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ABSTRACT

We assessed the correlation between BMI and Gleason score in prostate biopsies
in Chinese Population. In this retrospective study, we collected the Gleason score,
PSA, BMI, age, race, and other related clinical data on 290 patients who had undergone
prostatic biopsy. We then compared the prostate cancer detection rates and Gleason
scores between the high BMI group (BMI = 25; 143 cases) and low BMI group (< 25;
147 cases). Among the 137 patients in whom prostate cancer detected, 70 had high
BMIs and 67 had normal BMIs, making the detection rates 48.95% and 45.58%
respectively. Seventeen prostate cancer patients had low Gleason scores (Gleason
score < 7), while 120 had high Gleason scores (= 7). Within the high BMI group,
44.76% had high Gleason scores, which was significantly greater than the 38.10% in
the low BMI group (P = 0.027). These results indicate that while there was no effect
of BMI on the rate of positive prostate cancer biopsies, the rate of high Gleason scores
was greater in the high BMI group than the normal BMI group.

Published: August 20, 2016

INTRODUCTION

Prostate cancer (PCa) is the most common malignant
tumor of the male urinary system. In recent years, the
mortality rates for PCa have increased globally, except
in a few high-income countries such as United States
[1-3]. With the popularization and application of prostate-
specific antigen (PSA) screening, a growing number of
patients are receiving prostate needle biopsies to confirm
PCa. Body mass index (BMI) is an independent risk factor
for hypertension, diabetes and coronary heart disease,
among others [4-7]. To investigate the relationship
between PCa and BMI, between February 2012 and
January 2014, we measured the BMIs of 290 patients at
our hospital and assessed the clinical significance of BMI
with respect to prostate biopsy in Chinese Population.

RESULTS

General characteristics of the study population

Among the 290 patients studied, the biopsies of
137 were diagnosed as PCa and 153 were determined to

be benign prostate tissue. Total PSA (tPSA), free-to-total
PSA ratios (f/t ratios) and total prostate volume (TPV) all
significantly differed (P < 0.001) between the PCa and
benign groups. Likewise, there were significant differences
between the PCa and benign groups with respect to median
tPSA (PCa: 42.7 ng/ml vs. benign: 13.5 ng/ml) and
corresponding f/t ratios (PCa: 0.11 vs. benign: 0.16) and
TPV (PCa: 35 cm® vs. benign 51 cm?®) (Table 1).

Analysis and comparison of BMI in PCa and
benign groups

Among the 143 patients with a high BMI (> 25), PCa
was detected in 70. Among the 147 patients with a low BMI
(< 25), PCa was detected in 67. The detection rates were
thus 48.95% and 45.58% for the high and low BMI groups,
respectively, which was not a significant difference (Table 2).

A comparative analysis of the relationship between
Gleason score and BMI in patients with PCa

Seventeen of the PCa patients had a low Gleason
score (< 7), while 120 had a high Gleason score
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Table 1: Clinical data for patients with benign prostate tissue and PCa

PCa (137) Benign (153) P
Age (years) 74.12 +7.60 71.40 +8.14 0.03
tPSA (ng/ml) 42.7 (2.99 —> 100) 13.5 (8.4-21) <0.001
f/t ratio 0.11 (0.08-0.16) 0.16 (0.1-0.21) <0.001
TPV (cm3) 35 (21-73) 51 (33-81) <0.001

Values are expressed as mean + standard deviation. Total prostate-specific antigen (tPSA), free-to-total prostate specific

antigen ratio (f/t ratio) and total prostate volume (TPV).

Table 2: Analysis and comparison of BMI in the PCa and Benign groups

PCa (137) Benign (153) All Rate (%)
High BMI group 70 73 143 49.0
Low BMI group 67 80 147 45.6
All 137 153 290

P >0.05 (PCa rate in high BMI group vs. low BMI group).

Table 3: Analysis of the relationship between Gleason score and BMI in patients with PCa

All PCa High Gleason group HGPCa rate
High BMI group 143 70 64 44.8%
Low BMI group 147 67 56 38.1%
All 290 137 120

P =0.027 (HGPCa rate in high BMI group vs. low BMI group).

(= 7 points). Patients with a high Gleason score accounted
for 44.76% (64 cases) of those in the high BMI group,
which was significantly higher than the 38.10% (56 cases)
in the low BMI group (P < 0.05) (Table 3).

DISCUSSION

Accompanying the development of modern society
and the improvement of living standards is the increasing
incidence of obesity. According to statistics gathered in
developed countries, the obesity rate among adults has
reached 35%, and 15% to 20% patients die from various
diseases combined with obesity [8]. Consequently, the
relationship between obesity and disease is receiving
more and more attention. Obesity is often accompanied
by three conditions, high blood pressure, high blood sugar,
and high serum cholesterol or triglyceride levels, which
in combination are referred to as metabolic syndrome
[9, 10]. PCa is the most important threat to male health in
many European countries, and it has the highest incidence
of cancer among males in the United States, and is the
second highest cause of death among males [11-14]. With
improvements in people’s living standards and advances

in medical diagnosis, the incidence of PCa in China is
increasing each year [15-19]. Epidemiological studies
have shown that obesity increases the prevalence and
mortality of multiple cancers, and increasing evidence
suggests obesity is associated with a high Gleason
score for PCa (HGPCa) and an increase in PCa-specific
mortality [20, 21]. We found that although BMI is not an
independent risk factor for the development of PCa, it is
associated with HGPCa. These results are consistent with
an earlier study of 4,926 American patients by Kryvenko
et al. [22]. The samples collected by Kryvenko et al. were
from Western world patients and they may differ from
Asian population in several clinicopathological aspects.
Moreover, since there are no such extensive PSA screening
in China as in the Western world, PSA values measured in
this study are strikingly different from what we currently
see in the Western world patients. Based on these points,
our research will be a valuable addition to their work.

In this retrospective study of patients who underwent
prostate biopsy, 44.8% of those with a high BMI also
had a high Gleason score, which was significantly
higher than the fraction in the low BMI group (38.1%)
(P = 0.027). This suggests obese patients will increase
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the HGPCa-positivity rate for prostate punctures. Liang
et al. performed a logistic regression, adjusting for age,
race, rectal examination, family history of PCa, past
medical history, etc. [7]. They found that BMI is positively
associated with PCa and high HGPCa. In addition, Lee et
al. observed that BMIs in Asian men correlated with the
results of prostate biopsy [23]. Our results also showed
that the rate of positive prostate biopsies is associated
with age, tPSA, f/t ratio and TPV, but more importantly,
we found that BMI significantly affected the HGPCa
rate among prostate biopsies. We therefore suggest that
in clinical settings, in order to detect possible HGPCa
through prostate puncture, the BMI should be considered
as well as the age, tPSA, f/t ratio and TPV.

A BMI provides predictive information about the
risk of HGPCa and is an important factor affecting the
Gleason score of prostate biopsies. Nevertheless, because
of the small sample size in this study, its statistical power
and our ability to draw conclusions are limited. More
patients from our center as well as other hospitals should
be recruited in future studies.

MATERIALS AND METHODS

Materials

We studied a group of 290 patients with an average
age of 72.5 years (range, 39 to 89 years). Serum tPSA
was > 10 ng/mL in 203 cases, 4 to 10 ng/mL in 72 cases,
and <4 ng/mL in 15 cases. All of the patients underwent
rectal ultrasound prostate biopsy, after which 137 samples
were diagnosed as pathological PCa, and 153 samples
were determined to be benign prostate tissue. Biopsy
specimens containing adenocarcinoma were scored
according to the Gleason grading system, and HGPCa was
defined as the presence of a Gleason score >4 + 3.

Research methods

Determination of serum tPSA, TPV, f/t ratios and BMI

Serum tPSA was determined using a
chemiluminescence method. Total prostate volume
(TPV) was calculated as: 0.52 x Left and right diameter
x anteroposterior diameter x upper and lower diameters.
f/t ratios were calculated as: serum free PSA/serum tPSA.
BMI was calculated as: body weight (kg) / height® (m)

Ultrasound guided prostate biopsy

Using a Sequoia 512 color Doppler ultrasound
diagnostic system (Siemens Company). Prostate needle
biopsies were carried out using an 18 G needle and an
automated biopsy gun (Bard Inc.). Prostate needle biopsies
were performed at 12 sites, and suspicious lesions were
sampled 1-3 times. Six sites each were punctured in the
left and right lobes of the prostate. Suspicious lesions
were punctured within prostate nodules and abnormal

echo areas, after which the biopsy specimens were sent for
pathological examination. To prevent infection, antibiotics
were used for 3 days.

Statistical methods

SPSS 17 software was used for statistical analysis.
TPSA, f/t ratio, TPV and other information with skewed
distributions were expressed as median and quartiles
(P25 to P75). Normally distributed data were described
as the mean + standard deviation. In the two groups,
normally distributed data were compared using ¢ tests.
Rates were compared using the y*test. Values of P <0.05
were considered significant.
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