Prostate inflammation

Association with benign prostatic hyperplasia and prostate cancer
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Objectives: To study the association and possible
relationship of prostate inflammation with benign
prostatic hyperplasia (BPH), and prostate cancer.

Methods: The medical records and pathological
findings of all Saudi patients who underwent
transrectal ultrasound guided prostatic needle biopsies

in King Abdulaziz University Medical City, Jeddah,
Kingdom of Saudi Arabia from June 2003 to June 2008
were reviewed retrospectively. The indications for biopsy
were elevated levels of serum prostate specific antigen,
abnormal findings on digital rectal examination, or both.
Thespecimensharboringinflammation, adenocarcinoma,
BPH, or their combinations, were selected and included
in the study.

Results: A total of 214 patients were selected with an age
ranging from 37-100 years (median=68). Inflammation
was histologically evident in 88 patients. Of them, only
one demonstrated acute inflammation, while 87/88
demonstrated chronic inflammation with, or without
acute inflammation. Histopathologic features were
categorized into 3 main categories: inflammation alone
(12/214, 5.6%), BPH category (126/214, 58.9%),
and cancer category (76/214, 35.5%) patients. The
last 2 categories also included cases associated with
inflammation. In the overall analysis of 214 specimens,
BPH with inflammation was more prevalent than cancer
with inflammation (43/214 [20.1%] versus 33/214
[15.4%]). In a subgroup analysis within each category,
inflammation was less prevalent in the BPH category
compared to the cancer category (43/126 [34.1%] versus
33/76 [43.4%]).

Conclusion: The association between chronic
inflammation and both BPH and cancer is obvious in
our study. Further studies are needed to substantiate this
observation, and to clarify the magnitude of association
of inflammation with BPH compared to cancer.
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Inﬂammation of the prostate is associated with
prostate cancer and benign prostatic hyperplasia
(BPH).! Studies suggest a common relationship
between inflammation and prostate cancer. This
hypothesis was supported by the identification of some
common molecular pathways in the development of
both processes,? as well as by the possible association
of prostate cancer with sexually transmitted infections.’?
On the other hand, histological inflammation can also
be demonstrated in most BPH pathological specimens.*
Chronic histologic inflammation was found in more
than 78% of men in the recently published Reduction
by Dutasteride of Prostate Cancer Events (REDUCE)
study,’ reflecting its almost ubiquitous nature in aging
men. Some studies on the pathogenesis of BPH have
provided an evidence-based thesis that strongly suggestsa
role of inflammation in the progression and propagation
of histological BPH.®® The objective of this study is to
evaluate the association and possible relationship of
prostate inflammation with BPH and prostate cancer in
transrectal ultrasound guided (TRUS) prostatic biopsies
obtained from Saudi patients.

Methods. The medical records and pathological
findings of Saudi patients who underwent TRUS guided
prostatic needle biopsies in King Abdulaziz University
Medical City, Jeddah, Kingdom of Saudi Arabia from
June 2003 to June 2008 were reviewed retrospectively.
The institutional Ethics Committee approved the study
protocol, and written informed consent was obtained
for each patient prior to TRUS guided biopsies. The
indications for biopsy were either due to elevated levels
of serum prostate specific antigen (PSA), abnormal
findings on digital rectal examination, or both. Biopsy
cores were obtained from various sites in the prostate
according to the standard sextant technique, 3 cores
from each of the lateral aspects of the prostate. A
single pathologist analyzed the specimens. Specimens
harboringinflammation, adenocarcinoma, BPH, or their
combinations were selected and included in the study.
Excluded from the study, were other types of prostatic
malignancies. The selected prostatic specimens were
categorized according to their pathological features into
3 main categories: inflammation alone, BPH category,
and cancer category. The BPH category was sub-
classified into BPH alone and BPH with inflammation,
while the cancer category was sub-classified into cancer
alone and cancer with inflammation. Specimens having
both cancer and BPH were considered as cancer.
Histopathologically, hyperplasia was characterized by
an increased number of epithelial and stromal cells; with
papillary infolding, projections or cystic dilatation; and
an increase in the fibrous and muscular components.
180  Saudi Med J 2009; Vol. 30 (11)

WWW.Smj.org.sa

Inflammations were regarded as acute (Al), chronic
(CI), or both. Inflammation was determined by the
presence of inflammatory infiltrates with the presence
of neutrophils in Al, lymphocytes and/or plasma cells
in CI, and all these cells in mixed inflammation. Overall
analysis of data was carried out in all selected patients,
and then subgroup analysis was carried out within
each specific histological category of BPH, cancer, and
inflammation alone.

Study data were compiled and examined with
Microsoft Office Excel 2007 (12.0.6331.5000) SP1
MSO (12.0.6320.5000) software.

Results. A total of 214 patients were selected with
ages ranging from 37-100 years (median of 68 years).
The age distribution in patients harboring inflammation
is shown in Table 1. The standard sextant technique was
utilized. The different histological categories encountered
in the examined specimens are demonstrated in Table 2.

Table 1 - Age distribution in patients with inflammation.

Age group, Inflammation BPH with Cancer with
years alone (n=12) inflammation inflammation
(n=43) (n=33)
n (%)
<50 2 (16.7) 4 (9.3) 2 (6.1)
50-<60 5 (41.7)* 8 (18.6) 8 (24.2)
60-70 3(25) 24 (55.8)* 10 (30.3)
>70 2 (16.7) 7 (16.3) 13 (39.4)*

*peak of incidence of each category among age groups,
BPH - benign prostatic hyperplasia

Table 2 - Histological categories and findings in specimens (n=214).

Histological categories n (%)
Benign prostatic hyperplasia (BPH)

BPH alone 83 (38.8)

BPH + inflammation 43 (20.1)
Total 126 (58.9)
Cancer

Cancer alone 43 (20.1)

Cancer + inflammation 33 (15.4)
Total 76 (35.5)
Inflammation alone

Chronic inflammation (CI) 7 (3.3)

Acute inflammation (AI) 0 (0)

CI + Al 5 (23)
Total 12 (5.6)

Disclosure. This study was supported by the Ahmad
Hasan Fitiahi Chair for Research on Prostatic Diseases,

Jeddah, Kingdom of Saudi Arabia.
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Inflammation was histologically evident in a total of 88
patients. Of those patients, 87/88 demonstrated chronic
inflammation with, or without acute inflammation.
Chronic inflammation was evident in 51/88 patients
(58%), chronic with focal acute inflammation in 36/88
(40.9%), and acute inflammation in 1/88 (1.1%).
Within each of the 3 main categories, inflammation
alone included 5.6% of patients, the BPH category
involved 58.9% of patients, while the cancer category
incorporated 35.5% of patients. In the overall analysis
of all 214 specimens, BPH with inflammation was
more prevalent than cancer with inflammation. In
the subgroup analysis within each separate category,
inflammation was less prevalent in the BPH category
compared with the cancer category, as demonstrated
in Figure 1. The prevalence of inflammation with BPH
and cancer in different histologic study reports">? from
Western countries was compared to the current study as
summarized in Table 3.

Discussion. It is nowadays widely accepted that
inflammation has a role in many human cancers."
Chronic inflammation has emerged as a potential

50.00%
45.00%

43.40%

Percentage of inflammation

Al Patients Subgroup Analysis
Histologic category

Figure 1 - The prevalence of inflammation with either benign prostatic
hyperplasia (BPH) or cancer in all patients, and in each
specific histologic category.

risk factor for carcinoma in many organs such as the
liver, colon, bladder, lung, and pancreas.'"'* The
high prevalence of chronic inflammation infiltrates
in pathological specimens of the prostate, including
radical prostatectomy specimens, prostate biopsies,
and transurethral prostate resection chips, has led to
speculation that chronic inflammation may also be
associated with prostate cancer.'

There is a body of literature of epidemiological and
histological studies suggesting a link between chronic
inflammation and prostate cancer. Sexually transmitted
infections are hypothesized to play a role in the
development of prostate cancer.'” In epidemiological
and meta-analysis studies,>'>'* aspects of sexual
behavior and possible indicators of exposure to sexually
transmitted infections, including number of sexual
partners, age at first intercourse, and frequency of sex,
have each been reported to be associated with prostate
cancer risk. Epidemiological studies*'*' linking
chronic inflammation to prostate cancer, however,
have limitations because an unknown proportion
of chronic prostatic inflammation is not associated
with any clinical sign or symptom (asymptomatic
inflammatory prostatitis), and represent an incidental
pathological finding. Data from the REDUCE study’
failed to establish substantive links between the chronic
prostatitis symptom index score and the presence of
histologic inflammation.

Although pathological studies are more reliable
than epidemiological ~studies to evaluate the
association between inflammation and prostate cancer,
pathological studies assessing the association between
chronic inflammation and prostate cancer and BPH
are conflicting. MacLennan et al’ investigated the
association and the influence of chronic inflammation
on prostate cancer development by performing repeat
biopsies in 177 patients with high PSA (4 ng/ml or
greater), and/or abnormal digital rectal examination. Of
them, 144 (81%) had chronic inflammation on initial
biopsy, and 39 (22%) had cancer. Of the 39 patients
with cancer, 29 also showed chronic inflammation on
biopsy. The authors concluded that there was a strong

Table 3 - Prevalence of inflammation with benign prostatic hyperplasia (BPH) and cancer in different histologic studies.

Studies Specimen Inflammation (total) ~ BPH + inflammation Cancer + inflammation
n/total (%) n/total (%) n/total (%)
Current study TRUS guided biopsy 88/214  (41.1) 43/214  (20.1) 33/214 (15.4)
MacLennan’ TRUS guided biopsy 144/177 (81) 29/177 (16.4)
Gerstenbluth' RP 40/40 (100) 40/40 (100) 20/40 (50)
Delongchamps et al' Autopsy 113/167 (67.7) 70/167  (42) 27/167 (16.2)

TRUS - transrectal ultrasound, RP - radical prostatectomy
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association between chronic inflammation and prostate
cancer.

On the other hand, many pathological studies failed
to demonstrate any clear association between chronic
inflammation of the prostate and cancer, linking chronic
inflammation to BPH instead.” Gerstenbluth et al”
examined 40 whole mount radical prostatectomy (RP)
specimens for the presence and distribution of chronic
inflammation infiltrates. All the specimens contained
multifocal areas of chronic inflammation. Inflammatory
infiltrates were spatially associated with cancer in only
half of the RP specimens. In comparison, chronic
inflammation was noted within theareas of BPH in all the
cases with chronic inflammation in the transition zone.
The authors concluded that chronic inflammation was
more associated with BPH than cancer in RP specimens.
Additionally, in a more recent study, Delongchamps et
al' prospectively analyzed 167 autopsied prostates to
identify each focus of cancer, benign prostatic hyperplasia
nodules, and areas of acute or chronic inflammation.
The association of the prevalence of prostate cancer,
BPH and inflammation were statistically assessed.
Inflammation was present in 113 (67.7%) of 167 cases.
Of the glands harboring BHP, 75% were also involved
with chronic inflammation compared to only 50% of
those without BHP. Comparatively, the glands with or
without any evidence of cancer were similarly involved
with chronic inflammation (55% versus 58%). Acute
inflammation was not significantly associated with
either BPH or cancer. Those authors concluded that
chronic inflammation appeared to be directly associated
with the presence of BPH, but not with cancer.

An obvious observation in the current study is the
association between chronic- rather than acute-prostatic
inflammation and both BPH and cancer. However,
the magnitude of association of chronic inflammation
with either BPH or cancer cannot be determined
in our study, since the associations of inflammation
with BPH and cancer in overall specimens compared
to those within each separate histologic category
are conflicting. In overall specimens, we identified
20.1% of all specimens having combined BPH and
inflammation, while cancer with inflammation was
less prevalent and was demonstrated in 15.4%. On the
other hand, within each separate histologic category we
found that inflammation was less prevalent in the BPH
category (34.1 %) compared to 43.4% in the cancer
category. When comparing the prevalence of histologic
inflammation in Saudi patients in our study to those in
a variety of histologic studies>”" reported in Western
countries, clearly the prevalence of inflammation in the
current study (41.1%) is lower than the 67.7%, 78.8%,
81%, and 100% prevalence in other reports involving
TRUS guided biopsies, autopsy, or RP specimens. This
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finding, together with the obvious finding of association
between inflammation and cancer, can explain, at least
in part, our previous findings' that prostate cancer in
Saudi patients has a low incidence, but commonly of
high grade nature.

Ultimately, inflammation is complex in its nature and
probably involves variable and concomitant mechanisms
that cannot be distinguished by studying inflammatory
infiltrates on pathological material. Additionally, our
study has the limitations of a retrospective conduct.
Accordingly, our observations still need further
validation to provide better evidence in this regard.
Further epidemiological, histological, and molecular
studies are needed to enhance our understanding of the
role of inflammation and its association with BPH and
cancer.

In conclusion, the association between inflammation
and both BPH and cancer is obvious in our study,
providing some evidence that inflammation in the
prostate gland appears to be closely related to both BPH
and cancer. However, this observation still needs further
validation to provide better evidence in this regard.
Further studies are needed to expand our perception of
the role of inflammation and to clarify the extent of its
association with BPH compared with cancer.
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