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CLINICAL STUDY

Evaluation of bone mass density on patients with prostate
cancer prior to the start of androgen deprivation therapy
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Abstract: Background: Men with prostate cancer older than 60 years who are treated with androgen depri-
vation therapy (ADT) represent a specific subpopulation of patients being at high risk of bone loss and sub-
sequent complications. In contrast to this fact, there is not much data (if any) about this specific subpopulation
of men and their BMD prior to the start of ADT. The aim of this study is to evaluate BMD in such patients.
Patients and methods: Femoral neck and lumbar spine (L1-L4) were determined by dual-x-ray absorbtiometry
(DXA) in 80 men (mean age 75.3 yrs, mean PSA 27.5 ng/ml) at the beginning of ADT.

Results: 38 out of 80 patients (47.5 %) had femoral and/or L1-L4 osteopenia, and 6 patients (7.5 %) were
diagnosed with femoral and/or L1-L4 osteoporosis before the start of ADT. Less than a half (45 %) of exam-
ined patients had normal values of femoral and L1-L4 BMD.

Conclusion: Osteopenia is very common in men with prostate cancer who receive ADT. It is advisable to examine
BMD prior to the start of ADT, and periodically thereafter. BMD measurement prior to ADT via DXA should be a
common practice that can help in early detection of osteoporosis (Tab. 3, Ref. 36). Full Text (Free, PDF) www.bmy.sk.
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A World Health Organization Working (WHO) Group has
defined normal osteopenia, and osteoporosis in women based on
bone mass density (BMD) compared with the value found in
young adults (Tab. 1) (1). These WHO definitions are often ap-
plied to men. The fact whether the same limits should be used in
men is controversial. Males have larger bones and a higher peak
bone mass (2). Values between 1 and 2.5 SD below the young
healthy mean are qualified as osteopenia, and values below 2.5
SD are identified as cases of osteoporosis. These cut-off levels
were originally defined only for the measurements in women (3).
When based on male cutoffs, 1-2 million (3—6 %) of men have
osteoporosis and 8—13 million (28—47 %) have osteopenia; when
based on female cutoffs, 280 000—1 million (1-4 %) have os-
teoporosis and 4—9 million (15—33 %) have osteopenia (4). While
these numbers may seem disturbing, it is believed that osteoporo-
sis in men is substantially underdiagnosed and undertreated in
the United States and worldwide (5, 6).

Bone mineral density can be determined by means of several
noninvasive methods (7). Dual-energy X-ray absorptiometry
(DXA) is the method of choice for BMD measurement in most
cases. This technique easily and precisely measures BMD at
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multiple skeletal sites with minimum radiation exposure (8, 9,
10). Measurements of biochemical markers of bone resorption,
and bone formation in serum and urine complements the BMD
assessment (11).

In men, osteoporosis occurs later than in women (12), but
the prevalence of osteopenia does not differ significantly between
men and women aged more than 50 years. Conversely, the preva-
lence of osteoporosis in men is lower than in women (4). Even
though it may be underestimated when standard female BMD
parameters are considered suitable for normal mineralization in
men (13). BMD in men is generally higher than in women of the
same age (14). Accordingly, the prevalence of male osteoporo-
sis is greater when male-specific ranges are used in men over
their fifties: ranging from 1 % to 4 % in elderly men when the
diagnosis is based on female cut-off points vs 3 % to 6 % when
based on male cut-off points (4). Unfortunately, no studies have
been focused on finding the standard male BMD parameters that
would be useful in evaluating the risk of fractures according to
the degree of bone loss (2, 15).

Tab. 1. WHO classification of osteoporosis.

Classification Bone mineral density

Normal -1.0 and above
Osteopenia between -1.0 and -2.5 SD
Osteoporosis -2.5 SD and below

Severe osteoporosis -2.5 SD and below with fragility fractures

SD — standard deviation
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Tab. 2. Evaluation of mean BMD and mean T-score of the cohort.

BMD L1-L4 (g/cm?)
(mean)

No of patients

T-score L1-L4
(mean)

T-score femur
(mean)

BMD femur (g/cm?)
(mean)

80 0.987 -0.6

0.885 -0.6

Similarly, prostate cancer affects men older than 50 years,
and its prevalence increases with age. In Europe and United
States, prostate cancer is the most commonly diagnosed malig-
nancy in elderly men and the second leading cause of cancer-
related deaths in the male population (16). It was more than 60
years ago, when Huggins and Hodges showed the relationship
between prostate cancer and the effect of surgical and chemical
castration (17). Since then, androgen deprivation therapy (ADT)
is the mainstay treatment for advanced prostate cancer. How-
ever, the last decade saw a rise in concern about the adverse
effect of ADT, especially bone loss (3, 17—-22). This is due to the
fact that BMD is directly related to bioavailable testosterone (23).
Epidemiology data show that men with prostate cancer treated
with ADT have a high prevalence of osteopenia and osteoporo-
sis as determined by peripheral and central BMD measurements
(24). Osteoporosis and osteopenia are common in the popula-
tion affected by prostate carcinoma (21, 25). In contrast to this
growing evidence, there is not much data (if any) about the spe-
cific subpopulation of men and their BMD prior to the start of
ADT who are at high risk of BMD loss and consequent compli-
cations.

The aim of this study is to examine the initial BMD in men
with advanced prostate cancer prior to the start of ADT, bring
the initial measurement of BMD into physicians’ attention, and
put it into common practice.

Materials and methods

We analyzed 80 consecutive patients (mean age 75.3 yrs,
mean PSA 27.5 ng/ml) with locally advanced PCa. All patients
had prostate biopsy. Femoral neck and lumbar spine were exam-
ined by DXA (Hologic) prior to the start of androgen depriva-
tion therapy (ADT) between October 2006 and July 2008. Bone
mass density of L1-L4, femoral neck, and T-score of L1-L4
and femoral neck were examined. All examinations were per-
formed while using the same device and the results were assessed
by the same osteologist.

All patients agreed to start ADT due to their pathologic stage
or higher age. Patients with skeletal metastases diagnosed via
skeletal scintigraphy were excluded from the study. All patients
were examined with blood chemistry to exclude metabolic dis-
orders, chronic renal failure, all were mobile, and patients had
no history of pathologic fractures.

Results

Altogether, 38 out of 80 patients (47.5 %) had femoral and/
or L1-L4 osteopenia, and 6 patients (7.5 %) were diagnosed
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with femoral and/or L1-L4 osteoporosis before the start of ADT.
Less than a half (45 %) of examined patients had normal values
of femoral and L1-L4 BMD (Fig. 1). Mean BMD of L1-L4 of
the cohort was 0.987 g/cm? median 0.985 g/cm?with mean T-
-score -0.6, median -0.6. Mean femoral BMD was 0.885 g/cm?,
median 0.885 g/ cm? with mean T-score -0.6, median -0.6 (Tab. 2).
Femoral osteopenia was diagnosed in 17 patients, osteoporosis
in 2. Osteopenia of L1-L4 was diagnosed in 11 patients, os-
teoporosis in 2. The diagnoses of both L1-L4 and femoral
osteopenia were assessed in 10 patients, osteoporosis in 2 pa-
tients (Tab. 3).

Discussion

Based on our findings, osteopenia is very common in pros-
tate cancer patients prior to the start of ADT. Despite the lack of
data concerning osteoporosis and osteopenia in patients prior to
the start of ADT one study shows better results, namely 35.4 %
had osteopenia with an increase up to more than 80 % after 10
years of ADT (18). No other particular data about BMD in men
who are to undergo ADT were found using Medline/PubMed
research facilities. In general, a large cross-sectional analysis
showed that the vast majority of older men receiving ADT for
prostate cancer have either osteopenia or osteoporosis (26).

BMD examination is necessary and should be advised. BMD
is inversely correlated with fracture risk in men and women (27,
28). The risk of hip fracture related to age and BMD is similar in
men and women (29). Available data confirm the frequent oc-
currence of vertebral fractures in men as well as in women (30,
31). Bone fractures often imply severe consequences for the qual-
ity of life. A proximal femur or vertebral fracture in an aged man
is an event that often leads to permanent disability. The possibil-
ity of recovery from the event is minimal, with a 5-year mortal-
ity, which is significantly higher in men than in women (32).
The mean prevalence of all bone deformities in women and men
is similar, namely 12 % in females (range 6—21 %) and 12 % in
males (range 8—20 %). These data show that the risk of skeletal
events is similar in men and women in “normal” population.

Prostate cancer, orchidectomy and the use of ADT are asso-
ciated with a markedly greater risk of fractures, especially those

Tab. 3. Number of patients with osteoporosis or/and osteopenia.

Total patients=80  Osteopenia (patients)  Osteoporosis (patients)

Femoral 17 2
L1-L4 11 2
Femoral and L1-L4 10 2




of the hip (20). The one-year mortality rate in men after hip frac-
ture is twice that in women (6). These alarming facts stress the
importance of BMD examination in men with prostate cancer
and their follow-up.

It is obvious that our cohort (80 men) is not big enough to
state that osteopenia is a “pandemy”, but it should draw phy-
sician’s attention towards the patient’s skeletal health before the
initiation of ADT.

ADT for prostate cancer leads to significant bone loss (3,
17-22) and some studies show that the most significant bone
mineral density loss occurs within the year 1 of androgen depri-
vation therapy (33). Moreover, ADT is associated with a four-
fold increase in the incidence rate of both peripheral and verte-
bral fractures (34). Androgen deprivation therapy has other ad-
verse effects on body composition including the decrease in lean
body mass and muscle size (35). These body composition changes
may result in frailty, and increase the risk of falls in older men
(22). All these factors should be taken into consideration prior
to the start of ADT. We fully agree that men treated with andro-
gen deprivation therapy should have their BMD measured at the
time of initiation of androgen deprivation therapy and periodi-
cally thereafter (36). This would help in early detection of os-
teoporosis (25) and enable early treatment. According to some
authors, urologists should recommend a daily calcium intake
(DCI) of >1000 mg in patients with prostate cancer, especially
in those under ADT (19).

Conclusion

Osteopenia is very common in men with prostate cancer who
are to receive ADT. It is highly advisable to examine BMD prior
to the start of ADT, and periodically thereafter. Periodic mea-
surement of BMD after ADT would help in early detection of
osteoporosis (25). Complications (fractures) resulting from os-
teoporosis are often severe (32) and this is why physicians (urolo-
gists) should always bear in mind the adverse effects of ADT
and detect them early. BMD measurement prior to ADT via DXA
should be a common practice.
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