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OOOOObjectivebjectivebjectivebjectivebjective: to analyze the immunohistochemical expression of P27 and CD34 markers as prognostic factors in patients with localized

prostate cancer. MethodsMethodsMethodsMethodsMethods: analysis of 100 patients with localized prostate cancer submitted to curative surgery. We carried out the

usual histological preparation, followed by immunohistochemistry to detect the accumulation of P27 and CD34 protein followed by

statistical analysis. ResultsResultsResultsResultsResults: in the evaluation of P27 marker and on the correlation with the variables we found significant difference

in Gleason score with positive expression (positive P27) related to lower mean PSA (p = 0.091), lower Gleason score (p < 0.0001) and

smaller tumor area in CD34 (p = 0.036). Regarding the CD34 marker at the tumor area, it was observed that the smaller the positive

CD34, the lower the PSA value (p < 0.0001) and lower the Gleason score (r = 0.5726, p < 0.0001), and the higher the positive CD34,

the higher the staging (r = 0.3305, p <0.0001) and the chance of recurrence (p = 0.002). Patients with higher stage also displayed

larger positive CD34 areas (p < 0.0001). ConclusionConclusionConclusionConclusionConclusion: the markers CD34 and P27 are associated with events specific to prostate

cancer, however, only CD34 was able to determine the possibility of biochemical recurrence.
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

Prostate cancer is the most common visceral malignancy
in men and its incidence tends to increase in the coming

decades with the increased life expectation1,2.3.
Approximately 543,000 new cases are diagnosed each year
worldwide. In Brazil, the National Cancer Institute predicted
49,530 new cases in 2008, a number that corresponds to
the estimated risk of 52 new cases per 100,000 men; it is
the most common non-skin tumor diagnosed in all regions
of the country4.

Despite the gain in epidemiology and
biomolecular knowledge of prostate cancer, one cannot
predict which patients will develop clinically significant
disease and which will remain with restricted tumor5,6.7. Early
detection of prostate cancer with prostate-specific antigen
(PSA) has allowed many patients the possibility of radical
treatment with curative intent. However, up to 30% of
patients undergoing radical prostatectomy for clinically
localized disease will experience biochemical recurrence.

In some cases, biochemical recurrence represents micro-
metastatic disease not detected before the operation and
almost always not yet detectable at the time of PSA
recurrence6.

In prostate cancer, histopathological analysis has
great clinical relevance8,9. Histological and serological exams
describe a number of important changes, allowing
monitoring of the disease progression10,11. However,
qualitative immuno-histochemistry has shown great disparity
and variability of results among different observers1,12,13. In
order to provide a numerical scale and reproducible standards
for tissue marking, thus increasing sensitivity analysis and
quality control, technological refinements using automated
morphometric methods have been increasingly sought14.

The search for an ideal prognostic factor in
prostate cancer, including the patient’s decision about the
type of treatment, has been one of the great challenges of
medicine. When the biological variables that help to indicate
adjuvant therapy can be identified, it is likely that tumoral
recurrence rates will be reduced15,16,17,18. Many studies have
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demonstrated the importance of new immunohistochemical
markers that may in the future be used as predictors of
prognosis and tumoral development11,12,15,16,17,18.

This paper aims to analyze the immunohisto-
chemical expression of P27 and CD34 markers as prognostic
factors in patients with localized prostate cancer.

METHODSMETHODSMETHODSMETHODSMETHODS

This study was approved by the Ethics Committee
on Human Research of the Clinical Hospital of the Federal
University of Paraná and it is in accordance with national
legislation and the International Committee on
Harmonization of rules of good clinical practice. (Res. CNS
196/96 MS and ICH-GCP).

Sample characterizationSample characterizationSample characterizationSample characterizationSample characterization
Patients were identified using the database of

more than 500 samples from men with clinically localized
prostate cancer undergoing radical prostatectomy and
pelvic lymphadenectomy between January 2000 and
December 2006. After assuring anonymousness and
exclusion of patients who received preoperative 5-alpha
reductase inhibitors or neoadjuvant antiandrogen therapy,
100 patients were enrolled. Mean follow-up was 36
months.

All were diagnosed with prostate adenocarcinoma,
usually acinar type, with preoperative clinical stages T1c and
T2c. Clinical history, physical examination, and urological
and general laboratory tests (general and specific hematologic
evaluation with PSA) were systematically analyzed by the
same observer.

The evaluation of transrectal ultrasound and
biopsy were done by the same professional. Transrectal
biopsies were performed on a broader scale, with samples
of the lateral and transition zones, 12 or 14 samples. Patients
were tested for the preoperative staging by bone
scintigraphy, chest radiography and computed tomography
or magnetic resonance imaging of the pelvis, as needed.
They were classified according to the latest update proposed
by the International Union Against Cancer, TNM. After
confirming the diagnosis by biopsy, a period of four to six
weeks elapsed prior to the operation. Surgical specimens
were collected and analyzed in the same laboratory, and
these blocks and reports were reviewed by an
uropathologist.

Histological processingHistological processingHistological processingHistological processingHistological processing
The surgical specimens were submitted to serial

sections in slices 0.5 cm thick in the entire gland. The
material was embedded in Indian ink for better identification
and assessment of surgical margins. The slices representing
macroscopic cuts with rotation microtome (American Optical
Instruments®) were subjected to paraffin embedding for
histological cuts 3 µm thick and stained with hematoxylin-
eosin. Once the diagnosis was confirmed by the pathologist

tumor areas were separated from the paraffin blocks in
order to be studied.

The glass slide with the best tumor representation
was selected for immunohistochemical study. The
microscope used was a Nikon® Eclipse E-400 model. All
slides were evaluated by the same Uropathologist.

Immunohistochemical staining andImmunohistochemical staining andImmunohistochemical staining andImmunohistochemical staining andImmunohistochemical staining and
microscopic evaluationmicroscopic evaluationmicroscopic evaluationmicroscopic evaluationmicroscopic evaluation

Histological grading was established according
to the Gleason criteria. Immunohistochemistry was prepared
to detect the accumulation of P27 and CD34. Sections were
rewashed and hydrated in decreasing concentrations of
ethanol and washed with distilled water. They were then
placed in a citrate solution (pH 6.0) and led to the
microwave oven on medium-temperature for a maximum
of 15 minutes after being removed and left to stand at
room temperature for 15 minutes. After adding the material
in PBS buffer solution (pH = 7.6), endogenous peroxidase
blockers were used; the sections were incubated in a
solution of 3% hydrogen peroxide in methanol for 30 minutes
at room temperature.

We then proceeded to a wash cycle with distilled
water followed by incubation for 30 minutes in a solution
containing 4% normal serum in PBS. The production of
specific antibodies (DO-7, Dako A / S, Denmark) were
prepared with 1:50 dilution in PBS and incubated with the
sections for 12 hours in a moist chamber. After a new cycle
of washes the sections were again placed in a moist
chamber for 30-minute incubation with secondary IgG biotin
anti-mouse antibody (Vectastain, Vector Lab, CA, USA)
diluted 1:600 in PBS. After another round of washes, the
material was incubated in a moist chamber for 60 minutes
with the avidin / biotin complex (Streptococcus ABC,
Vectastain, Vector Lab CA, USA) at dilution of 1:800 in
PBS. The color of immunoperoxidase reaction was achieved
by immersion for eight minutes in a solution containing the
DAB chromogen (3,5-diamino-benzidine tetra-hydrochloride)
and hydrogen peroxide. After washing in tap water a
counter-staining with Harris hematoxylin (Merck, Darmstadt,
Germany) was carried out for two minutes.

Each group of sections was analyzed and positive
and negative controls were also included. Reading of the
reaction was performed under a light microscope and the
positivity criteria for P27 used by other authors were
observed, the minimum percentage of tumors being 40%
or more of tumor cells stained per high power field (400X).
The pathological study of identical circles in the slides stained
with CD34+ ensured that the same areas were counted in
each slide. The counting method was a modified form of
the protocol described by Weidner et al.19 The same area
was marked in the slide and in the following others to make
sure that the vessels in the same area were counted. Then,
the count was conducted in 10 separate fields, using 400X
magnification (Olympus BH2 microscope). All stained
endothelial cells or group of cells were counted as one
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microvessel. If two or more positive foci appeared to belong
to the same, single and continuous vessel, they were
counted as one microvessel. Counted MVD (microvascular
density) was defined as the sum of the three highest counts.

Statistical analysisStatistical analysisStatistical analysisStatistical analysisStatistical analysis
The correlation between CD34 and P27

expression and clinicopathologic characteristics were
evaluated by parametric Student t, and nonparametric
Mann-Whitney, tests; for comparison of two proportions
we used the software Primer of Biostatistics, Chi-square
and Fisher exact tests (Epi-Info). The level of significance
was less than 5% (p<0.05).

RESULTSRESULTSRESULTSRESULTSRESULTS

Demographic EvaluationDemographic EvaluationDemographic EvaluationDemographic EvaluationDemographic Evaluation
We evaluated 100 patients with prostate cancer,

mean age 63.7 ± 6.8 years, ranging from 44.0 to 75.0
years with a high concentration for the 60 to 69 years age
group (58.0%). PSA in these patients was 7.8 ± 4.5 ng/dl
(median 6.5) ranging from 2.3 to 24.0 ng/dl, and most
patients (70.0%) had PSA ranging between 4.0 and 9.9 ng/
dl. There was a greater proportion of Gleason score up to
six (72.0%); the predominant pathological stage was pT2c
(65.0%).

Expression of the P27 markerExpression of the P27 markerExpression of the P27 markerExpression of the P27 markerExpression of the P27 marker
With the marker P27 it was observed, in general,

higher proportion of positive expression (60.0%) versus
negative (40%) (p<0.0007).

In the evaluation of P27 and the correlation with
the variables it was observed a significant difference in
Gleason score, independent of the values, where patients
with positive expression (P27 Positive) had a higher
proportion of scores less than or equal to 6 (p=0.015). When
comparing the P27 marker variables we observed that
patients with positive expression (P27 Positive) also had
lower mean PSA (p=0.091), lower Gleason score (p<0.0001)
and smaller tumor area in CD34 (p=0.036). (Table 1)

Expression of CD34 markerExpression of CD34 markerExpression of CD34 markerExpression of CD34 markerExpression of CD34 marker
The correlation of the CD34 at the tumor site

showed that the lower the CD34, the lower the PSA value
(p<0.0001); the lower CD34, the lower the Gleason score
(r=0.5726, p<0, 0001), indicating that the greater the CD34,
the higher the stage (r=0.3305, p<0.0001) and the chance
of recurrence (p=0.002). Patients with higher stage also had
the largest CD34 area (p<0.0001) (Table 2).

Correlation between CD34 and P27Correlation between CD34 and P27Correlation between CD34 and P27Correlation between CD34 and P27Correlation between CD34 and P27
Correlation analysis showed that patients with

positive P27 expression had lower CD34 area (p = 0.036)
(Table 3).

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

Cell proliferation and the gradual acquisition of
specialized phenotype show that development processes
can be influenced by several variables, including physical,
extracellular matrix components, cell adhesion molecules
and junction complexes between the apposed cell
membranes. The exponential growth of tumor cells also
requires support from nurturing blood vessels20.At the cellular
level the onset of neovascularization increases tumor growth
through perfusion and paracrine effects. It is shown that
there is a higher density of microvessels in the center of the
prostate tumor than in the periphery, suggesting that the
angiogenic promoters are more active there20, 21.

From a clinical perspective, neovascularization
allows the tumor to grow and spread. Hence, angiogenesis
is an important factor in the progression and increase in
solid tumors. Recent studies of bladder, uterus, cervix, breast
cancers and melanoma have shown that the tumor
vasculature in invasive cancers is a very significant predictor
of overall prognosis and recurrence-free time20 22.23.

The microvessel density (MVD) in prostate cancer
was described in 199320. The first observation was the
significant difference in MVD when comparing benign areas
with neoplastic ones. Other authors have shown that MVD
in tumors from patients who developed metastatic disease

Table 1 –Table 1 –Table 1 –Table 1 –Table 1 – Correlation of data relating to P27 in 100 patients with prostate adenocarcinoma.

DataDataDataDataData Correlat ion(r )Correlat ion(r )Correlat ion(r )Correlat ion(r )Correlat ion(r ) ppppp Signif icanceSignif icanceSignif icanceSignif icanceSignif icance

Pathologic stage + 0,1367 0,175 NS
Gleason score
· Value 1 - 0,2027 0,043 S
· Value 2 - 0,2239 0,025 S
· Total - 0,3000 0,002 S
Follow-up (months) - 0,0235 0,816 NS
PSA (ng/dL) - 0,1351 0,180 NS
PSA evolution (Cure / Recurrence) - 0,0745 0,462 NS

Note: Correlation analysis.
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was significantly higher than in those without
metastases24,25. In multivariate analysis, MVD was an
important predictor of metastatic disease and an
independent predictor of disease progression after radical
prostatectomy20,22.26. It is known that MVD is associated with
recurrence, but there is a cutoff point set for this avaliation24,

26. The CD34 biomarker can be used to quantify MVD in
prostate cancer and stratify patients at greatest risk of
recurrence after radical prostatectomy20.

The importance of angiogenesis in prostate
cancer is well established. Many studies have now
demonstrated a direct correlation with Gleason score, tumor
stage, progression, metastasis and survival27,28,29,30,31.In
addition to MVD, other biomarkers such as VEGF, MMP-2,
MMP-9 and HIF-1 are associated with CD34, tumor stage,
grade of disease and specific survival in patients with prostate
cancer20,22,24,32,33.

Gleason score, PSA and clinical and pathological
stages were used individually and combined to improve
prediction of relapse after radical prostatectomy30. MVD can

be used to more accurately predict recurrence, especially
in those patients who are classified as intermediate-risk by
preoperative Gleason score and pathologic stage20,30.33. In
this study the CD34 biomarker was significantly associated
with the nuclear count and degree, with the sum of the
Gleason score and with the pathological stage; MVD
remained significant in predicting recurrence.

The P27 gene, whose protein product is a
negative regulator of cell cycle and a potential tumor
suppressor, belongs to the Cip/Kip inhibitors of cyclin-
dependent protein kinase family, which promote a
decrease in cell proliferation. Low levels of P27 are
associated with worse prognosis in patients with breast,
colon and lung cancers, brain astrocytoma, oral squamous
cell carcinoma, lymphoma and ovarian cancer; P27 is
considered one of the most promising markers in prostate
cancer34, 35,36,37,38.

The low expression of the P27 marker is
considered an independent predictor of poor prognosis in
prostate cancer. Its evaluation in biopsies and samples of

Table 2Table 2Table 2Table 2Table 2 - Correlation of data relating to CD34 and tumor area.

DataDataDataDataData Correlat ion(r )Correlat ion(r )Correlat ion(r )Correlat ion(r )Correlat ion(r ) ppppp Signif icanceSignif icanceSignif icanceSignif icanceSignif icance

Age (years) - 0,0724 0,474 NS
PSA (ng/dL) + 0,6307 <0,0001 S
Gleason score
* Value 1 + 0,2153 0,031 S
* Value 2 + 0,5115 <0,0001 S
* Total + 0,5726 <0,0001 S
Patologic stage + 0,3305 <0,0001 S
Follow-up (months) + 0,1179 0,243 NS
CD34 - normal area + 0,1936 0,054 NS

Note: Correlation analysis.

Tabela 3 Tabela 3 Tabela 3 Tabela 3 Tabela 3 – Descriptive statistics of the evolution of PSA, pathologic stage and P27 in relation to CD34 and tumor area.

CD34 Tumor AreaCD34 Tumor AreaCD34 Tumor AreaCD34 Tumor AreaCD34 Tumor Area NºNºNºNºNº MeanMeanMeanMeanMean Standard DeviationStandard DeviationStandard DeviationStandard DeviationStandard Deviation Min imumMin imumMin imumMin imumMin imum MaximumMaximumMaximumMaximumMaximum MedianMed ianMed ianMed ianMed ian ppppp (1)(1)(1)(1)(1) Value Value Value Value Value

PSA (ng/dl) 0,002
* Cure 74 42,1 15,8 18,0 84,0 39,0
* Recurrence 26 57,2 21,2 19,0 91,0 62,0
Stage <0,0001 (2)

* 1a 08 31,9 8,6 21,0 46,0 -
* 2a 18 32,5 8,8 19,0 58,0 -
* 2b 04 45,8 12,0 30,0 59,0 -
* 2c 65 50,7 19,1 18,0 91,0 -
* 3a / 3b 05 57,6 17,5 38,0 84,0 -
* 3a 01 38,0 - - - -
* 3b 04 62,5 15,8 48,0 84,0 -
P27 Marker 0,036
* Negative 40 51,2 19,1 18,0 84,0 47,0
* Positive 60 42,7 17,4 19,0 91,0 39,0

NOTE: Standard deviation too high, median recommended. (1) Mann-Whitney; (2) Analysis de variance (ANOVA one way).
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radical prostatectomy specimens may help to distinguish
between potentially aggressive and potentially non-
aggressive disease in prostate cancer screening39. It is
associated with changes in apoptosis and expression of
different markers as: Cadherins, Ki-67, BCL-2, p53 protein
expression in the bladder and prostate cancer, Akt/protein
kinase B, Skp2 (S phase protein kinase), changes in
histones37,39,40.Several authors have described the correlation
between P27 and pre and postoperative parameters, such
as Gleason score, extra-capsular extension, seminal vesicle
involvement, pelvic lymph node metastasis, positive surgical
margins, the coexistence of high-grade prostatic
intraepithelial neoplasia, tumor size, prostate volume and
PSA levels41-44.

Moreover, P27 is related to prediction of higher
risk of recurrence and disease-specific survival and is useful
as a potential molecular target for new systemic agents in
recurrent prostate cancer37,39,40,41,43. This study showed a
correlation between the P27 marker, Gleason score and
PSA values.

Roy et al.43 analyzed the role of inhibitors of cyclin-
dependent kinase and found that the lower expression of
P27 protein in prostate cancer tissues is often associated
with poor prognosis, and the markers P21 and P27 were
associated with higher MVD and indicated that they have
compensatory roles in advanced prostate cancer cells, and
ablation or down-modulation of both these molecules
essentially enhances the aggressive prostate carcinoma

phenotype. These results are similar to those found in this
work, where the main areas of MVD/CD34 are associated
with reduced expression of P27 protein.

We investigated the predictive clinical value of
altered expression of P27 and CD34 in patients treated
for localized prostate cancer. These data indicate that
altered expression (negative) of P27 is a common biological
event, which suggests they may play a role in the
pathogenesis of prostate cancer, and clinical predictive
value seems limited compared with PSA and Gleason
score. The observation that the decreased expression of
P27 is altered is comparable with published reports on
P27 by other groups40,42,44. In this analysis, however, there
was a strong correlation between the fall of P27 expression
and clinical outcome.

The P27 and CD34 tumor markers are
common biological events in prostate cancer, but the
P27 seems limited in comparison with the standard
prognostic factors. On the other hand, angiogenesis may
be clinically useful as a prognostic factor in prostate
carcinoma and micro-vascular density measurement
using CD34 immunohistochemistry is a prognostic factor
associated with recurrence-free survival in radical
prostatectomy.

The CD34 and P27 markers are associated with
events specific to prostate cancer. However, only CD34
was able to determine the possibility of biochemical
recurrence.

R E S U M OR E S U M OR E S U M OR E S U M OR E S U M O

Objetivo:Objetivo:Objetivo:Objetivo:Objetivo: Analisar a expressão imunoistoquímica do marcador CD34 e p27, como fator prognóstico em pacientes com neoplasia de
próstata localizada. Métodos: Métodos: Métodos: Métodos: Métodos: Análise de 100 casos de pacientes portadores de neoplasia prostática localizada submetida à cirurgia
curativa. Realizou-se o preparo histológico habitual, seguido da reação imunoistoquímica para a detecção do acúmulo da proteína
CD34 e p27 seguida de análise estatística. Resultados:Resultados:Resultados:Resultados:Resultados: Na avaliação do marcador P27 e na correlação com as variáveis, observou-
se diferença significativa no escore de Gleason com expressão positiva (P27 positivo) relacionada com PSA médio mais baixo
(p=0,091), escore de Gleason mais baixo (p<0,0001) e menor área de tumor no CD34 (p=0,036).  Correlacionando-se o marcador
CD34 na área tumoral observou-se quanto menor o CD34 positivo menor é o valor do PSA (p<0,0001), e menor é o escore de
Gleason (r=0,5726 ; p<0,0001) e quanto maior o CD34 positivo maior é o estadiamento (r=0,3305 ; p<0,0001) e a chance de recidiva
(p=0,002). Os pacientes com estadiamento mais alto, também tinham maior área CD34 positivo (p<0,0001). Conclusão: Conclusão: Conclusão: Conclusão: Conclusão: Os
marcadores P27 e CD34 estão associados com os eventos próprios ao câncer de próstata; contudo, apenas o CD34 foi capaz de
determinar a possibilidade de recidiva bioquímica.

Descritores:Descritores:Descritores:Descritores:Descritores: Prostatectomia. Neoplasias da próstata. Produtos do gene rex. Antígenos CD34.
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