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Abstract

Objective: It has been argued that prostate
cancer may have an association with inflamma-
tion. Prostate specific antigen is widely used for di-
agnosis, treatment, and follow-up of prostate can-
cer. C-reactive protein is a widely utilized marker
of inflammation. We compared serum CRP values
between benign prostate hyperplasia (BPH) and
prostate cancer (PCa) diagnosed by prostate biop-
sy performed in patients with a tPSA level greater
than 4.0 ng/dl.

Material and Methods: Serum CRP and sedi-
mentation rate were retrospectively assessed in 182
patients who had a tPSA level above 4.0 ng/dl and
were scheduled to undergo prostate biopsy. Pa-
thology results of 175 patients could be accessed.
CRP levels of patients with BPH and PCa were
compared with each other using Wilcoxon-Mann
Whitney U and Kruskal Wallis tests. A p value of
less than 0.05 was considered statistically signifi-
cant.

Results: Both the analyses taking a CRP cut-
off level of 0.5 mg/dl and quantitative serum CRP
levels failed to show any significant difference be-
tween the BPH group (0.59+0.11 mg/dl) and the
PCa group (0.55+0.18 mg/dl) (p=0.779; p=0.192).
Sedimentation rate was also similar in the BPH
and PCa groups (18.98 mm/hour vs 18.18 mm/
hour; p=0.870).

Conclusion: Our study could not demon-
strate any significant difference between serum
CRP levels of patients with BPH and PCa.

Key Words: PSA, Prostate biopsy, CRP, BPH,
Prostate cancer

Ozet

Amag: Prostat kanserinin inflamasyonla ilis-
kisi olabilecegi diisiiniilmektedir. Prostat spesifik
antijen prostat kanserinin tani, tedavi ve takiplerde
yaygin olarak kullanilmaktadir. C-reaktif protein
inflamasyonda yaygin kullanilan bir belirtegtir. Ca-
lismamizda tPSAs1 >4,0 ng/ml olan ve biyopsi ya-
pilmis hastalarda biyopsi sonucu benign prostat hi-
perplazisi (BPH) ve prostat kanseri (PCa) gelenler
arasindaki serum CRP degerlerini karsilagtirdik.

Gereg ve Yontemler: tPSA >4,0 ng/dl olan ve
biyopsiye karar verilen 182 hastada serum CRP
ve sedimentasyon hizlarma bakildi. Retrospektif
degerlendirme yapildi. 175 hastanin patolojik ve-
rilerine ulagildi. BPH ve PCa arasindaki CRP’ler
Wilcoxon-Mann Whitney U ve Kruskal Wallis
testleri yontemleriyle caligilarak karsilastirildi. Is-
tatisiksel degerlendirmede p<0.05 degeri anlamlilik
kriteri olarak kullanildi.

Bulgular: Hem serum CRP cut-off degeri 0,5
mg/dl olarak alindiginda hem de cut-off degeri go-
z6niine alinmadan serum degerleri dikkate alinarak
yapilan degerlendirmelerde BPH grubu (0,59+0,11
mg/dl) ve PCa grubu (0,55+0,18 mg/dl) arasin-
da istatistiksel anlamli fark bulunamad: (p=0,779;
p=0,192). BPH olgularinda sedimentasyon hizi de-
gerleri (18,98 mm/saat) ile PCa sedimentasyon hizi
degerleri (18,18 mm/saat) birbirine benzerdi, arala-
rinda istatistiksel anlamlilik saptanmadi (p= 0,870).

Sonug: Calisgmamizda; BPH ve PCa hastalari-
nin arasinda serum CRP degerleri arasinda anlaml
fark bulunamadi.

Anahtar Kelimeler: PSA, Prostat biyopsisi,
CRP, BPH, Prostat Kanseri
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Introduction

In men, prostate cancer (PCa) is the most common
cancer and the second leading cause of death (1). Today,
prostate specific antigen (PSA) is widely used for both
diagnostic purposes and monitoring treatment outcomes
(2). There is a need for a better prediction tool in addi-
tion to PSA both for guiding treatment and monitoring
progression. Many parameters apart from PSA, PSA de-
rivatives and kinetics have been used for confirming di-
agnosis and determining prognosis of PCa; CRP has been
reported to be one of the most powerful markers (3).
C-reactive protein is widely used for the treatment and
monitorization of a variety of disorders (4-6). Systemic
inflammation plays an active role for the initiation, per-
sistence, progression, metastasis, and clinical outlook of
cancer (7). C-reactive protein is an acute phase reactant
widely used in clinical practice; it is produced by hepa-
tocytes (8). It is used to predict the disease development
and determine prognosis in urological cancers including
PCa (9, 10). However, some authors have reported that
it does not play a significant role in the management of
patients with PCa (11). Hence, this is still a controversial
subject. Herein, we compared serum CRP levels on the
basis of biopsy results in patients who had a tPSA of >4.0
ng/ml and who underwent prostate biopsy. We aimed to
compare serum CRP levels in patients with benign pros-
tate hyperplasia (BPH) and PCa to determine in which of
the disorders CRP level was markedly elevated.

Material and Methods

Patients and their demographic properties: One hun-
dred and eighty-two patients who underwent prostate
biopsy between 2012 and 2015 were retrospectively stud-
ied. The medical data of 175 patients could be accessed
and thus only these patients were included in the final
analysis. Of these, 113 had BPH and 62 had PCa. Patients
with or without lower urinary system symptoms (LUTS)
were tested for PSA whenever they visited our outpatient
clinic or they requested this test to be done. One hundred
and seventy-five patients who had a tPSA level of > 4.0
ng/ml and who had an accessible biopsy result were en-
rolled in the study after the exclusion of other etiologies
causing PSA elevation. Patients with chronic disorders
that would potentially affect CRP levels, and those with
urethral catheterization, acute prostatitis, or urinary in-

fection were excluded. All patients routinely underwent
prostate volume (PV), postvoiding residual urine (PVR),
tPSA, CRP and sedimentation rate testing before biopsy
procedures. CRP levels and sedimentation rates were
compared between patients who were diagnosed to have
PCa and BPH.

Serum CRP analysis: Serum CRP cut-off level was
accepted 0.5 mg/dl. Levels above this cut-off were con-
sidered to represent inflammation. Levels below 0.5 mg/
dl were scored “0” point and those above 0.5 mg/dl were
scored “1” point. Additionally, statistical analyses were
also performed taking into account quantitative CRP
levels. Blood samples were studied using the immunotur-
bidimetric method with Architect C 8000 autoanalyzer
(Abbott Diagnostic) device and Archem Diagnostics kits
(Lot: 862, Ref: 02R04-3)

Sedimentation Rate Analysis: Sedimentation rate was
analyzed with SDM-100 automatic ESR analyzer device
using the Westergren method. The measurement unit was
determined mm/hour. The device periodically measures
sedimentation thickness of erythrocytes in blood samples
taken into specifically designed test tubes and sends the
calculated results to Laboratory Information System in
accordance with the Westergren method described be-
low. Westergren Method: A user “reads” level of sediment
at regular intervals using “Infrared Barrier” method with-
in a time period specified by the selected study method.
The readings are mathematically computed and printed
in accordance with the Westergren method (12).

Statistical Analysis: BPH and PCa were compared
with respect to age, serum CRP level, and sedimentation
rate. Age, CRP, sedimentation rate, tPSA, prostate volume
(PV) and postvoiding residual urine (PVR) were com-
pared with the use of Wilcoxon-Mann Whitney U test,
Kruskal Wallis test, Student t test. Statistical significance
was set at p<0.05.

Results

This study included a total of 182 patients who had a
total PSA level of >4.0 ng/ml and who underwent pros-
tate biopsy. All patients had their CRP levels and sedi-
mentation rates measured before prostate biopsy proce-
dures. Biopsy results could not be accessed in 7 patients.
One hundred and thirteen patients with a biopsy result
consistent with BPH and 62 with PCa were enrolled. The
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BPH and PCa groups had mean ages of 64.26 and 68.77
years, respectively (p=0,001). The mean CRP level was
0.5940.11 mg/dl in the BPH group and 0.55+0.18 mg/
dl in the PCa group. No significant difference was found
between BPH and PCa (p=0,779) with respect to patho-
logical CRP levels above a CRP cut-off level of 0.5 mg/dl.
Similarly, when cut-off level was discarded and the com-
parison was performed over numeric values, both groups
were still statistically similar to each other (p=0,192). BPH
and PCa groups also had statistically similar sedimentation
rates (18.98 mm/hour vs 18.18 mm/hour; p= 0.870) (Table
1). tPSA, PV and PVR results are seen table 1.

BPH PCa p

Age (y) 64,26+0,75 | 68,77+1,26 0,001"
(41-82) (43-88)

CRP 0,59+0,11 0,55+0,18 0,779

(ng/dl) (0,01-5,09) | (0,02-6,83) 0,192

Sedimentation Rate 18,98+2,11 | 18,18+3,00 0,870

(mm/saat) (2,0-62,0) (1,0-61,0)

tPSA 8,30+6,23 | 32,49+4,14 0,000

(ng(dl) (2,28-42,0) | (3,54-150,0)

Prostate Volume 61,03+3,15 | 50,29+3,29 0,128"

(ml) (15-153) (5-132)

Post Voiding Residual 48,0+5,84 | 55,96+1,02 0,630

Urine (0-300) (0-433)

(ml)

Table 1. Age in BPH and PCa, CRP and average sedimentation rate,
minimum-maximum values and standard error, p values p<0.05;
Wilcoxon-Mann Whitney U (CRP, *cut-off 0,5 ng/dl; less “0” and big-
ger “17) and Kruskal Wallis test, Wilcoxon-Mann Whitney U test (CRP'
quantitative measurement values), ** Student T test; p<0.05

Discussion

Recently, Prostate Spesific Membrane Antigen
(PSMA); prostate stem cell antigen, epithelial growth fac-
tor receptors, pAKT, nuclear kappa B, Macrophage inhib-
itor cytokine-1, Matrix metalloproteinase (MMP); MMP-
1, and MMP-9, microRNA, and ILs have been used in
addition to PSA to predict PCa (13-15). Nevertheless, it is
difficult to continuously monitor these parameters’ levels
during the progression phase of the disease. On the other
side, inflammatory markers can easily be determined in
serum and plasma and could be widely used in a variety
of clinical conditions.

C-reactive protein is a member of acute phase reac-
tants family; it is a cheap, non-invasive means to assess

inflammation and thus very widely used in clinical prac-
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tice (16). Prognosis is worse in patients with elevated CRP
levels. CRP possess some biological functions including
the activation of the complement system (17). Serum
CRP is routinely requested before biopsy in the urology
clinic. The purpose is to determine basic CRP values, ear-
ly prediction of the presence of urogenital infection and
to plan the management of potential infections. However,
there is no rationale for requesting CRP before biopsy in
the literature. This subject should be evaluated with dif-
ferent studies.

Dai et al. evaluated 7490 patients in a meta-analysis
and concluded that there is an association between se-
rum CRP level and survival in patients with urological
cancers. In that meta-analysis the majority of PCa pa-
tients had metastatic prostate cancer receiving docetaxel
chemotherapy (18). We compared the results of patients
who had a tPSA of greater than 4.0 ng/dl and who un-
derwent prostate biopsy procedure. We currently recom-
mend prostate biopsy to patients with a tPSA level of >4.0
ng/ml. This may be a limitation of our study. Perhaps it
will be necessary to compare the results of this study with
those patients reported from other clinics that perform
prostate biopsy for tPSA levels of less than 4.0 ng/ml.

Nakashima et al. showed that CRP was an indepen-
dent prognostic factor in patients with PCa (19). Lehrer
et al. reported that CRP level was higher in patients with
PCa metastases compared to those without, and it was
correlated to the presence of metastases (20). In contrast,
Van Hemelrijck et al. refused an association between CRP
level and PCa (21). Genetic variations and gene polymor-
phisms have also been reported in CRP studies, although
the notion that serum CRP level and PCa is correlated
has been denied. Some gene polymorphisms such as
rs1800947, rs2808630 and rs3093075 have been linked to
aggressiveness of PCa (22).

Studies aiming at showing a relationship between PCa
and CRP failed to show such a relationship for local and
locally advanced disease. Nevertheless, CRP appears to
be of clinical significance with regard to metastatic dis-
ease and predicts prognosis and survival. All of our study
group consisted of local or locally advanced disease. Only
a few studies have studied this subject in the literature.
We routinely study CRP and sedimentation rate before
prostate biopsy. By this practice we aim to find out and



Ayyildiz et al.

BPH ve prostat kanserinde CRP diizeyleri

record baseline CRP levels to be used later when compli-
cations, such as sepsis, develop after biopsy.

Studies have reported that analgesic and anti-inflam-
matory drugs are the leading nonprescription medica-
tions used by the elderly population, having a rate of 40-
60% (23). Considering the increased rate of analgesic use,
CRP levels may have been altered in both BPH and PCa
patients. Perhaps duration of use and doses of these drugs
may be important modifiers. In a domestic study con-
ducted on nursing home residents, 20.8% of the partici-
pants were using these medications (24). Another study
indicated that the usage rate of nonprescription medi-
cations was 72.5% (25). The situation is similar in other
countries, especially in USA. Multidrug use and nonpre-
scription drug use are particularly common among the
elderly population (23, 26-28). Therefore, drug effect
seems almost inevitable. In addition, study results may
have been influenced by the effects on body functions
and biochemical parameters. Therefore, this interaction
should be taken into account in such studies. We do not
know how serum CRP levels are affected in populations
using uncontrolled medication use, and population-
based studies are needed on this subject. There was no
recent active analgesic and anti-inflammatory drug use
among our patients applying to the department of urol-
ogy for having prostate biopsy.

Kim et al. retrospectively compared serum CRP lev-
els of 140 patients with BPH and 63 patients with PCa
who had a PSA level above 4.0 ng/ml and they reported
higher CRP levels among patients with PCa compared to
those with BPH (5.14 mg/L vs 3.98 mg/L, respectively)
(29). Their study population also included patients with
metastatic PCa. Our study population, on the other hand,
consisted of patients with local and locally advanced
PCa. Our BPH group, however, had similar characteris-
tics with that in the study of Kim et al. The mean serum
CRP level was 0.59 mg/dl (0.01 - 5.09) in our BPH group
and 0.55 mg/dl (0.02 - 6.83) in our PCa group. Maximum
sedimentation rates were similar in both groups, with the
BPH group having a sedimentation rate of 62 mm/hour
and the PCa group 61 mm/hour. Only one patient with
BPH also had chronic prostatitis detected in biopsy ex-
amination, and that patient had a CRP level of 0.21 mg/
dL It is unknown why serum CRP level was as high in

BPH as in PCa. Perhaps this was due to the gene poly-
morphism in our society. Further studies are needed on
this subject.

Turkish population still widely prefers using anti-
inflammatory drugs for all types of pain. Randomized
controlled studies can be conducted in patient popula-
tions which were not allowed to use anti-inflammatory
drugs. However, the likelihood of using anti-inflamma-
tory drugs before study enrollment would still be higher.
To our knowledge, anti-inflammatory drugs are effec-
tive on the acute stage of inflammation. Although it is
known that these medications also act on inflammation
in chronic use, the chronic effects long after a few doses
of these medications on inflammation and CRP levels
are unknown and it is equally challenging to study these
effects. Therefore, gene polymorphism and long-term
episodic anti-inflammatory drug use may have led to
different results in our study than the literature reports.
Perhaps, same problems may have applied to other stud-
ies in which no elevation of CRP levels were observed.
Unfortunately, this subject is not sufficiently clear in for-
mer studies. CRP levels were reduced as long as COX-2
inhibitors were used in both experimental and clinical
studies (30). It has been proposed that COX-2 inhibitors
may be used for chemoprevention of PCa. Kramer et al.
similarly reported that chronic inflammation and infec-
tion play a role in the etiology of PCa (31). Unlike our
study, McLennon et al. reported that chronic inflamma-
tion, observable in 14% in the first biopsy samples existed
in nearly all repeat biopsy samples taken 5 years later (32).
Similarly, PCa risk was reduced by aspirin, acetamino-
phen, and other non-steroidal anti-inflammatory drugs
(33); significant reductions have even been observed in
PSA when aspirin was administered to patients with la-
tent PCa (34). These studies suggest that inflammation
plays a role in the initiation and progression of PCa. Per-
haps inflammation is only one of multiple risk factors for
PCa. Immunohistochemical studies have shown the pres-
ence of CRP in both cytoplasms and nuclei of PCa tumor
cells (11, 35); the authors stated that elevated CRP level
may indicate that tumor will spread outside prostate tis-
sue, locally advance, and even metastasize. However, the
role of inflammation in the development of PCa has not
been clearly explained despite the above mentioned stud-
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ies (36). Many studies to date have indicated that CRP is
associated with survival and poor prognosis in other ad-
vanced stages, metastatic and castration-resistant stage,
and patients receiving chemotherapy (3, 4, 18).

Our study has some limitations. These include its ret-
rospective nature, taking a tPSA cut-oft level of > 4.0 ng/
dl, the absence of subgroup analyses, and the inability to
enroll all stages of PCa. Prospective, large-scale studies
that will exclude subjects using anti-inflammatory drugs,
include all PSA levels, and study CRP gene polymor-
phisms are needed.

Although CRP molecules have been shown within
PCa tumor cells by immunohistochemical studies, PCR
studies failed to confirm this finding, suggesting that
there is an ongoing uncertainty surrounding the relation-
ship between CRP and PCa (4, 11).

Conclusion

The uncertainty surrounding the role of CRP in pros-
tatic diseases continues. We failed to show any significant
difference between CRP levels of patients with BPH and
PCa. However, we do not know yet whether analgesic and
anti-inflammatory drugs widely consumed in our coun-
try have influenced CRP levels determined in our study.
Subgroup analyses in which separate analyses of local
and locally advanced stages are performed and in which
the gleason score is included are needed. Therefore, there
is a need for multicenter, prospective, randomized, con-
trolled studies with subgroup analyses, which will also
study gene polymorphisms.
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