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ABSTRACT

We present a case of prostate cancer (PC)
developing in a hypogonadal patient with well-
controlled type 1 diabetes. The purpose of
reporting this case is to emphasize that regular
prostate examinations and prostate-specific
antigen (PSA) measurements should be pre-
formed in the diabetic male, even though the
incidence of PC is lower in this group of
patients. In addition, these examinations and
tests need to be preformed even in the hypog-
onadal patient with diabetes since the presence
of a low serum testosterone (T) level does not
preclude the development of PC. This is because

the development of PC is not related to serum
androgen levels but to the androgen levels
within the prostate, and dihydrotestosterone
(DHT) levels and not T levels within the pros-
tate gland are responsible for the development
of PC. In the hypogonadal male, intraprostatic
DHT may be high since DHT can be formed
from adrenal androgens, particularly
androstenedione, through activation of 5a-re-
ductase 2, which is the minority enzyme in the
normal prostate but becomes the major enzyme
in the formation and growth of PC.
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Key Summary Points

Low testosterone is not protective against
prostate cancer.

DHT production is increased in the
prostate and testicle even testosterone is
present.

Diabetes is associated with a lower risk of
adenocarcinoma of the prostate.

Intraprostate levels of androgens and not
serum levels are associated with prostate
cancer.

Key androgen in prostate cancer is
dihydrosterone (DHT).

This paper emphasizes the need for annual
prostate exam and PSA in both diabetic
and hypogonadal patients.

INTRODUCTION

Diabetes is associated with increased incidences
of cancers of the pancreas, liver, biliary tract,
endometrium, kidney, colon, and esophagus
[1]. However, surprisingly diabetes is associated
with a lower risk of adenocarcinoma of the
prostate (PC). In the Health Professionals Fol-
low-up study the risk of PC was reduced by 7%
(95% CI 0.74–0.94) in those with diabetes.
Obesity and longer duration of diabetes were
also found to be particularly protective against
the development of PC [2]. While diabetes was
not classified in this study we can assume that
the risk was likely higher with type 1 diabetes
since a higher HbA1c has been associated with
more aggressive PCs, an increased number of
metastases (particularly castration-resistant
metastases) as well as a higher rate of extrapro-
static extension and a higher Gleason score
[3–5].

While the increased risk of more advanced
disease in the subject with diabetes is thought
to be due to an increased expression of

metalloproteinases and chemokine ligands, the
decreased overall incidence of PC with diabetes
has been hypothesized to be due to decreased
detection of PC, the protective effect of diabetic
medications, and diabetes-induced vascular
damage to the prostate [6]. However, the most
hypothesized explanation for the decrease in PC
with diabetes are decreases in sex hormone
levels and growth factors [6]. Furthermore,
prostate-specific antigen (PSA) levels have been
shown to be 21.6% lower in men with diabetes
compared with men without diabetes, and fur-
ther decreased with the number of years post
diagnosis of PC which again is postulated to be
due to lower androgen levels [7, 8]. However,
low androgen levels accounting for the
decreased risk of PC in the patient with diabetes
is simply a hypothesis and there is absolutely no
evidence to indicate that testosterone or any
other measurable sex hormone plays a role in
the development of PC in the patient with
diabetes. Furthermore, the development of PC is
widely perceived to be accelerated in the pres-
ence of elevated testosterone levels probably
because regular measurement of PSA levels is
medicolegally mandated in patients on testos-
terone replacement therapy.

The myth of androgen-induced PC is further
propagated by the belief that castration is ‘‘a
cure’’ for advanced and/or metastatic PC. How-
ever, the effect of castration is at best temporary
[9]. A study of 6933 PC cases after 6.8 years
showed that those in the lowest decile of free
testosterone levels had a lower overall incidence
of PC than those in the second to tenth decile
but those in the first decile also had a non-sig-
nificantly higher risk (OR 1.56, 95% CI
0.95–2.57) of high grade PC [10]. In fact, on the
basis of recently available safety data, therapy
with testosterone has actually been recom-
mended in those with PC in whom therapy has
been completed [11].

In this case report we present a patient with
chronic testosterone deficiency and type 1 dia-
betes who did not tolerate testosterone
replacement and thus was only given this for a
few months. Four years later the patient had a
prostate nodule biopsied and was found to have
adenocarcinoma of the prostate. Many would
assume this patient was at low risk because of
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being ideal body weight, having well-controlled
type 1 diabetes, and having testosterone defi-
ciency. This report emphasizes that testosterone
deficiency affords no protection from prostate
cancer and should play no role in the discussion
between doctors and patients regarding PSA
testing and prostate examinations. It should
also be noted that these individuals are at
increased risk of having high grade PC.

CASE REPORT

A 42-year-old man, married with four children,
who had just been diagnosed with type 1 dia-
betes (GAD positive 26.7, C-peptide 2.5, HbA1c
6.1%) was found to have a low serum testos-
terone level of 170 ng/dl (normal range
260–923 ng/dl). Follicular stimulating hor-
mone, luteinizing hormone, prolactin, and
estradiol levels were normal. His only symp-
toms of hypogonadism were fatigue and per-
haps a low libido. On examination testicles
were of normal size as was the non-nodular
prostate gland. There was no muscle wasting
and distribution of body hair was normal. He
shaved on a daily basis and had bilateral tem-
poral recession of the hairline as well as mild
balding in the crown area.

He was diagnosed as having idiopathic male
hypogonadism and started on intramuscular
testosterone enanthate 200 mg every 2 weeks.
On this regimen he had an excessive increase in
libido and he felt that his skin was ‘‘greasy’’.
Because of these complaints and the develop-
ment of polycythemia (Hb 18.0 g/dl) his treat-
ment was converted to a transdermal
testosterone cream which he also did not like
because of its ‘‘stickiness’’. He therefore discon-
tinued testosterone replacement therapy and as
a result his serum testosterone dropped back
from 241 ng/ml to 123 ng/ml. In spite of this
drop in serum testosterone he did not develop
symptoms that could be related to
hypogonadism.

Four years later at age 48 on a routine phys-
ical examination he was found to have a nodule
on his prostate which was accompanied by a
PSA level of 3.5 ng/ml (normal less than 4).
Three months later the nodule disappeared

without a change in the PSA level. Two years
later at age 50 the prostate nodule was found to
have recured and his PSA level rose to 4.2 ng/
ml. On prostate biopsy he was found to have an
adenocarcinoma of the prostate (Gleason score
7, stage T2a) for which he had successful
brachytherapy. Prior to therapy his 5a-dihy-
drosterone level was 170 pg/ml (normal range
108–709 pg/ml) and following brachytherapy
his PSA dropped to 0.35 mg/dl. Consent to
publish was obtained from the patient by Dr.
Bell.

DISCUSSION

We have presented a patient with excellently
controlled type 1 diabetes who was also testos-
terone deficient and who developed PC. At the
time of diagnosis he had been off testosterone
replacement therapy for 4 years.

Perhaps, on the basis of the utilization of
castration therapy for PC, it is widely and
incorrectly believed that testosterone therapy
increases the risk of PC. This is not the case
since castration is at best only a temporary
solution for PC.

Furthermore, the androgen levels that
determine the development of PC are the levels
that are present within the prostate gland and
not the serum levels. In addition, there is no
correlation between the levels of androgens
within the prostate gland and the serum levels.
An example of this is in Kleinfelter syndrome
where the levels of intratesticular androgens are
actually increased in spite of very low serum
levels [12].

Man is unique among animal species in that
there is a high secretion rate of adrenal steroids,
particularly androstenedione, that can be con-
verted into more potent androgens in both the
testicles and the prostate. The androgen that is
dominant in the prostate is dihydrotestosterone
(DHT), the level of which is unrelated to either
the serum levels of either DHT or testosterone,
and DHT is the hormone within the prostate
that controls the development and growth of
PC [13, 14].

DHT is formed from testosterone by the
activity of 5a-reductase 1, which in normal
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prostate tissue is present in lower quantities
than that of the more potent 5a-reductase 2.
However, in PC this ratio is reversed which
results in much higher DHT levels within the
prostate [15].

For medicolegal reasons when testosterone
replacement therapy is being administered we
are encouraged to frequently measure PSA
levels. However, with testosterone replacement
therapy an increased risk of developing PC has
never been documented [16]. Indeed, with
completion of the therapy of PC, hypogo-
nadism can be safely treated with exogenous
testosterone and is currently recommended
[11, 17].

Since castration has been utilized to treat
metastatic PC it has also been assumed that
androgen levels drop to almost zero following
castration. However, castration only lowers the
levels of DHT by 20% to 30% while testosterone
levels are lowered by 94% [18].

CONCLUSION

In summary, we present a case of a patient with
PC who was not protected by either hypogo-
nadism or well-controlled type 1 diabetes. This
case emphasizes that testosterone deficiency
does not obviate the need for PSA sampling or
prostate exams in male patients including
patients with diabetes between the ages of 55
and 70 who have had a discussion about risks
and benefits of these procedures with their
physicians.
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