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Meeting Report

III International Conference on Osteoporosis in Men
May 12-14, 2005, Genova, Italy

Men are actually not much different from women; 
maybe a little...

— Anonymous

In May 2005, an international conference devoted to osteo-
porosis in men was excellently organized by Silvano Adami
and Gerolamo Bianchi and held in the glorious Palazzo
Ducale in Genova, Italy. 

Until recently, osteoporosis was considered a condition
affecting mainly women. Yet Eric S. Orwoll and coauthors
of Osteoporosis in Men1 clearly showed that osteoporosis
can affect men almost to the same degree as it does women.
They also show that osteoporotic fractures in men may have
even more serious consequences, concerning morbidity and
mortality, than fractures in women.

The conference was divided into 7 sessions. Additionally
there were 2 symposia and one review lecture related to the
therapy of osteoporosis. Twenty-eight expanded abstracts
have been published2.

In the first session, various pathogenetic mechanisms of
bone growth and differences between men and women were
described. Henry Kronenberg discussed the influence of sex
hormones, mainly of estradiol, acting through the estrogen
receptor alpha, and of paracrine factors on growth plate
fusion in males. Whereas testosterone may play a role in
chondrocyte proliferation and bone lengthening in males, it
seems to play a minor role in regulation of growth plate
fusion in men.

Ego Seeman described the marked complexity of the
bone growth before and after epiphyseal fusion. Fragility of
the bone depends on a variety of factors, porosis being one
of them. To better understand bone fragility, investigation of
sex and racial differences in rates of fracture, mineral and
collagen composition of the bone, size and shape of the
bone, and other factors is required.

The role of insulin-like growth factor-I (IGF-I) and
growth hormone in the pathogenesis of osteoporosis was
discussed by Cliff Rosen. IGF-I is produced by osteoblasts,
among other cells, and the circulating level of IGF-I is
directly related to the bone mineral density (BMD). The role
of growth hormone and IGF-I in osteoporosis is currently

under investigation by Rosen’s team. Their studies of the
congenic 6T mouse showed a reduction both in IGF-I pro-
duction and in bone mass. Both these deficiencies are relat-
ed to the chromosomal region on chromosome 6.

Rene Rizzoli, et al stated that males accumulate more
bone mainly by bone size development. Nutritional factors
such as calcium supplementation and protein intake during
the prepubertal period in males play a role in the accumula-
tion of the bone mineral mass.

John D. Currey and Mary L. Bouxsein’s studies of sex
differences in risk factors for vertebral, wrist, and hip frac-
tures showed that the risk is 12% to 60% lower in men than
in women, and the incidence of fractures at all sites is high-
er in elderly women. The differences among the other fac-
tors depend on the size and shape of the bones and their
material properties.

Maria Luisa Brandi emphasized the role of genetic fac-
tors in the predisposition to osteoporosis. Genetic studies in
men are still rare. Inherited susceptibility to osteoporotic
fractures was found to be 4-fold higher in monozygotic
twins as compared to dizygotic twins. Areas of other stud-
ies being conducted include families, father-son transmis-
sion of the susceptibility to site-related osteoporotic frac-
tures, and racial and ethnic aspects, among others.

Eric Orwoll summarized several studies on longitudinal
observations regarding causation and sequelae of fractures
in men older than 65 years. About 11,000 men were recruit-
ed in 3 countries. In men, BMD was found to be highly pre-
dictive of nonvertebral and hip fracture. Estrogen serum
levels and bioavailable estradiol were found to be associat-
ed with bone mass in men. The role of testosterone was dis-
cussed as well. Administration of physiological doses of
testosterone to adult men resulted in increase in serum
estradiol due to aromatization of testosterone to estradiol.
Exogenous testosterone increased BMD in older men with
low serum testosterone. The role of androgens and estro-
gens in periosteal pubertal growth in men was also dis-
cussed by Roger Bouillon and Dirk Vanderschueren.

Stavros C. Manolagas described in detail the complex
molecular mechanisms of the action of sex steroid on bone.
Prevention of bone loss by estrogens in women and by
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androgens in men is mediated by suppression in the rate of
bone turnover and by the maintenance of a balance between
bone formation and resorption. Complex mechanisms
include the inhibitory effect on apoptosis of osteoblasts and
osteoclasts and reduction in osteoclastogenesis. The effect
of estrogens and androgens on osteoclasts and osteoblasts is
also mediated through inactivation of the reactive oxygen
species, as well as through other mechanisms.

Ernesto Canalis discussed in detail the role of glucocor-
ticoids in osteoporosis. The effect of glucocorticoids on the
bone is complex and includes mechanisms of increased
bone resorption, decreased bone formation and remodeling,
inhibition of calcium absorption from the gastrointestinal
tract, and induction of hypercalciuria. Glucocorticoids raise
the expression of receptor activator of nuclear factor-κB lig-
and and other factors, and induce osteoclastogenesis.
Several other aspects of the role of glucocorticoids were dis-
cussed. The effect of glucocorticoids on bone explains why
they are the most common cause of secondary osteoporosis.

Glucocorticoid-induced osteoporosis in men was also
discussed by Tjerd P. Van Staa. It was found that there is no
significant difference in the relative risk of fractures in men
and women who are users of glucocorticoids.

Jean-Marc Kaufman and his team discussed the role of
idiopathic osteoporosis (IO) in men. As in other “idiopath-
ic” conditions, IO in men is poorly defined, and progress is
hampered by variability of criteria used in different studies.
The contributions of a genetically determined maturation
defect of bone as well as hormonal factors were discussed.
Further studies of IO in men are required.

One of the causes of low BMD and increased suscepti-
bility to fragility fractures is idiopathic hypercalciuria. This
issue was discussed by Sandro Giannini. Greater bone loss
was associated with increased intestinal calcium absorption.
Thus, it seems that affected patients have abnormal cell cal-
cium transport involving both intestinal and bone tissues.

Salvatore Minisola discussed the optimal clinical evalua-
tion in osteoporotic men. In addition to history and physical
examination, one has to pay special attention to secondary
causes. Rather extensive blood tests, including the levels of
thyroid stimulating hormone, parathyroid hormone (PTH),
vitamin D 25 OH, and testosterone (total and free), and 24-
hour urine for calcium excretion should be examined.

Investigation of biochemical markers of bone formation
and resorption, as suggested by Pierre D. Delmas and P.
Szulc, should include bone isoenzyme of alkaline phos-
phatase, osteocalcin, propeptides of type I collagen, deoxy-
pyridinoline, and other markers. However, in men, informa-
tion about the correlation of biochemical bone markers and
the rate of bone loss is still insufficient. Increased risk of
osteoporotic fractures in men was found to be associated
with higher levels of homocysteine and ICTP (isomerized
C-terminal crosslinking telopeptide of type I collagen) and
impaired gammacarboxylation of osteocalcin.

Comparative analysis of dual energy x-ray absorptiome-
try (DEXA) and qualitative ultrasound (QUS) in the assess-
ment of BMD was discussed by Claus Glüer. BMD in tall
men is often overestimated. It seems that, in contrast to the
direct association in women, fractures of the spine and hip
are not directly associated with BMD in men. Several sex
related differences in QUS were detected. Different
methodologies used in various studies require further
assessment.

Huibert Pols discussed the diagnostic threshold of DEXA
in male osteoporosis. In patients with hip fractures, the
BMD in the femoral neck was equally reduced in men com-
pared to women. In the 50th percentile of fractures, BMD in
the femoral neck was 0.7 g/cm2 in women and 0.8 g/cm2 in
men. Thus, the threshold in men was higher. In general,
BMD seems to be a good predictor of susceptibility to frac-
ture in both sexes.

Cyrus Cooper discussed similarities and differences in
the epidemiology of osteoporotic fractures in men compared
to women. Although the age-adjusted incidence of hip frac-
tures in Western men is about half of that in women, the
morbidity and mortality after hip fracture are greater in men.
About three-quarters of hip fractures in men are associated
with injury. Smoking and heavy alcohol intake seem to be
related to the higher rate of fractures.

Eugene McCloskey emphasized that not all vertebral
fractures are related to osteoporosis, and the observed verte-
bral deformities may be related to developmental abnormal-
ities and to degenerative changes. Such deformities seem to
affect men and women equally. They have to be distin-
guished from the changes induced by osteoporosis.

Sundeep Khosla discussed the influence of sex steroids
on bone in mice and men. It was shown that estrogen in par-
ticular is associated with bone mass in men. Bioavailable
estradiol was found to be the most consistent predictor of
volumetric BMD in men. It was suggested that there is pos-
sibly a “threshold” for the skeletal estrogen deficiency in the
cortical but not in the trabecular bone.

John Kanis discussed developments in the quantification
of fracture risks and cost-utility analysis. As a risk factor,
steroids seem to be equally detrimental to bone integrity in
men and women. In men, it is important to establish the
“intervention threshold,” that is, the degree of probability of
fracture at which an intervention becomes worthwhile.
Cost-effectiveness may depend on different variables in var-
ious countries.

Socrates E. Papapoulos (presented by Eric Orwoll) indi-
cated the importance of bisphosphonates (BP) in male
osteoporosis. BP therapy has been used in idiopathic osteo-
porosis in men for many years. BMD responds to BP equal-
ly well in women and men. There is also significant reduc-
tion in incidence of new vertebral fractures in men. It was
suggested to treat male patients as aggressively as women
with advanced osteoporosis.
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John P. Bilezikian emphasized the role of PTH in the
therapy of male osteoporosis. Until now, a rather small
series of male patients have been reported. Yet the data sug-
gest that teriparatide (the 1-34 biologically active fragment
of PTH) is effective in osteoporotic men. Impressive gains
in BMD and in bone quality, as assessed by paired bone
biopsies, were achieved in men treated with teriparatide. It
seems likely that teriparatide therapy results in reduction in
incidence of fracture in men similar to that in women. A
study of 437 men treated with PTH for 18 months showed a
significant increase in BMD and reduction in the incidence
of lumbar and hip fractures. Dr. Bilezikian stated that prop-
er candidates for the use of teraparatide hormone are those
with advanced osteoporosis and high fracture risk. The good
indications for use of teraparatide include T-values worse
than –3.0, history of previous fractures, advanced age, and
fractures during treatment with bisphosphonates, or intoler-
ance to bisphosphonates. It is advisable to continue the ther-
apy with teraparatide hormone for no longer than 2 years
and after discontinuation to begin bisphosphonates.

Claudio Marcocci and Edda Vignali summarized (avail-
able in abstract form2) experience with androgen therapy in
hypogonadic men. Such patients, when treated with testos-
terone, show increased bone mass mainly in the lumbar
spine. It was suggested not to use testosterone in eugonadal
men who have osteoporosis.

Benjamin Leder reported upon the short-term trial of the
aromatase inhibitor anastrozol in a small group of elderly
men with low testosterone levels. Anastrozol normalized
testosterone levels, while slightly lowering levels of estradi-
ol. Whether aromatase inhibitors will play a role in the ther-
apy of bone fragility remains to be seen.

Pierre J. Meunier discussed the potential role of stron-
tium ranelate (SR) in the therapy of women with post-
menopausal osteoporosis. During the 3-year study, SR sig-
nificantly increased BMD in the lumbar spine and femoral
neck (14.4% and 8.3%, respectively) and led to a reduction

in the risk of vertebral fractures of 41%. The risk of a new
vertebral fracture was reduced by 72% in 3 years. Further
studies of the molecular and cellular effects of SR on bone
and its effect on men are required.

Stefano Gonnelli and Ranuccio Nuti reported on the clin-
ical efficacy of risedronate. Its effect on osteoporosis in
women is known and has been discussed. It was shown that
risedronate reduces the risk of fracture in men treated with
glucocorticoids similarly to women. It was also shown that
in osteoporotic men one-year therapy with risedronate
reduced the risk of vertebral fracture by 60% and signifi-
cantly increased BMD in all measurement sites.

Ernesto Palummeri discussed the potential use of ner-
idronate in osteoporosis. In postmenopausal osteoporosis,
intravenous administration of 50 mg of neridronate every 2
months resulted in increases in BMD similar to those
achieved with a full dose of oral bisphosphonates. No statis-
tically significant data exist regarding the reduction of frac-
tures.

Pierre Delmas presented the experience with the use of
intravenous zoledronic acid every 3 months. Zoledronic
acid (double nitrogen-containing bisphosphonate) inhibits
bone resorption. Further, more extensive studies are
necessary.
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