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The Association of Obesity and Sistemic Arterial Hypertension
with High-Grade Prostate Cancer: Our Experience

Simona Di Francesco” and Raffaele L. Tenaglia

Department of Biomedical Sciences, University G. D’Annunzio Chieti-Pescara, Italy

Abstract: Introduction: Prostate cancer (PCa) is the first most frequently diagnosed cancer and the second most
common cause of cancer death worldwide. We hypothesized that the presence of obesity and systemic arterial
hypertension (SAH), separately and combined, would be associated with increased High-grade PCa risk, since the initial
diagnosis.

Methods: We evaluated, in 133 patients undergoing prostate biopsy at our institution, the relationship between obesity
(BMI= 30) and SAH (systolic blood pressure = 140, diastolic blood pressure = 90) with High-grade PCa (Gleason score =
7) at initial diagnosis. Men with urological surgery history, steroid therapy, chemotherapy, incomplete data, were
excluded.

Results: Obesity was significantly associated (OR 2.25, p < 0.05) with High-grade PCa since the initial diagnosis.
Particularly, obesity in association with SAH, was significantly linked to aggressive PCa pre-treatment (OR 2.84, p <
0.05). SAH was not associated in our study with aggressive PCa in hon-obese men.

Conclusions: Obesity and SAH were significantly linked to aggressive PCa, at initial diagnosis, prior to hormonal or
surgical therapy. Further larger studies should better clarify this relationship to support these associations and to

evaluate future preventive and therapeutic strategies.

Keywords: Prostate Cancer, obesity, systemic arterial hypertension, High-grade Prostate cancer, prevention.

1. INTRODUCTION

Prostate cancer (PCa) is the first most frequently
diagnosed cancer and the second most common cause
of cancer death worldwide [1].

Research evaluating the relation between systemic
arterial hypertension (SAH) and PCa was limited and
conflicting, showing a positive association or not
relationship [2-10].

Moreover clinical studies related to the association
between SAH and High-grade PCa, at initial diagnosis,
pre-treatment, were absent.

The aim of the research was therefore to investigate
the association of obesity and SAH, separately and
combined, with high-grade PCa, pre-treatment, at initial
diagnosis.

2. METHODS

We evaluated the relationship between obesity,
SAH and high-grade PCa in 133 patients, undergoing
prostate biopsy at our institution between 2006 and
2009, with positive biopsy for PCa at initial diagnosis.

Ten-core transrectal ultrasound-guided (TRUS)
biopsies were performed. Biopsies were read centrally
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and assigned Gleason Score. High-grade PCa was
defined by a Gleason score = 7.

Obesity (BMI = 30) and SAH (Systolic blood
pressure = 140, Diastolic Blood Pressure = 90) were
recorded at the time of the first consultation and
collected retrospectively from medical chart reviews.

Men with urological surgery history, steroid
hormone therapy, chemotherapy, incomplete data,
were excluded.

Differences in the distribution of continuous
variables between study groups were described as
median and assessed for statistical significance with
Mann-Whitney Rank Sum Test or t-test. Differences in
distributions for categorical variables were expressed
as number of patients (frequencies and percentage)
and evaluated wusing Chi-square testing of
independence; however, when low cell counts were
found, Fisher's exact testing was utilized. Odds ratios
was calculated for the parameters in each group. A P
value <.05 was considered statistically significant.

3. RESULTS

Obesity, was significantly associated (OR 2.25, p <
0.05) with aggressive PCa (Gleason Score = 7) and
inversely related to low-grade PCa (OR 0.35, p < 0.05)
(Figure 1).

Moreover in SAH patients, after stratification by
obesity, SAH was associated with aggressive PCa,
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Figure 1: Obesity and PCa aggressiveness association.
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The figure showed that obesity was related to an increased risk for High-grade PCa (OR 2.25, p < 0.05) and contemporary to a

reduced risk for Low-grade PCa (OR 0.35, p < 0.05).
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Figure 2: SAH and High-grade PCa in obese cases vs non-obese cases.

The figure showed that SAH (Systemic arterial Hypertension) was related to an increased risk for High-grade PCa (OR 2.84, p <

0.05).

only in obese cases, but not in non-obese men (OR
2.84, p < 0.05) (Figure 2).

4. DISCUSSION

The aim of this study was to examine firstly in a
retrospective analysis of 133 patients with PCa at initial
diagnosis, the association between obesity, SAH and
High-grade PCa.

Obesity was consistently associated with an
increased risk for aggressive or High-grade PCa, with
poorer quality of life and higher mortality [11-19].

Similarly, in our study, we found that obesity was
significantly associated with increased High-grade
PCa. Particularly, men had a greater than 2-fold

increased risk of High-grade disease, compared with
non-obese cases.

Previous studies assessing the association between
SAH and PCa were limited and conflicting. Beebe-
Dimmer et al. revealed a positive association between
SAH and PCa [8]. Han et al. showed how the diastolic
blood pressure was positively associated with serum
PSA levels [9]. Takeshita et al. showed that SAH was
positively associated with PCa development in the
TRAP transgenic rat model [10]. Subsequent studies,
however, did not demonstrate a statistically significant
association between SAH and incidence of PCa [20].
On the other hand, other investigators showed a
significant relationship between SAH, advanced PCa
and biochemical recurrence [21-23].
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In addition, it was shown that patients with PCa
suffering from SAH and overweight had a significantly
lower survival time compared with control subjects [24].
In recent studies obesity, hypertension and a
composite score of metabolic factors were associated
with an increased risk of bone metastases and death
from PCa [25-27].

In our study we firstly found that SAH was
associated with high-grade PCa, pre-treatment, but
only in obese cases. These findings suggest that SAH,
at initial diagnosis of PCa, might be associated with
more aggressive disease, but only in obese men, with
hypertension possibly conferring no risk of aggressive
PCa in non-obese men.

The pathogenic mechanisms potentially linking
obesity and SAH to PCa aggressiveness are poorly
understood. The link between obesity, SAH and PCa
has a strong association to insulin resistance,
hyperinsulinemia, steroid and peptide hormones and
inflammatory markers [28].

Particularly, epidemiological studies showed a
relationship between inflammatory state and SAH,
mainly in association with obesity. This combination
could cause increased secretion of pro-inflammatory
peptides and adipokines (e.g fibrinogen, C-reactive
protein, TNF-a, IL-6, leptin, resistin) that in turn
stimulate the immune system and create an
environment that perpetuates the infiltration and the
production of pro-inflammatory molecules [29-31].

We previously reported an important role of
inflammation and immune system as a regulator in PCa
physiology and pathology [32,33]. The chronic
inflammation, reactive oxygen species (ROS) and
oxidative stress associated with SAH and obesity may
also contribute to PCa progression [34-36].

Immunological and metabolic changes associated
with obesity and SAH could contribute directly to the
growth and progression of PCa through the promotion
of mitogenesis (e.g increased leptin, Resistin, IGF-1,
insulin), angiogenesis (e.g increased VEGF, IL6, IL8,
etc.), tumor invasiveness (leptin, IL-6, etc.) and
activation of sympathetic nervous system (SNS)
[31,37,38].

Pre-clinical evidences showed that antihypertensive
use (beta blockers) could affect PCa progression;
particularly SNS stimulation induced by SAH and
obesity could induce metastases in PCa models and
the administration of beta blockers could prevent

promotion of metastases [39,40]. Principal mediators of
SNS activation consisted of activated adrenergic 2
receptors, involved in immune system response to PCa
[41]. A recent clinical study confirmed these findings in
humans showing that beta blockers use was
associated with reduced mortality in patients with High-
risk or metastatic PCa at initial diagnosis [42].

CONCLUSIONS

In our study, we firstly found that obesity and SAH,
particularly in combination, at initial diagnosis of PCa,
were significantly linked to High-grade prostatic cancer.

Further larger studies should better clarify this
association to support these relationships and to
evaluate future preventive and therapeutic strategies.
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