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Abstract
Purpose: At present, there is no clear relationship between prostatitis and prostate cancer(PCa).
Therefore, in order to further understand the in�ammation of prostate tissue and the occurrence of PCa,
we conducted this study.

Method: A total of 686 patients were enrolled in the study. All patients underwent prostate biopsy in our
hospital. A retrospective analysis of the biopsy results was performed to assess the assocition between
chronic in�ammation and the risk of PCa.

Result: Of the 686 patients, 354 were diagnosed with PCa, and 332 were benign. A total of 403 patients
had prostate in�ammation. PCa patients had lower prostate volume and transition zone volume than
benign group(p 0.001). Compared with benign group, PCa patients had lower PSA and PSA density
(PSAD)(p 0.001). We also found that the probability of in�ammation in PCa patients is lower than that in
the benign group (p 0.001). In multivariate analyses, chronic in�ammation was negatively correlated with
the incidence of PCa OR=0.80; p=0.015). Conclusion: Chronic in�ammation in biopsy tissue might serve
as a predicted factor for low incidence risk of PCa. 

Introduction
According to the American Cancer Society,prostate cancer(PCa) was the most common cancer among
men in 2015, which was the second leading cause of tumor deaths in American men during the same
period[1]. PCa mortality in South America and South Africa is much higher than in Asia[2]. Prostate-
Speci�c Antigen (PSA) is the most valuable and universal serological marker currently used to screen for
PCa[3]. However, in the clinical application of PSA test, we are often misled by the abnormal increase in
PSA due to other factors[4, 5].Prostate in�ammation is one of the most common causes of abnormally
elevated PSA, including asymptomatic or chronic prostatitis[6, 7], which is one of the most important
factors that cause unnecessary biopsy in a large number of patients[8]. A bacterial infection caused
in�ammation of the prostate, causing damage to prostate epithelial cells and further causing malignant
of prostate cells, which may be one of the mechanisms[9]. Although chronic in�ammation is common in
biopsy tissues, its mechanism in the development of PCa is still unclear[9]. Therefore, to further
investigate whether in�ammation had a signi�cant relationship with the incidence risk of PCa, we
performed this study.

Patients And Methods
We retrospectively analyzed the records of 831 patients who underwent transperineal prostate biopsy for
the �rst time in Tianjin medical University Second Hospital from January 2016 to January 2019. A total
of 686 patients were included in this study after main included criteria were as follows: 1) abnormal
digital rectal examination(DRE), 2) abnormal DRE and elevated PSA, 3) Abnormal DRE with normal PSA.
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The main exclusions of distant metastases, had less than 14 needles, had a previous history of prostate
surgery, had urinary tract infections, and also those who were on a catheter.

Collection and use of patient data.

All data of patients were collected and analyzed retrospectively. Including the age (years) and body mass
index (BMI, kg/m2) of each patient. PSA was measured by immuno-radiation test (normal range: 0-
4ng/ml). Use TRUS to measure prostate volume and TZ before biopsy. Use collected data to calculate
PSA density(PSAD).

Each biopsy core needed to be systematically evaluated by an experienced pathologist use the following
issues: Chronic in�ammation criteria included the following �ndings: (1) In�ammatory cells in�ltrate the
prostate matrix;(2) In�ammatory cell in�ltration is mainly composed of lymphocytes and mixed plasma
cells, and (3) Distribution around cell in�ltration.

Statistical analysis
We used SPSS.22 to statistically analyze the data, used mean ± SD to represent continuous variables, chi-
square test to compare binary variables, univariate and multivariate analysis to select independent risk
factors. All p < 0.05 was considered statistically signi�cant.

Results
Of the 686 patients included, 407 (59%) patients had chronic in�ammation in prostate, 354 (51.6%)
patients were diagnosed PCa, and 332(48.4%) patients were diagnosed the benign group. In Table 1, we
had shown baseline clinical characteristics of our cohort. Comparing the clinical characteristics of PCa
and the benign group, we found that age is not an important factor in predicting the risk of prostate
cancer(p = 0.97). Chronic in�ammation of the prostate could reduce the risk of PCa(p 0.001). And we
also observed that patients with smaller PV and TZ had low incidence of PCa. Serum PSA levels(p = 
0.022) and PSA density (PSAD)(p < 0.001) were also signi�cantly higher in the PCa group than the benign
group in univariate analysis. In multivariate analyses, chronic in�ammation played an important role in
the incidence of PCa(OR = 0.8; p = 0.015) in Table 2. In addition, we also found that the higher PSAD, the
greater the incidence risk of PCa(p 0.001). Also, The ROC curves of PSAD was 0.45 (area under curve
0.85, sensitivity 0.75, speci�city 0.86).

Discussion
In our study, we demonstrated that chronic in�ammation was inversely related to the incidence of PCa.
We concluded that in�ammation of prostate puncture tissue may reduce the probability of malignant
transformation of prostate gland epithelium. At present, in�ammation was an important factor in the
occurrence and development of many malignant tumors. Cervical cancer, HCC, esophageal cancer, and
gastric cancer all have clear models about the relationship between in�ammation and tumor progression.
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However, the speci�c relationship between in�ammation and the occurrence and progression of PCa
remains unclear. Gurel et al found that chronic in�ammation was associated with a higher incidence of
PCa [10], while large clinical trial data reported by Moreira et al presented that chronic in�ammation was
independently associated with low incidence risk of PCa [11]. Besides, there were some researches
showed that in�ammation might not play a role in the incidence of PCa [12–14]. We had recognized that
chronic in�ammation in the prostate may cause proliferative in�ammatory atrophy (PIA) and that PIA
was associated with high-grade prostate intraepithelial neoplasia (HGPIN). Bills et al found that PIA
enhanced the progression of PCa [21], while Brasil et al evaluated 100 radical prostatectomy specimens
and found there was no signi�cant association between PIA and PCa[10]. Coussens et al proposed the
close connection between chronic in�ammation and gastric, liver, colon, and bladder cancer[14]. For
suppressing the in�ammatory response, the risk of tumorigenesis could be further reduced[15]. Deu to
chronic in�ammation was related to oxidative stress-mediated by the cyclooxygenase gene pathway,
inhibiting this pathway may reduce the risk of cancers. Observational studies of PCa suggested that
NSAID might play a protective factor in reducing the incidence of PCa[17]. However, the protective effects
of NSAIDs had been challenged and questioned in other studies, they had shown an increasing risk of
PCa after taking NSAIDs [18, 19]. Therefore, our conclusion still needed to be further veri�ed, and we
should consider whether there was a difference in the impact of in�ammation on prostate cells in
different ranges of PSA levels.

There are several limitations to the present study. First, The number of subjects included in this study is
small, and a large number of multicenter studies are still needed to con�rm our conclusion. Also, we only
found that in�ammation may affect the incidence of PCa, but did not further consider whether the
in�ammation affected the occurrence of Gleason score. In addition, we only selected patients with
patients with PSA 4-50ng/ml for study, and did not conduct strati�ed study on different PSA range.

Conclusion
The main view was that chronic in�ammation might have a protective effect on reducing the incidence of
PCa, and be independently associated with low-grade PCa in patients. The second conclusion was that
the combination of PSAD and in�ammation could reduce the number of unnecessary repeat biopsy.
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Tables
Table 1 Characteristics of the study population are summarized Abbreviation: PCa, prostate cancer; tPSA,
total prostate speci�c antigen; PSAD, prostate speci�c antigen density; OR, odds ratio

  PCa(n=354) Benign n =332 OR p

Age(years) 70.7  ±  65.30 73.9  ±  60.80 1.18 0.97

tPSA (ng/mL), mean ± SD 22.1  ±  9.80 16.1  ±  7.80 2.5 0.022

Prostate volume (mL), mean ± SD 32.4  ±  16.70 54.7  ±  20.0 0.95 <0.001

Transition zone (mL), mean ± SD 17.6  ±  13.40 35.5  ±  14.6 0.9 <0.001

PSAD ng / mL2 , mean ± SD 0.83  ±  0.41 0.35  ±  0.23 16.42 <0.001

chronic in�ammation     0.82 <0.001

YES 144 263    

NO 210 69    

 

Table 2 Univariate analysis and Multivariate analysis for risk factors for the incidence of PCa

Abbreviation: tPSA, total prostate-speci�c antigen; PSAD, prostate-speci�c antigen density; OR, odds ratio

 Univariate

analysis

Multivariate analysis

  OR p OR p  

Age(years) 1.18 0.97    

tPSA 2.5 0.022 1.68 0.06

Prostate volume 0.95 <0.001 0.99 0.08

Transition zone 0.9 <0.001 0.95 0.06

PSAD 16.42 <0.001 22.71 <0.001

chronic in�ammation 0.82 <0.001 0.8 0.015


