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Abstract Original Research Article

Background: Type 2 diabetes mellitus (T2DM) and prostate cancer (Pca) are two different disease entities that occur
frequently in the elderly populations. Researchers have identified some mechanisms that could link T2DM to the
development, progression and prognosis of Pca. Although controversies surround this concept, T2DM has been reported
to confer protection to the development of low grade Pca and to a lesser extent high grade Pca. Materials and Methods:
One hundred and thirty-six (136) men with Pca were evaluated in this study. Information from their case-notes were
retrospectively retrieved during their clinic visits including bio-data, history, physical examination findings, laboratory
and radiological investigation results and reports of prostate biopsy. Patients were grouped as diabetic and non-diabetic
based on the history and laboratory records. Age and prostate specific antigen (PSA) levels were also categorized.
Collated data were analyzed using the Statistical Package for Social Sciences (SPSS) version 20.0 software. Results:
One hundred and thirty six (136) men with a mean age of 69.10+8.40 years ranging from 48 to 91 years and diagnosed
with Pca were evaluated. Diabetic men were older and had higher mean serum PSA and Gleason score (GS) than non-
diabetic men (Table3i — iii). Conclusion: Diabetic men in this study had higher values of variables portraying more
aggressive Pca than non-diabetic men. Therefore, in evaluating this group of patients presenting with symptoms
suspicious of Pca, concerns of probably dealing with highly aggressive tumours should be held strong.
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INTRODUCTION

Association between T2DM and Pca has been a
subject of much concern globally for effective evaluation
and identification of patients at risk of highly aggressive
Pca. Several reports have made rounds about an inverse
association between T2DM and incident Pca [1-4]. It is
however doubtful whether these reports are consistent
for all grades of the tumours. Some studies had thrown
more lights in the subject matter and came up with
conclusions that whereas T2DM mainly reduces the risk
of low grade disease, it does that to a lesser extent for
high grade tumours in both needle biopsy and radical
prostatectomy (RP) specimens [5, 6]. Above reports
were made across racial boundaries in North American
men where incidence of Pca is said to be high and among
Caucasians with intermediate risk. However, prior to
this, analysis of the CAPSURE database found no
association between T2DM and Pca aggressiveness [7].
Abdollah et al., [8] found that majority of their patients
with T2DM had poorly differentiated Pca (GS > 8)
compared to non-diabetic patients in both biopsy and RP
specimens (P = 0.001). They also found that there was a

moderate risk reduction (28%) for high grade tumors
compared to low grade tumours (47%).

Research works had been ongoing to possibly
explain the link between T2DM and reduced risk of
incident Pca. One of such reports is the fact that insulin
as a growth factor for Pca is low in T2DM and may
therefore slow its development [9]. On the other hand,
factors that favour Pca aggressiveness in T2DM patients
have also been well studied. Diabetic patients are known
to have lower levels of serum testosterone which has
recently been reported to be associated with Pca
aggressiveness [10-12]. Lower levels of serum
testosterone in T2DM is said to occur due to increased
sex hormone binding globulin (SHBG) in long standing
diabetics which lowers the bioavailability of serum
testosterone [9, 13]. In this study our T2DM men had
higher PSA and GS than non-diabetics portraying more
aggressive disease.
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MATERIALS AND METHODS

This was a retrospective study of prostate
cancer patients who presented in the urology clinic of
University of Uyo Teaching Hospital, Uyo for follow up
treatments between September 2021 and March, 2022.
Data from their case-notes were retrieved at the end of
every clinic day and such folders coded to avoid
duplication of information. Details of biodata, history of
diabetes, physical examination, laboratory results for
fasting blood sugar, renal function test, serum PSA and
Prostate biopsy detailing the grades and Gleason score
were documented. Also results of imaging studies mainly
trans-rectal ultrasound scan and Abdomino-pelvic
ultrasound scan were recorded. Exclusion criteria were
patients with incomplete clinical, laboratory and imaging
information, patients with histological diagnosis of
prostate diseases other than Pca. Others were a diagnosis
of bladder and ano-rectal cancers. This study centered on
men with histological diagnosis of prostate cancer who
had complete clinical, laboratory and imaging reports.

Patients’ age were grouped in decades from 40-
49 years in group one, 50-59 years in group two, 60-69
years in group three, 70-79 years in group four, 80-89
years in group five, 90 years and above in group six.
Diabetic and non-diabetic men had groups 1 and 2

respectively. Serum PSA was categorized into groups 1-
3 represented as <4.0ng/ml, 4.0-10.0ng/ml and
>10.0ng/ml respectively. Data collated were entered into
a spreadsheet and analysed using SPSS version 20.0
software. Frequency tables were constructed for
categorical variables while means and standard deviation
were calculated for continuous variables. Comparison of
means of variables between diabetic and non-diabetic
men was done using students’ T-test and P-value <0.05
was assigned to be statistically significant.

RESULTS

One hundred and thirty six (136) prostate
cancer patients who met the inclusion criteria were
selected for this study. Mean age was 69.10+8.40 years
ranging from 48 to 91 years. Mean Gleason score was
7.99+1.13 ranging from 5 to 10 while mean PSA was
52.89+36.47ng/ml ranging from 10 to 185.70ng/ml. Men
in their 8" decade of life formed the majority (44.1%)
Table 1(i). The prevalence of diabetes mellitus was
19.9% Table 1(ii). More men had PSA in excess of
10.0ng/ml (92.6%) Table 1(iii). Calculating mean
difference of variables between diabetic and non-diabetic
men; diabetic men were older, had higher values of both
PSA and Gleason score (Table 3iii) and of course higher
levels of tumour aggressiveness (Table 3iv).

Table 1: Frequency of Categorical variables:

(i) | Age (Years) | Frequency (n) | Valid % | Cumulative %
40-49 1 0.7 0.7
50-59 15 11.0 11.8
60-69 48 35.3 47.1
70-79 60 44.1 91.2
80-89 11 8.1 99.3
90 and above | 1 0.7 100.0
Total 136 100.0
(i) Frequency (n) | Valid % | Cumulative %
Diabetics 27 19.9 19.9
Non-diabetics | 109 80.1 100.0
Total 136 100.0
(iii) | PSA (ng/ml) | Frequency (n) | Valid % | Cumulative %
<4.0 2 15 1.5
4-10.0 8 5.9 7.4
>10.0 126 92.6 100.0
Total 136 100.0

Table 2: Mean and SD of variables

Variable

Mean £SD Min. | Max

Age (Years)

69.10+8.40 | 48 91

Gleason Score | 7.99+1.13

5 10

PSA (ng/ml)

52.89+36.47 | 10 185.70
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Table 3: Comparison of means of variables among diabetics and non-diabetics

(i) Age
N Meanz SD T-test Statistics

DM 27 70.52 +8.93

Non-DM 109 68.74+8.26 | t(134) =983, P > 0.05
(ii) PSA (ng/ml)

DM 27 63.86+38.90

Non-DM 109 50.17 £35.50 | t(134) = 1.760, P > 0.05
(iii) Gleason Score

DM 27 8.19 #1.07

Non-DM 109 7.94+1.14 t (134) = 1.022, P > 0.05

(iv) Aggressive* and non-aggressive* tumors in Diabetic and non-diabetic men

Non-Aggressive

Aggressive | Total

Diabetic men (n) 4 23 27
Percent (%) 14.8* 85.2* 100.0
Non diabetic men (n) | 25 84 109
Percent (%) 22.9* 77.1* 100.0
Total 29 107 136
Total (%) 21.3 78.7 100.0

DISCUSSION

Men with T2DM had been known to have
reduced risk of low grade Pca and to a lesser extent high
grade tumours in both needle biopsy and RP specimens
[5, 6]. However, some researchers found no association
between T2DM and Pca aggressiveness even across
racial groups [7]. This study further reported that obesity
independent of T2DM is associated with aggressive Pca
only in white Americans [14]. This is difficult to explain
but may depend on the population studied as well as their
method of diagnosis. However, obese men are likely to
have lower levels of serum testosterone and higher levels
of serum insulin creating an environment for aggressive
Pca development [15]. A couple of studies including our
work had documented more Pca aggressiveness in
T2DM patients than in non-diabetics based on tumour
grade and Gleason score spanning through pre-PSA and
PSA era [6, 16]. This may well be due to low serum
levels of testosterone in T2DM patients typically
associated with aggressive Pca [10]. Again, T2DM
patients are more likely to be obese with potentials for
aggressive Pca [15, 17].

Our study was aimed at evaluating a possible
association between T2DM and Pca aggressiveness. The
mean age of all men in the study was 69.10+8.40 years.
Similar mean age had been documented in studies of Pca
patients in blacks [18-22]. Majority of them (44.1%)
were in their 8" decade of the life [Table 1(i)]. A
previous work in this centre on Pca patients had
documented same information [18]. It is a well-known
fact that Pca is more prevalent in the elderly population.
T2DM men were older than non-diabetics (P>0.05)
Table 3(i). Abdollah et al., [8] also documented same in
a similar study. The prevalence of T2DM in this study
was higher than in the general population in same
geographical area (19.9% vs 7.0%) [21]. However, our
work showed evidence of selection bias being hospital-
based and the fact that both conditions are highly

prevalent in elderly populations. Mean serum PSA was
higher in T2DM [Table 3(ii)]. High serum PSA is one of
the characteristics of invasive and aggressive Pca. In the
European Randomized study of screening for prostate
cancer conducted in 2008 in Nigeria, the study suggested
that higher PSA values in African men were probably
due to higher tumour stages in Africans than in American
patients. Partin et al., also documented that poorly
differentiated tumours are associated with higher serum
PSA values [23]. Again, Pierorazio et al in their study of
the relationship between pre-operative PSA and biopsy
Gleason sum in men undergoing RP also inferred that
higher levels of serum PSA (>50.0ng/ml) was associated
with poorly differentiated histopathology (GS>7) [24].
Okolo et al., recorded a positive correlation between
increasing PSA levels and higher Gleason score (r=0.4,
P=0.001) [25].

Gleason score in this study was higher among
diabetic men and with increasing percentage of tumour
aggressiveness than in non-diabetic men (85.2% vs
77.1%) [Table 3 (iii & iv)]. Gleason score is one of the
tools of Pca assessment that predicts both the pathologic
stage and prognosis of the disease. The higher the
Gleason Score the more aggressive the disease. With the
above tumour characteristics in our population of men
with diabetes, it follows that, intrinsically they harbor
more aggressive tumours than non-diabetic men.
Jayachandran et al., reported that T2DM men had a 1.73
fold higher risk of high grade GS (GS > 7) than non-
diabetics (P=0.002) [6]. Also T2DM was an independent
predictor of high-grade Pca in patients referred to
undergo RP in another study [26]. Further studies by
Abdollah et al., [8] also documented higher grade
tumours in T2DM than in non-diabetics and an apparent
protection afforded primarily to low grade tumours [5].

So many research works had been done to
collaborate the presence of diabetes and development of
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aggressive Pca. More of such works identified insulin,
insulin like growth factor-1 (IGF-1) and the presence of
male hormone (testosterone) as likely molecules
involved. T2DM is characterized by insulin resistance
with hyperinsulinaemia, increased serum IGF-1 and low
testosterone. Insulin and IGF-1 are known growth factors
for Pca that promote cell proliferation, migration and
reduces apoptosis favouring prostate carcinogenesis
[27]. Diabetes has been associated with lower
testosterone level [28] and contrary to previous
knowledge, lower serum testosterone has recently been
shown to be associated with aggressive Pca [28-31]. It
has been documented that insulin profile in T2DM
changes according to the duration of the disease being
high in early and low in the later stages of the illness due
to pancreatic B-cell exhaustion [6, 13]. Even at low
serum insulin level, Jayachandran et al., still found a
positive association between T2DM and Pca
aggressiveness and hypothesized the concept of
“Selection pressure” where only highly aggressive
tumour can survive in this environment of poor growth
potential [6]. From facts available, it therefore follows
that T2DM independent of the duration are linked to Pca
aggressiveness. Early Pca diagnosis in T2DM patients
could be challenging being that most of them are likely
to be obese than non-diabetics posing difficulty on digital
rectal examination (DRE) and prostate biopsy [13, 32,
33] These could contribute to delayed diagnosis till
advanced stage of the disease. From this body of
knowledge, evaluating T2DM suspicious of Pca should
be thorough bearing in mind the possibility of dealing
with an aggressive tumour. Also, regular PSA should be
advised in this population of men.

Limitations of this study stem from its
retrospective nature; there was lack of information on the
duration and severity of diabetes and medication intake.
Although still controversial, metformin intake was said
to reduce the risk of Pca in a meta-analysis [34] whereas
Wu et al., in the same year reported no association [35].
Secondly, there was no information on patient’s body
mass index (BMI). Obesity was reported to correlate
positively with Pca aggressiveness independent of
diabetic status [14]. Thirdly, we used reports from
prostate biopsy specimens which has been said to under-
estimate high grade Pca in up to 38% of cases [36]. These
could make our result less accurate without a final
pathological grade from RP specimens. However, not all
of them would have had indications for RP. Further
prospective study with RP specimens is highly
envisaged. The strength of this study is that of replicating
same information in our locality that had been
popularized by other researchers.

CONCLUSION

Our diabetic men have higher biochemical and
histological markers for highly aggressive Pca than their
non-diabetic counterparts. However, this information
should be wverified in a prospective study using

pathological grade information before being applied in
clinical practice.
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