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Correlation of blood glucose and prostatic-related parameters in patients with prostate

enlargement
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Abstract

Enlarged prostate, either in benign prostatic hyperplasia or prostate cancer is the predominant urological disease affecting older men. Metabolic
syndrome including high blood glucose was considered to take part in the development of prostate enlargement, although their association is still
unclear. This study aims to investigate the correlation between blood glucose with prostatic-related parameters. A cross-sectional study was
conducted involving 91 men with prostate enlargement from Urology Polyclinic, Tabanan Hospital, Bali Province, Indonesia. Prostatic-related
parameters collected include patient’s international prostate symptoms score using the questionnaire, prostate-specific antigen and random blood
glucose analysis from serum blood sample, and prostate volume determined with transabdominal ultrasonography. Patient’s mean age was 65.4
+ 10 years, mean prostate volume 52.7 + 26 ml, mean prostate-specific antigen (PSA) 9.2 + 17 ng/ml, mean international prostatic symptoms
score (IPSS) 14.31 + 7.1, mean random blood glucose 121.1 + 40.5 mg/dl. This study found weak positive correlation between random blood
glucose and prostate volume (r=0.269; p=0.01). PSA and prostate volume showed moderate positive correlation (r=0.365; p<0.001). No correlation
between random blood glucose with PSA or IPSS was found in this study. This study found random blood glucose has positive correlation with
prostate volume. We recommend enhancing blood glucose control to prevent the progress of prostate enlargement.
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1. Introduction

Enlarged prostate is the most common cause of lower urinary enlargement, diabetes mellitus prevalence was also increasing

tract symptoms in elderly men. As life expectancy increases,
the elderly population is increasing and so does the incidence
of prostate enlargement. Research in Asia showed the
prevalence of benign prostatic hyperplasia (BPH) increases
after the age of 40 years, with a prevalence of 8-60% at the age
of 90 years (1). Prostate enlargement causes various morbidity
and high financial burden, thus making prevention efforts
mandatory. Risk factors thought to affect prostate enlargement
are divided into non-modifiable factors and modifiable factors.
Non-modifiable factors include age, race, and genetics, while
modifiable factors include sex steroid hormones, metabolic
syndrome, obesity, diabetes, physical activity, diet, and
inflammation (2). Investigating the association of those risk
factors with prostate enlargement, particularly the modifiable
one, can be beneficial to prevent and treat prostate
enlargement.

Besides the increase in the prevalence of prostate
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(3). By 2030, the global prevalence of type 2 diabetes mellitus
is expected to increase up to 7079 cases per 100,000 people,
demonstrating an ongoing rise in all regions (4). Type 2
diabetes mellitus was commonly seen in developed countries,
but there are alarming tendencies in lower-income nations. The
prevalence of diabetes in hospital-based studies may be
underestimated because blood glucose measurements were
never carried out by many people until there is a symptom. A
lot of diabetic patients also do not comply with treatment,
resulting in consistently high blood glucose (5).

Evidence showed that hyperglycemia is considered to take
part in the development of prostate enlargement (6). Although,
the association between the two is still unclear. Understanding
the potential relationship of hyperglycemia with prostate
enlargement could improve men’s quality of life significantly.
This study aims to investigate the correlation between random
blood glucose with prostatic-related parameters including
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prostate volume, international prostate symptoms score (IPSS),
and prostate-specific antigen (PSA).

2. Materials and Method

This study was a cross-sectional study conducted at the
Urology Polyclinic of Tabanan Hospital, Bali Province,
Indonesia from January-March 2022. This study methodology
has been approved by the Institutional Review Board of
Tabanan Hospital with the ethical clearance letter number
800/3102/KEPEG/RSUD. Informed consent has been obtained
from all patients. We included all patients with prostate
enlargement (prostate volume >20 ml) which was determined
by transabdominal ultrasonography. Patients with repeated
admission, incomplete data, and who refused to participate
were excluded from this study. Research participant selection
was done using total sampling methods. The independent
variable in this study was random blood glucose (RBG), while
the dependent variables were prostate volume, IPSS, and PSA.
The patients were asked to fill out and submit the IPSS
questionnaire, with the total score being the sum of the scores
in each question. Serum blood samples were used to measure
PSA and RBG on a clinical chemistry analyzer (Thermo
Scientific Indiko Plus, Finland). Prostate volume was
measured by transabdominal ultrasonography (GE® LOGIQ
P9, South Korea) and calculated from transverse images by
using the prostate ellipsoid formula (0.524 X height x width x
length).

Data analysis was performed by using IBM Statistical
Package Software for Social Science® version 23.0. The
normality of numerical data distribution was measured using
the Kolmogorov-Smirnov test. The correlation between
random blood glucose and prostate-related parameters was
analyzed using the Pearson correlation test for normally
distributed data. Otherwise, the Spearman correlation test will
be used. Further analysis was carried out using multiple linear
regression analysis to investigate the association between
prostate volume and other parameters. A two-tailed p<0.05
was considered a statistically significant association.

3. Results

There were a total of 114 men with prostate enlargement
visiting the Urology Polyclinic at Tabanan Hospital from
January-March 2022. 23 patients were excluded due to refusal
to participate. There were a total of 91 patients who fulfilled
the inclusion criteria. Baseline characteristics of the patients
were shown in Table 1.

Table 1. Baseline characteristics

Variables (n=91)

Age (years) 65.41 10.074 48-91
Random Blood Glucose (mg/dL) 121.14  40.469 79-303
IPSS 14.31 7.136 1-28
PSA (ng/mL) 9.20 17.01 0-123
Prostate Volume (mL) 52.69 26.09 20.4-148

IPSS: International Prostate Symptoms Score, PSA: Prostate-Specific Antigen

Kolmogorov-Smirnov test revealed that the data was not
normally distributed, therefore correlation analysis was carried
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out using Spearman Test. A significant correlation between
RBG and prostate volume was found, but there was no
correlation between RBG with IPSS and PSA (Table 2).

Table 2. Correlation test between variables

Variables Correlation “

RBG and IPSS 0.137 0.197
RBG and PSA 0.063 0.551
RBG and Prostate Volume 0.269 0.010

RBG: random blood glucose

Random blood glucose was found to be associated with
prostate volume only, therefore only prostate volume was
investigated in the multivariate analysis. Multiple linear
regression revealed that there was a significant correlation
between random blood glucose and prostate volume. There
was also a significant correlation between PSA and prostate
volume (Table 3).

Table 3. Multivariate analysis of possible risk factors affecting
prostate volume

95%CL__|_p

Age 0.056 -0.378 -0.670  0.582
Random Blood Glucose 0.279 0.053 - 0.307 0.006
IPSS 0.062 -0.500-0.954  0.537
PSA 0.239 0.053-0.680  0.022

IPSS: International Prostate Symptoms Score, PSA: Prostate-Specific Antigen

4. Discussion

This study revealed that random blood glucose has a positive
correlation with prostate volume. This finding was consistent
with previous studies which found that there was an association
between hyperglycemia and prostate size and that abnormal
glucose was correlated with prostate enlargement. In patients
younger than 70 years, compared with the normal glucose
group, the adjusted odds ratio for prostate volume enlargement
in the prediabetic group and the diabetic group was 2.27 (95%
CI 1.29 - 4.00) and 4.74 (95% C1 2.18 - 10.30) respectively (6).
Prostate volume was found to be higher in patients with
HbAlc levels >26.5% (45.69+3.97 vs. 36.64+3.30) (7). Another
study by Qu et al. showed that BPH patients with fasting
glucose >7 mmol or oral glucose tolerance test >110 mg/dl had
increased prostate volume (41.18 vs 51.52 cm® p=0.005) (8).
Opposite findings were reported in the study by Zhang et al.
that found no correlation between fasting blood glucose and
HbA 1¢ with prostate volume, except fasting insulin (r=0.421).
In the study by Yim et al., increased prostate volume is
associated with fasting blood glucose (9).

While the precise mechanism was still unclear, there are
several proposed mechanisms on how blood glucose could
impact prostate enlargement. First, hyperglycemia was found
to induce an inflammatory state in vitro and in vivo (10). A
study showed an increase in c-reactive protein and increased
reactive oxygen species in hyperglycemic patients compare to
control (11). Inflammatory cells are frequently found in BPH
and are also present in prostate cancer. Findings of T
lymphocytes, B lymphocytes, and macrophages were reported,
which are associated with prostate size in prostatectomy
specimens. Second, hyperglycemia was found to be related to
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raised sympathetic nerve activity, which increased the smooth
muscle tone of the prostate and subsequent blockage of the
bladder outlet and cause obstructive symptoms. Third, related
to the increase of sex hormones in prostate cells.
Hyperglycemia leads to hyperinsulinemia which is related to a
lower level of sex hormone-binding globulin and leads to the
increased quantity of sex hormone entering prostatic cells, thus
influencing the growth of the prostate in size (10). Another
proposed mechanism is that hyperinsulinemia (as a result of
hyperglycemia) might induce prostate growth through the
insulin-like growth factor (IGF) pathway that stimulates cell
proliferation. Additionally, elevated insulin levels (as in
diabetic patients) increase catecholamine levels in plasma and
tissue, which may have a trophic effect causing an enlarged
prostate by lowering the progression of apoptosis (12).

This study revealed that there was no correlation between
blood glucose and IPSS. Chen et al. revealed that IPSS were
higher in patients with HbAlc levels >6.5% (16.304+3.31 vs.
9.87+1.0) (7). Another study by Ferreira et al. stated that
patient with type 2 diabetes mellitus has significantly higher
IPSS (13). This discrepancy might be due to the difference in
blood glucose parameters being used. This study also revealed
that there was no correlation between blood glucose and PSA,
although a previous study found PSA was higher in diabetic
compared to the non-diabetic group (3.23 vs 1.94, p=0.013)
(8). A study by Duarsa et al. in the Balinese population also
found that increased PSA and age were correlated with prostate
volume progression (14). Meanwhile, age was not correlated
with prostate volume in this study.

The blood glucose parameter was chosen over the history
of diabetes mellitus because of several conditions met in our
patient. First, we were lacking the diagnostic standard to
diagnose diabetes mellitus such as fasting blood glucose,
because most of the patients were not fasting during the
examination. Second, a lot of patients who admitted to not
having a history of diabetes mellitus, never actually check their
blood glucose levels which turned out to be high. Third,
patients with a history of diabetes mellitus may have low blood
glucose due to diabetic medication and still have high blood
glucose due to non-adherence to medication.

This study has several limitations. First, this study design
is cross-sectional and thus was unable to reveal causal
associations between blood glucose and the prostatic
parameters measured. Second, this study was a single
institutional study and all patients have not undergone
transurethral resection of the prostate (TURP) procedure,
therefore in this study, we were unable to identify the cause of
the prostate enlargement and differentiate between BPH and
prostate cancer by biopsy. Although, prostate cancer was found
to be associated with a higher prostate volume than BPH (15).
Third, several variables that might be a significant factor for
prostate volume such as previous medication was also not
investigated and might be confounding factors. 5-a reductase

inhibitor was known to be associated with prostate volume
reduction (16), metformin was also found to inhibit prostate
growth in an animal study (17), while insulin is associated with
prostate cell growth (18). Oral hyperglycemic drugs were also
not investigated and may have affected the levels of blood
glucose measured.

This study showed that random blood glucose has a positive
correlation with prostate volume. This study has demonstrated
the necessity for blood glucose control to prevent the progress
of prostate enlargement. We recommended further studies
conducted with a better methodological approach, a larger
sample size, and including more variables in a multivariate
analysis, to better understand the association between blood
glucose and prostate volume.
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