inferior Superior
Odds Ratio for Hepsin 
(Negative / Positive) 3,076 1,035 9,147

Seminal vesicle invasion = 
Absent 1,237 1,065 1,438

Seminal vesicle invasion = 
Present 0,402 0,155 1,041

Number of valid cases 218

5. Lymph node involvement and biomarkers
Another important pronostic factor is the involvement 

of lymph nodes. In order to simplify statistics and minimise 
errors resulting from lacking data, we assigned two pos-
sible values: absence or presence of lymph node involve-
ment.

5.1TGF beta 1 
Lymph node involvement distribution related to 

TGF beta 1values is ilustrated in table 42.

Table 42. 
No. patients

Lymph node involvement
Absent Present

TGF beta 1-0 108( 49,5%) 15 (6,9%)
TGF beta 1-1 86 (39,4%) 9 (4,1%)

Table 43. Odds Ratio calculation for 
                     lymph node involvement risk. 95% CI

Value Inferior Superior
Odds Ratio for TGF beta coff (0 
/ 1) 0,753 0,315 1,805

Lymph node involvement = 
Absent 0,970 0,884 1,064

Lymph node involvement = 
Present 1,287 0,589 2,813

Number of valid cases 218

We found an OR of 0,753 (CI 0,315-1,805), therefore 
we can conclude that TGF beta 1 values above thresh-
old cannot predict lymph node involvement.

5.2 Interleukin-6
Table 44 shows the lymph node involvement distri-

bution related to IL-6 threshold values.
Table 44. 
No. patients

Lymph node involvement
Absentă Prezentă

IL 6-0 108 (49,5%) 6 (2,8%)
IL 6-1 86 (39,4%) 18 (8,3%)

Table 45. Odds Ratio calculation for 
                      lymph node involvement risk. 95% CI

Value Inferior Superior
Odds Ratio for IL6 coff (0 / 1) 3,767 1,433 9,902
Lymph node involvement = 
Absent 1,146 1,039 1,264

Lymph node involvement = 
Present 0,304 0,126 0,737

Number of valid cases 218

Calculated OR was 3,767 (CI 1,433-9,902) wich means 
that IL-6 values above threshold associate a higher risk of 
lymph node involvement.

5.3 Vascular endothelial growth factor (VEGF)
Patient distribution related to VeGF values and 

lymph node involvement is shown in table 46.
Table 46. 
No. patients

Lymph node involvement
Absent Present

VeGF-0 98 (45%) 8 (3,7%)
VeGF-1 96 (44%) 16 (7,3%)

Table 47. Odds Ratio calculation for 
                      lymph node involvement risk. 95% CI

Value Inferior Superior
Odds Ratio for VeGF coff  
(0 / 1) 2,042 0,835 4,992

Lymph node involvement = 
Absent 1,079 0,983 1,184

Lymph node involvement = 
Present 0,528 0,236 1,183

Number of valid cases 218
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5.4 Telomerase

Table 48. 
No. patients

Lymph node involvement

Absent Present

Telomerase-Absent 67 (30,7%) 3 (1,4%)

Telomerase-Present 127 (58,3%) 21 (9,6%)

In order to asess the risk of lymph node involve-
ment, we calculated OR uring 2x2 tables. As shown in 
table 49, we found an OR of 3,963 (CI 1,063-12,830), 
wich means that positivity for telomerase associates a 
high risk of lymph node involvement.
Table 49. Odds Ratio calculation for 
                      lymph node involvement risk. 95% CI

Value Inferior Superior
Odds Ratio for Telomeraza  
(Negativ / Pozitiv) 3,693 1,063 12,830

Lymph node involvement = 
Absent 1,115 1,027 1,211

Lymph node involvement = 
Present 0,302 0,093 0,979

Number of valid cases 218

5.5 Hepsin
Table 50 shows the distribution of lymph node in-

volvement related to hepsin positive and negative values.

Table 50. 
No. patients

Lymph node involvement

Absent Present
Hepsin-Absent 33 (15,1%) 2 (0,9%)

Hepsin-Present 161 (73,9%) 22 (910,1%)

We  calculated the OR in order to estimate the risk of 
lymph node involvement and found a value of 2,255 (CI 
0,506-10,056) (table 51). Therefore we concluded that 
hepsin levels cannot predict the risk for lymph node 
involvement.
Table 51. Odds Ratio calculation for 
                      lymph node involvement risk. 95% CI

Value Inferior Superior
Odds Ratio for Hepsin  
(Negative / Positive) 2,255  0,506 10,056

Lymph node involvement = 
Absent 1,072  0,972   1,182

Lymph node involvement = 
Present 0,475  0,117   1,931

Number of valid cases   218

Discussion
1. Telomerase involvement in carcinogenesis
Several studies have linked cancer to telomeric 

activity. The maintenance of telomeres appears to be 
important for tumor growth; approximately 90% of 

tumors achieves this by increasing the activity of telo-
merase. Telomerase with two oncogenes is essential 
for the transformation protocol in vitro to  the normal 
fibroblasts in to  neoplastic cells, thereby causing a 
strong association between the telomerase and tum-
origenesis [19].

It has been shown that a number of oncogene regu-
lates the expression of telomerase. For example, c-myc  
transcription factor increases the expression of hTeRT 
gene through some  responders, that are specific ele-
ments of the promoter region.   As already mentioned, 
if the cell goes beyond the state of senescence as a re-
sult of a mutation, telomere length is shortened up to 
critical levels with chromosomal instability sequence.

 This catastrophe can lead to loss of genetic mech-
anisms of tumorigenesis suppression, exceeding the 
trigger apoptosis and initiating carcinogenesis [20].

Recent findings have suggested that  changing 
the hypothesis  of senescence by telomeres have im-
portant implications for cancer. Telomeric hypothesis 
would imply that telomeres shorten at a constant  rate 
[21].

 However, a great heterogeneity of the replication 
capacity can be seen between the cells of a clonally de-
rived population. It was noted that telomeres shorten 
at a pace accelerated in the presence of oxidative stress, 
suggesting that the replication of chromosome ends is 
not the only factor determining telomere length and 
replicative potential [21].

Telomeric DNA is fixed  less effective than the rest 
of the genome as a result of oxidative stress. Ruptures 
in single chain DNA telomeres  accelerate the shorting 
speed , although the mechanism by which this occurs 
is still not clear. These observations indicate that the 
telomeric DNA functions as a DNA damage sensor and 
may explain the observed heterogeneity in the rate of 
telomere shortening which occurs between the cells. 
Thus, telomere shortening may act as a tumor suppres-
sor, by limiting the replicative potential in response to 
genomic damage [21].

More and more studies indicate that a significant 
telomerase activity and an increased rate of cancer 
detection correlates with a higher Gleason score and 
poorly differentiated neoplasia. It was suggested that 
telomerase could be predictive values   for clinical de-
velopment, increased levels correlates usually with a 
poor prognosis and highly aggressive disease [22].

 The amount of telomerase as diagnostic markers 
for urologic disease, particularly cancer, bladder cancer, 
was the subject of many studies. A recent comparative 
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analysis of the various methods of screening showed 
that the telomerase activity has the highest sensitivity 
and specificity for diagnosis, reaching up to 90% sensi-
tivity and clinical specificity for cancer of 94-100%. It is 
important to note that the sensitivity of telomerase in 
the early stages of cancer is significantly higher than in 
cytological methods: 75% versus 8% [22, 23].

Telomerase is strongly associated with prostate can-
cer, showing the activity in up to 93% of the cases and 
in all cancer cell lines derived from prostate, normal 
prostatic tissues are negative for the protein. Howev-
er, conflicting results have been reported on contigous 
non-tumor tissues telomerase activity [23].

2. Hepsin activity 
The biological role of Hepsin is not fully clear. Recent 

studies have indicated that it plays a pivotal role in cell 
growth and maintenance of cell morphology. Hepsin is 
involved in the activation of factor VII. The presence of 
factor X and prothrombin, factor VII with the new format, 
it can initiate the mechanism leads to thrombin gener-
ation in the liver tumor cells [24]. They are endowed 
with the ability of tumor cells migration and invasion. 
The degradation of extracellular matrix is   a crucial step 
in metastasis. Multiple proteolytic  enzymes, such as 
metallo-proteinases are involved in invasion and metas-
tasis. Hepsin, a transmembrane serine protease, is found 
in increased levels in cancerous prostate tissue. Using 
PCR microarray technique, attempted to prostate cancer 
patient profile gene overexpressed Hepsin one of those 
going up to 10 times compared with benign tissue [25].

Initial findings showed that the highest levels of 
Hepsin found in prostatic intraepithelial neoplasia (PIN) 
and decrease with the progression of prostate cancer. 
Currently launches another hypothesis, that Hepsin 
mRNA levels increased in proportion to the degree of 
anaplastic tumor cell and reach a maximum grade in 
prostate carcinoma Gleason score 4 or 5 [26].

 In a study conducted in the Center for Uronphrolo-
gy and Renal Transplantation Fundeni, assessing prog-
nosis, we have made a significant difference for the ex-
pression Hepsin between patients with lower risk (pT2 
and Gleason score less than 7) and those with higher 
risk (pT3 / 4 and Gleason score 7 or greater). [27] Hepsin 
expression as a marker for the assessment of aggres-
siveness and may therefore be used as a parameter to 
improve or generate predictive models [28].

Hepsin promotes prostate cancer progression. The 
progression of human prostate cancer, basal mem-
brane damage occurs during the transition from the 

stage’” in situ” to the invasive carcinoma, metastatic.  
Metastatic cascade is a complex process, consisting of 
a number of important steps that includes loss of tissue 
architecture, local invasion, lymphatic invasion or inva-
sion in blood vessels, extravasation, establishment of 
secondary outbreaks and angiogenesis [29]. 

Failure to meet any of these steps leads to the ab-
sence of metastasis. Preliminary results show that over-
expression hepsin produce disorganization of  base-
ment membrane and, therefore, probably acts in the 
early stages of metastatic pathway. Future experiments 
will help us establish proteolytic activity of hepsin , 
which could be responsible for its function in the basal 
membrane disorganization [30].

3. Involvement in tumorigenesis of TGF Beta 1
V. Ivanovic demonstrated in 1995, the existence of 

elevated levels of TGF-β1 in the plasma of patients with 
prostatic adenocarcinoma, and directly proportion-
al  variation of aggressiveness factors: capsular pene-
tration, seminal vesicle invasion, lymphatic invasion 
and secondary deposits [31]. Kattan and contributors  
showed  variation plasma levels of IL-6 and TGF-β1, two 
biomarkers considered robust, distinctives and com-
plementary , the upside for the 714 patients enrolled 
and in various stages cT1c-cT3a. The authors consider 
that the preoperative levels of IL-6 (p <0.01) and TGF-β1 
(p <0.01) increase the accuracy of the mathemati-
cal model generated for the prediction of recurrence 
following prostatectomy at 5 years from 75% to 83%. 
Besides those two parameters, the establishment no-
mogram contributed PSA values, Gleason score and 
clinical staging [32].

Noguchi M. collab.i and then Akhurst R.J. et al.  have 
demonstrated that elevated levels of TGF-β1 serum and 
IL-6 significantly associated with lymph node and bone 
metastatic. The authors maintain that elevated preop-
erative serum levels are associated with biochemical 
relapse probably because  the existence of occult me-
tastases [33].

Regarding  of TGF-β1 expression Sabrina Thalita  
dos Reis Thal et al. found, by doseing  through  RT-PCR, 
a subexpresie of this parameter in 67% of the collected 
specimens from patients with prostate cancer. On sub-
groups, however, TGF-β1 expression was significantly 
higher on pieces  with Gleason score above 7. 92 of 
these patients (7%) having a poor outcome [32,33,34].

4. Mechanisms of action of IL-6
The main action of interleukin 6 (IL-6) are on lym-
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phoid and nonlimfoide  cells and represent modulating 
mechanisms of the body’s immune and inflammatory 
response.  Many of the functions of IL-6 overlap on 
those of the interleukin-1 (IL-1), such as the  synthesis 
of acute phase reactants and fever, but in addition, IL-6 
has anti-inflammatory effects [34]. 

 IL-6 stimulates humoral and  immune responses,  
acting on both the B lymphocyte  cell and the T lym-
phocyte cells.  IL-6 acts as an important factor in the 
growth and differentiation of B cells and stimulate their 
production of immunoglobulins. It also promotes the 
activation, growth and differentiation of T cells [33,34].  
It is involved in the pathogenesis of multiple myeloma, 
being used as a prognostic factor of disease [32, 33].

 IL-6 stimulates hematopoiesis (acting synergistical-
ly with IL-3) induces the secretion of ACTH and other 
pituitary hormones (prolactin, growth hormone, lu-
teinizing hormone) [35]. 

In addition to the pro-inflammatory actions , IL-6  
mediates a number of anti-inflammatory effects: while 
IL-1 and TNF induce their synthesis to each other, as 
well as the IL-6.

 IL-6 e completes the inflammatory cascade, because 
inhibits the synthesis of IL-1 and TNF, while stimulation 
of IL-1RA [34]. In bone tissue, IL-6  stimulates osteoclast 
formation, favoring osteoporosis [35]. Abnormal IL-6 
production was observed in patients with rheumatoid 
arthritis (increased levels of IL-6 and IgG in synovial flu-
id) and membrane proliferative glomerulonephritis in 
patients with systemic lupus  erythematosus [36].

5. Angiogenesis and VEGF intervention in  
             carcinogenesis

A more coherent scenario of “angiogenesis cascade” 
in carcinogenesis includes several sequences. Hypoxic 
cells or damaged tissues produce and release angio-
genic growth factors, which diffuses into neighboring 
tissues. Angiogenic growth factors bind to endothelial 
cells receptors  or  pre-existing blood vessels in the vi-
cinity. Once the proangiogenetics  factors bind to their 
receptors, endothelial cells are activated. 

Signals are transmitted from the endothelial cell 
surface to the nucleus. endothelial cell machinery be-
gins to synthesize new molecules including enzymes. 
enzymes dissolve the basement membrane and form 
small holes in the membrane of blood vessels in the vi-
cinity [34,35].

 The endothelial cells begin to proliferate and mi-
grate through the holes created in the basal lamina of 
existing vessels, to the tumor tissue.

 Specialized molecules, called adhesion molecules 
(CAM), or integrins (avb3, avb5) serve as spikes that de-
velops vascular buds that are pushed forward.

 Other enzymes (MMP) are locally produced and 
dissolve tissues in front of  bud vascular tissues, which 
they accommodate.

 As the vessels extend, surrounding tissue remodel  
vessels. The endothelial cells reshape to form a tube of 
the blood vessel. Individual vascular tubules connect 
to vascular loops. Finally, the newly formed blood ves-
sels are stabilized by specialized muscle cells (smooth 
muscle cells, pericytes), which provides a structural 
support. Start the flow of blood through the vessels 
[35].

Angiogenesis is a crucial element in invasive and 
metastatic solid tumor growth, VeGF is considered 
among the most potent angiogenic factors described 
so far. Larry Pan et al.,   analyzing a subgroup of patients 
in RTOG 8610 phase III and monitoring survival of 12.2 
years showed that there is no correlation between 
VeGF expression and overall survival,determing lately 
: local progression and Biochemical relapse delay [36]. 

The authors concluded that there is no predictive 
power for this biomarker. The analysis included a large 
number of samples taken from patients enrolled [37]. 
In contrast, Emma Roberts et al. in 2013 published a 
review on the involvement of VeGF and angiogenesis 
in bone metastases of prostate cancer. The authors un-
derline VeGF overexpression in prostate cancer and its 
values   correlate with clinical stage, Gleason score, bone 
and lymph node metastases and the idea of   targeted 
therapy induced by the action mechanisms of the bio-
marker [38].

 Researching articles published in Pubmed, ISI Web 
of Science, Scopus and lilacs by 2012, with reference 
to the correlation between serum levels of VeGF and 
prostate tumor tissue, we identified five studies. Three 
of them have reported elevated levels of plasma VeGF 
in patients with localized prostate cancer as compared 
to the control group (7.0 vs. 0.0, 9.9 vs 2.2 210 vs 26.5 p 
<0.01) . The two other studies have demonstrated high 
levels of VeGF in serum from patients with adenocarci-
noma as compared to patients with benign hyperplasia 
(518.9 vs 267.9 p = 0.001) [295]. All of them came to the 
same conclusion, namely that the serum levels of VeGF 
were significantly higher in patients with prostate can-
cer, but are not useful in the differentiation of benign 
from malignant tissue [39].
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Conclusions
1. The plasma level of TGF Beta 1 over the threshold 

values   correlates with increased Gleason score, a T 
advanced stage, perineural invasion, and is not cor-
related with lymph node invasion or seminal vesicle 
invasion.

2.  For the same population, interleukin-6 values   
above the threshold value are significantly associ-
ated with advanced tumor increased Gleason score, 
perineural invasion, seminal vesicle invasion and 
lymph node.

3.  VeGF plasma levels above the threshold value is 
associated with a higher Gleason score and pros-
tate tumors in advanced stages, with high risk of 
perineural invasion, and increased risk of seminal 
vesicle invasion, while, in contrast, values   above the 
threshold of VeGF do not increase the risk of nodal 
dissemination.

4. Regarding telomerase, the presence or absence 
has no predictive power for postoperative Gleason 
score,  for postoperative staging and perineural in-
vasion, while the presence of telomerase was statis-
tically significantly associated with seminal vesicle 
invasion and lymph node determinations side.

5. The presence of Hepsin, the last significantly stud-
ied biomarker associated with advanced tumor 
stage and risk of seminal vesicle invasion, assaying a 
part of the information published by most authors.

6. For Telomerase and Hepsin, confidence intervals 
for Odds Ratio are between 0.490 and 1.964 respec-
tively between 0.570 and 3.549, the two prognostic 
parameters being powerless, while ODD index = 
3.14 (with 95% confidence interval limits 1.4 to 6.9), 
as the Pearson Chi squared test of significance (p = 
0.003) confirmed the predictive value of Hepsin and 
justifies placement this parameter in a prediction  
model.
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