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WELCOME LETTER

Dear friends and colleagues,

We are pleased to welcome all of you in Brescia for the Fifth International
Meeting on Skeletal Endocrinology, which is going to bg held'in the Main
Hall of the University on September 20™-21* 2012.

In the next two days the Meeting will offer the opportunity for an exciting
exchange of basic and clinical science and will explare new insights in the
role of traditional hormones and novel signals in the pathogenesis of
osteoporosis and its current and future therapies:*The programme will
feature an outstanding panel of invited speakers as well as free
communications from interested scientists around the Werld. The Venue of
the Meeting will be the campus of the University of Brescia, where active
research in the field of Bone and Mineral Metabolism is gonducted at the
Osteoporosis Center.

We do hope that this fifth Edition of the Meeting will obtain the suecess of
the previous ones and we cordially invite all the participants-to a fruitful
discussion but also to enjoy old and new personal relationshipsas well as the
city of Brescia which will offer to all of us a pleasant environment for. our
scientific and social activities.

Welcome to Skeletal!

John P. Bilezikian Ernesto Canalis Andrea Giustina
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ESTROGEN AND IMMUNE SYSTEM
Roberto Pacifici, MD

Division of Endocrinology, Metabolism, and Lipids, Emory University, School of Medicine, Atlanta,
GA 30322

T cells are known to secrete osteoclastogenic cytokines and have been implicated in the bone loss
induced by infection and inflammation. T cells express estrogen receptors and estrogen
deprivation leads to T cell activation. T cells represent 5-8 % of the bone marrow (BM) cells and
aging leads to the accumulation in the BM of highly reactive CD8+ memory T cells, a population
which secrete large amounts of TNF. Studies in T cell deficient nude mice and WT mice depleted
of T cells by treatment with anti T cell Abs have disclosed that ovariectomy (ovx) does not induce
cortical and trabecular bone loss in mice lacking T cells. Ovx induced bone loss is restored by
reconstitution of a normal T cell population. Confirmation of the pivotal role of T cells in inducing
bone loss after ovx has been provided by the finding that ovx-induced bone loss is prevented by
treatment with CTLA4-lg, an immunosuppressant that causes T cell anergy and apoptosis, and by
the silencing of CD40L, a surface molecule of T cells required for T cell activation. An independent
confirmation of the role of T cells was provided by Yamaza et al who reported that ovx fails to
induce bone loss in nude mice and in WT mice in which T cell activation was blocked by aspirin.
Owvx increases T cell production of TNF, a cytokine which stimulates osteoclast (OC) formation by
potentiating the activity of RANKL and by promoting the production of RANKL by osteoblastic cells.
Ovx also upregulates the T cell expression of CD40L, a costimulatory molecule that induces CD40
signaling in osteoblastic cells. CD40 signaling expands BM stromal cells, favors their entrance into
the osteoblastic pool, promote osteoblast differentiation, and regulate their production of M-CSF,
RANKL and OPG. Thus, ovx disregulates both osteoblast and OC formation through CD40L.
Increased TNF production and CD40L expression result primarily by an increase in the number of
BM T cells which home preferentially near the endosteal surfaces to support the nearby formation
of OCs. The expansion in the BM of activated T cells which produce TNF results from enhanced
thymic-dependent differentiation of BM-derived progenitors and peripheral expansion of mature T
cells. Ovx causes the peripheral expansion of CD4+ and CD8+ T cells by increasing the
presentation to T cells of antigen (Ag) fragments bound to MHC molecules expressed on Ag
presenting cells (macrophages and dendritic cells). This phenomenon is due to increased
expression of MHC molecules which, in tum is driven by increased production of IFNy and IL-7,
blunted generation of TGFf in the BM, and upregulation of the dendritic cell costimulatory molecule
CD80 secondary to increased oxidative stress. Accumulation in the BM of reactive oxygen species
(ROS) is the most upstream event induced by ovx. Accordingly the activation of APCs and T cells
and the resulting bone loss are blocked by antioxidants. In summary multiple line of evidence
support the hypothesis that T cells play a pivotal role in the mechanism of ovx induced bone loss in
the mouse.



NOTCH AND THE SKELETON
Emesto Canalis
Saint Francis Hospital and Medical Center, Hartford, CT, 06105

Notch 1 to 4 are single-pass transmembrane receptors that play a critical role in cell fate decisions.
Notch has a complex structure, and its extracellular domain contains multiple epidermal growth
factor-lke tandem repeats upstream a negative regulatory region. Downstream the
transmembrane domain, there is a Notch intracellular domain (NICD) consisting of an RBPJk
association module (RAM) linked to ankyrin repeats (together they form the Notch transcriptional
complex) and a nuclear localization sequence. The C terminus of the intracellular region contains
the PEST domain which is required for the ubiquitinylation and degradation of the NICD. Notch
regulates cell renewal in multiple organs and cell systems, and is involved in skeletal development
and homeostasis, and in osteoblast and osteoclast differentiation. Overexpression of the Notch1
NICD in vitro inhibits osteoblast differentiation and in vivo causes osteopenia. Accordingly, the
conditional inactivation of Notch1 and NotchZ2 in the developing skeleton increases bone volume
and induces the commitment of mesenchymal precursor cells toward cells of the osteoblastic
lineage. Homozygous null mutations of either Nofchi or Motch2 result in embryonic lethality
indicating that these Notch receptors do not have redundant functions. In skeletal cells, Notch1
inhibits, whereas Notch2 enhances osteoclastogenesis. Hajdu Cheney Syndrome (HCS) is a
devastating disease characterized by focal bone lysis of distal phalanges and by generalized
osteoporosis. The disease was first described in 1948 in a 37 year old accountant who died 12
years later, and the syndrome was reported by Cheney in 1965. HCS is transmitted as an
autosomal dominant disease although many sporadic cases occur. Whole exome sequencing in
individuals affected with HCS revealed the presence of point mutations in exon 34 of NOTCH?Z2
leading to the creation of a stop codon and the premature fermination of the protein product
upstream the PEST domain. Since the PEST domain contains seqguences necessary for the
ubiquitinylation and proteasomal degradation of Notch2, the mutations lead to a stable NICD and
persistence of NOTCHZ2 signaling. Loss of function NOTCH2 mutations have been reported in
Alagille syndrome, often due to JAGT mutations and characterized by skeletal and cardiovascular
developmental defects and cholestatic liver disease. Despite the pronounced skeletal
abnommalities reported in HCS, little is known regarding the mechanisms underlying the bone loss
or the effects of Notch2 in the skeleton. Although HCS affects a limited number of individuals,
discovering a cluster of mutations in a single domain of NOTCHZ in patients with HCS sheds light
on potential mechanisms underpinning the development of osteoporosis.

DISCLOSURE STATEMENT: The author has nothing to disclose.



MOLECULAR BASIS OF THE AGING SKELETON
Stavros C. Manolagas, M.D_, Ph.D.

Center for Osteoporosis and Metabolic Bone Diseases, University Arkansas for Medical Sciences,
and Central Arkansas Veterans Healthcare System, Little Rock, AR, USA.

The hallmark of age-related osteoporosis is decreased bone formation, but the molecular
mechanisms behind this change remain elusive. In the mouse model, the decline of bone mass
with advancing age is associated with a progressive increase in oxidative stress (0S), decreased
osteoblast number and bone formation, and increased prevelance of osteoblast apoptosis in the
face of unaltered or even declining osteoclast numbers. In line with a pathogenetic role of oxidative
stress on bone formation, reactive oxygen species (ROS) attenuate osteoblastogenesis and
shorten the lifespan of osteoblasts. ROS, on the other hand, are required for osteoclast generation,
function, and survival. Increased ROS generation leads to the activation of FoxOs — transcription
factors that promote compensatory adaptations in response to OS and growth factor deprivation.
Global somatic deletion of FoxOs in young mice increases OS and recapitulates the adverse
effects of aging on bone. Conversely, FoxO3 over-expression in mature osteoblasts decreases 0OS
and increases bone mass. Albeit, activation of FoxOs in response to oxidative stress or growth
factor deprivation, diverts B-catenin from Wnt/TCF- to FoxO-mediated transcription. Consistent
with this evidence, mice with targeted deletion of FoxO1, 3 and 4 in osteoblast progenitors
expressing Osterix1 exhibit increased osteoblast numbers, high bone mass that is maintained
throughout life, and decreased adiposity in the aged bone marrow. FoxO deletion from Osx1
expressing cells also increases osteoprogenitor proliferation and bone formation and up-regulates
several B-catenin/Tcf-target genes, including cyclin D1. B-catenin deletion in FoxO null cells
normalizes both cyclin D1 expression and proliferation, indicating that the up-regulation of Wnt
signalling is responsible for the increased osteoprogenitor proliferation. The high bone mass of this
model, as opposed to the osteoporotic phenotype of mice with loss of FoxO function in
mesenchymal progenitors upstream from Osx1 or terminally differentiated osteoblasts,
demonstrates that FoxOs have potent and distinct effects all along the osteoblast differentiation
lineage. Albeit, in promoting compensatory adaptations to cellular stressors accumulating with
aging, FoxOs restrain the supply of osteoblasts by attenuating Wnt signaling. Thereby, FoxOs
contribute to the development of osteoporosis. FoxO3 over-expression in cells of the osteoclast
lineage decreases osteoclastogenesis, increases osteoclast apoptosis, and increases bone mass,
supporting the hypothesis that increased FoxO activation with age also decreases osteoclast
numbers and thereby the rate of bone remodeling.



SKELETAL AND EXTRASKELETAL EFFECTS OF VITAMIN D
Bess Dawson-Hughes
USDA Human Nutrition Research Center on Aging at Tufts University, Boston MA, USA

Recent randomized, controlled trials have revealed that supplementation with vitamin D, with or
without calcium, significantly lowers risk of falls and fractures in the elderly by about 15 to 20%.
While the results are not entirely consistent, in aggregate, they suggest that 25-hydroxyvitamin D
(250HD) levels =75 nmol/L are needed for fracture risk reduction and levels =60 nmol/L are
needed for fall risk reduction. In addition to its classical effects on bone and muscle, vitamin D has
been associated with a number of chronic diseases, including diabetes, infections, cardiovascular
disease, and several types of cancer. Mechanisms may involve effects of vitamin D and its
metabolites on inflammation, proliferation, and apoptosis. Diabetes currently affects 285 million
people worldwide at a cost of 11.6% of the total world health expenditure. Observational studies
show a fairly consistent association between low 250HD levels and both prevalent and incident
type two diabetes mellitus (t2DM). Post hoc analyses of vitamin D trials and small randomized
controlled trials with glucose tolerance endpoints suggest that vitamin D may have a role in the
prevention of t2DM in populations at high risk for developing t2DM, specifically those with pre-
diabetes. Larger trials are needed to confirm this possibility. Vitamin D insufficiency has been
associated with infections and several autoimmune diseases. One randomized controlled trial
reported a significant reduction in incidence of influenza A in school girls treated one winter with
vitamin D. A similar study in adults had a null result. Secondary analyses of a large vitamin D
intervention trial in elders with osteoporosis revealed trends toward reduced infections in the
vitamin D group. With regard to hypertension and cardiovascular disease, brachial artery flow-
mediated dilation has been positively correlated with serum 250HD levels in older adults. Low
serum 250HD levels have repeatedly been linked to higher blood pressure and increased risk of
cardiovascular disease and cardiovascular mortality. Finally there are scattered reports of inverse
associations and U-shaped associations of 250HD levels with the incidence of several types of
cancers. In summary, evidence linking vitamin D insufficiency to fracture risk and falls is robust,
although the optimal level of 250HD for musculoskeletal health is not solidly identified. Current
linkages of vitamin D status to the progression of other diseases is based largely on association
studies. The true effect of vitamin D on chronic disease incidence and progression will remain
unknown until randomized, controlled clinical trials are performed. It is important to define any
benefits of vitamin D because small gains in prevention of these common chronic diseases would
have significant clinical and economic consequences.

The author has no conflicts to disclose.



HOW MUCH VITAMIN D WE NEED AND WHAT? A PRACTICAL APPROACH
Robert A. Adler

McGuire Veterans Affairs Medical Center and Virginia Commonwealth University, Richmond,
Virginia, USA

In many populations studied, serum levels of 25-hydroxyvitamin D have been found to be low,
defined by some as < 20 ng/ml (50 nmol/L) or < 30 ng/ml (75 nmol/L). A recent study of US and
Canadian populations found that dietary vitamin D intake was about 200 International Units (IU)
per day. In countries with less vitamin D food fortification, dietary intake is even lower. Because of
concern about sunlight exposure and skin cancer risk, use of sunscreens and other behaviors
decrease vitamin D activation via skin. Thus, for many people worldwide, vitamin D
supplementation is necessary. The U.S. Institute of Medicine recommended 600 U daily for most
adults (800 IU for those over 70 years old) from diet, sunlight, and supplements. It has been
estimated that each added 100 U per day will raise the serum vitamin D concentration by 1 ng/ml.
Both Vitamin D3 (cholecalciferol) and D2 (ergocalciferol) have been used to successfully increase
the 25-hydroxyvitamin D [25(OH)D] level, but adherence to supplementation may be inadequate.
For the general population, taking daily D3 is a reasonable approach. However, if half of
postmenopausal women and up to 1/5 of older men will suffer an osteoporotic fracture, a case can
be made to measure 25(0OH)D in a large proportion of the older population. For patients at risk for
fracture, a target of 30 ng/ml is preferred, partly because falls will likely be reduced and the
response to bisphosphonate therapy appears to be more robust in patients with higher 25 (OH)D
levels. Many individuals will need 1000 to 2000 IU daily. While more studies are needed to
determine if higher vitamin D levels provide other health benefits, the decreased fall and fracture
risk for older adults suggests that a population target of 30 ng/ml would provide a cushion and
should be well tolerated. Use of weekly 50,000 IU D2 (and in some countries D3) to rapidly
increase 25 (OH)D levels followed by monthly or biweekly maintenance is another proven
approach, whereas annual mega-doses of vitamin D may have deleterious effects.

Disclosures: No relevant disclosures.



ANTI-RESORPTIVE THERAPIES FOR OSTEOPOROSIS: BISPHOSPHONATES
Juliet Compston
University of Cambridge School of Clinical Medicine, Cambridge UK

Bisphosphonates are the most widely used pharmacological intervention to reduce fracture risk in
postmenopausal women and older men at increased risk of fracture. Alendronate, risedronate and
zoledronic acid have been shown in clinical trials to reduce vertebral, non-vertebral and hip
fractures in postmenopausal women with osteoporosis. Head to head studies of bisphosphonates
with fracture as the primary outcome have not been performed and thus direct comparison of the
magnitude of fracture reduction cannot be made. Alendronate and risedronate are administered as
once weekly oral formulations whereas zoledronic acid is given once yearly as an intravenous
infusion.

Upper gastrointestinal side-effects are relatively common with oral bisphosphonate therapy,
particularly if there is lack of compliance with the stringent dosing instructions. Long-term
adherence is poor, and fewer than 50% of patients complete one year of therapy. Acute phase
reactions are the most common side-effect of infravenous bisphosphonates but the longer dosing
interval may be associated with better treatment adherence. Osteonecrosis of the jaw may occur
very rarely in patients treated with bisphosphonates for osteoporosis, with a estimated incidence of
between 1 in 10,000 and 1 in 100,00 person years of drug exposure. Atypical femoral fractures
may also rarely develop in bisphosphonate treated patients, and are related to the duration of
therapy. Dental disease is a well-established risk factor for the development of osteonecrosis of the
jaw, whilst risk factors for atypical fractures have not been clearly established.

Following withdrawal of bisphosphonate therapy the rate of offset of efficacy varies, being most
rapid with risedronate, intermediate for alendronate and longest for zoledronic acid. For
alendronate and risedronate, an initial 5-year period of treatment is often advised, with assessment
of the need for further treatment at the end of that time based on fracture history and BMD. If
treatment is stopped, reassessment of risk should be performed after 1 to 2 years for alendronate,
but at 1 year for risedronate. In patients treated with zoledronic acid, an initial treatment period of 3
years appears to be sufficient, with reassessment of the need for further treatment after 2 to 3
years. Nevertheless, the strength of evidence for fracture reduction in high-risk patients treated
with bisphosphonates and the rarity of long-term adverse effects emphasise the importance of
continuing therapy long-term in individuals who remain at high risk of fracture.

Disclosure: JC has received consultancy fees, lecture fees, and/or grant support from the Alliance
for Better Bone Health, Amgen, GlaxoSmithKline, Medtronic, MSD, Novartis, Nycomed, Procter &
Gamble, Sanofi-Aventis, Servier, and Warner Chilcott.



(SERMs) ROLE OF SELECTED ESTROGEN-RECEPTOR MODULATORS IN OSTEOPOROSIS
PREVENTION IN POSTMENOPAUSAL WOMEN.

Marco Gambacciani
Department of Obstetrics and Gynecology “Piero Fioretti”, Pisa University Hospital, Italy

Selected estrogen-receptor modulators (SERMs) are compounds that lack the steroid structure of
estrogens, but interact with estrogen receptors (ER) as agonists or antagonists depending on the
target tissue. The agonist and antagonist properties of SERMs derive from differentially expressed
ERs, ligand-dependent receptor conformational changes, interactions with various coactivators and
corepressors expressed and recruited in different tissues, and subsequent changes in gene
transcription. Differential gene regulation with different SERMs ultimately contributes to the
different cell- and tissue-specific activities of SERMs. SERMs were originally developed for the
prevention and treatment of breast cancer and were subsequently found to conserve bone mass.
Clinical studies demonstrate that tamoxifen (TAM), raloxifene (RAL) and basedoxifene (BZA),
reduces biochemical indices of bone turnover, resulting in an increase in bone density in
postmenopausal women. RAL and BZA administration can reduce the risk of vertebral fracture not
only in postmenopausal women with established osteoporosis but also women without baseline
vertebral fracture, who have osteopenia or osteoporosis. RAL administration also improves
histomorphometric indices of bone strength. The correlation between changes in biochemical
indices of bone remodelling and vertebral fracture rate strongly suggest that the rapid reduction in
fracture rates, as already reported for bisphosphonates, is mediated by the rapid suppression of
osteoclastic bone resorption. The effects on non vertebral fractures are less clear and are
supported only by post-hoc analyses for both compounds. In addition, there are solid evidences
that SERMS can prevent breast cancer in women. TAM is the front-line agent for the treatment and
prevention of breast cancer. However, the lack of fracture data and its endometrial stimulatory
effects precludes its use in osteoporosis prevention. Conversely, RAL does not stimulate the
endometrium and reduces breast cancer risk in women treated for osteoporosis, both at low nisk (-
30%) and at high risk (-67%). The reduction in risk of invasive breast cancer is similar with RAL
and TAM. BZA has a greater anti-fracture potential than RAL with clinical data showing positive
breast, endometrium, cardiovascular safety profiles over seven years. However, the frequency of
climacteric symptoms is not decrease by SERMS administration, and hot flashes incidence and
severity may increase. The tissue selective estrogen complex (TSEC) is a new combination with
two drugs such as a SERM and estrogen. TSEC was formulated to obtain a better side effect
profile. TSEC containing BZA 20mg/CE 045 and 0.625 mg has been shown to be effective in
relieving menopausal symptoms, reducing bone tumover and preventing osteoporosis with an
increase in bone density, while maintaining endometrial and breast safety. Although no data are
available on fracture and breast cancer risk, BZA/CE appears as a unique TSEC and a promising
option for postmenopausal women seeking a comprehensive and safe therapy.



ANABOLIC TREATMENT WITH TERIPARATIDE AND PTH 1-84
Adolfo Diez-Perez

Department of Internal Medicine. Hospital del Mar-IMIM. Autonomous University of Barcelona.
RETICEF, Instituto Carlos IlI

Parathyroid hormone peptides are a consolidated option for the treatment of osteoporosis.
Teriparatide (recombinant human 1-34 PTH) and PTH 1-84 are the two molecules in the market.
The intermittent exposure to the hormone induces in the PTH receptors a distinct genomic
expression, different from the continuous exposure as seen in the cases of primary
hyperparathyroidism.

Teriparatide (TPTD) has been extensively studied. Their effect on bone offers the characteristics of
an anabolic agent. New bone formation is actively started, with positive balance at the BMU level.
Moreover, gquiescent surfaces are also activated creating new bone tissue without previous
resorption. The final effect is a net gain in bone with improvements in the microscopic structure and
the formation of new fresh bone with better biomechanical properties.

In clinics, the effect of Teriparatide results in a reduction in vertebral and non-vertebral fracture
risk. Multiple and severe vertebral fractures are specifically reduced. Moreover, improvement in
back pain, for mechanisms not fully understood, is also observed. Teriparatide has been also
successful in the treatment of glucocorticoid-induced osteoporosis, with superior effects over
antiresorptives, and is also indicated for the treatment of osteoporosis in males. For PTH 1-84, a
vertebral fracture reduction effect has been demonstrated in postmenopausal osteoporosis.

The treatment with PTH should be followed by an antiresorptive in a sequential fashion. This
strategy avoids the partial resolution of the bone effects seen when the drug is stopped and not
followed by antiresorptives. In patients previously treated with bisphosphonates, some degree of
blunting effect has been described. However, the currently available evidence supports a positive
effect even in bone previously exposed to a potent reduction in turnover rate.

Two new indications for PTH peptides are currently under active research with encouraging
results: fracture healing and treatment of hypoparathyroidism. Some results of clinical trials support
both. Furthemmore, there is a generalized acceptance of the use of PTH in cases of atypical
femoral fractures.

In general terms, PTH has been recommended for the treatment of cases of severe, advanced
osteoporosis. Part of the rationale for this segmentation is due to cost issues. There are reasons of
biclogical plausibility given the positive effects of the freatment in bone structure and
biomechanical strength. In cases of severe deterioration of bone structure, where the response to
antiresorptives is less successful in terms of fracture nisk reduction, anabolic agents could be
recommended. In any case, alone or, even better, used sequentially, PTH seems fo be one of the
potential ways of restoring bone, more or less closer to their healthy levels in young adults.

Disclosures: Eli Lilly (manufacturer of Teriparatide) speaker, advisory board, research support;
Nycomed (manufacturer of PTH 1-84) research support.



INHIBITION OF SCLEROSTIN IN THE TREATMENT OF OSTEOPOROSIS
Socrates E. Papapoulos

Department of Endocrinology & Metabolic Diseases, Leiden University Medical Center, Leiden,
The Netherlands

During the past few years there have been important developments in the pharmacotherapy of
osteoporosis. These developments were paralleled by significant progress in our understanding of
the local regulation of bone metabolism. Particularly, studies of human and animal genetics led to
identification of novel signaling pathways in bone cells that can provide targets for new bone
building therapeutics for patients with osteoporosis. The only currently available bone forming
agent, PTH, has a fransient effect on bone remodeling and most of the new bone is formed at pre-
existing remodeling studies rather than de novo. To achieve that, different approaches are
needed. The recognition of the cenfral role of the Whnt signaling pathway in the regulation of bone
formation has provided a number of targets for the development of pharmaceuticals for the specific
stimulation of bone formation. Fundamental for these developments have been studies of two rare
bone sclerosing dysplasias, sclerosteosis and van Buchem disease, with closely related
phenotypes characterized by overgrowth of bone of excellent quality which are due to defective
production of sclerostin, a negative regulator of bone formation. The expression of sclerostin is
restricted to osteocytes and is modified, among other, by mechanical loading and PTH. In addition,
sclerostin stimulates bone resorption by a RANKL-mediated mechanism in osteocytes. Sclerostin
deficiency in mice reproduces the findings of the human diseases. An antibody to sclerostin given
to OVX rats or intact monkeys increased bone formation dramatically at all bone envelopes,
including the periosteum, without affecting, or even decreasing, bone resorption and improved
bone strength. In initial human studies, a single injection of the antibody to healthy
postmenopausal women increased serum P1NP and transiently decreased serum CTX. The
restricted expression pattern of sclerostin in bone, the excellent quality of bone of patients with
sclerosteosis and van Buchem disease and the formation of bone at quiescent bone surfaces in
animals strongly suggest that inhibitors of sclerostin may fulfill the criteria of a bone building
therapy. However, the kinetics of bone remodeling in response to repeated administration of
sclerostin inhibitors to humans have not yet been established and animal studies were of short
duration not allowing any conclusions about longer ferm effects. In particular, there is no
information about the nature and the magnitude of the response (fransient or sustained). The
human models provide some clues to that but only the results of the on-going clinical studies will
give an answer to these guestions.



GENETICS, DIAGNOSIS AND TREATMENT FOLLOW UP
Maria Luisa Brandi
Department of Intermal Medicine, University of Florence, Florence, Italy

Congenital hypoparathyroidism encompasses a series of disorders charactenzed by the common
biochimical feature of symptomatic hypocalcemia with concomitant hypophosphoremia. Clinical
features differ among the various parathyroid-related hypocalcemic syndromes, as understandable
on the basis of disorder-specific genetics. The lecture will review the various disorders related to
both hypoparathyroid and pseudohypoparathyroid conditions, with a detailed report of the recent
discoveries in term of the genetics and clinical management of these syndromes.



CAUSES AND CLINICAL PRESENTATION: POSTOPERATIVE HYPOPARATHYROIDISM
Claudio Marcocci
Dipartimento di Endocrinologia e Metabolismo, Universita di Pisa

Hypoparathyroidism (HPT) rarely occurs as a spontaneous condition. In the majority of cases it is
due to unintentional damage or removal of parathyroid glands at the time of neck surgery (mainly
thyroid and parathyroid surgery), and usually manifests within few days after surgery.
Postoperative HPT is the most common cause of acquired HPT. During surgery the parathyroid
glands can be devascularized by ligation of thyroid arteries proximal to the origin of parathyroid
arteries, thermically damaged by accidental electrocoagulation, and, rarely, inadvertently removed.
Postoperative HPT can be transient or permanent. Transient HPT is usually due to reversible
parathyroid ischemia and usually resolves within a few weeks. Permanent HPT is defined as
insufficient PTH to maintain normocalcemia, which persists 6 months after surgery.

The rate of either transient or permanent postoperative HPT varies according to the experience of
the surgeon and in tertiary referral centers it may be as low as 54-96% and 0.5-17%,
respectively.

Transient HPT can be asymptomatic and its prevalence underestimated if serum calcium is not
routinely assessed, and only measured in patients with hypocalcemic symptoms.

The risk for postoperative HPT is higher following thyroidectomy for retrosternal goiters, Graves’
disease, and thyroid cancer, and radical neck limphnode dissections. Other factors, such as low
25-hydroxyvitamin D levels, magnesium depletion, high bone turnover state, due to precperative
severe hyperthyroidism or hyperparathyroidism, may contribute to development of postoperative
symptomatic hypocalcemia.

The clinical manifestations of postoperative HPT are directly related to the seventy and speed of
onset of hypocalcemia. Postoperative hypocalcemia can range from asymptomatic, if the decrease
in serum calcium is mild, to a severe, life-threatening condition that require rapid and intensive
treatment.

Postoperative HPT typically develops within few days after surgery. Usually, patients become
hypocalcemic on the first postoperative day, but calcium levels may reach the lowest value even
three days after surgery. Thus hypocalcemia can become clinically manifest even 3-4 days after
the operation in patients almost asymptomatic before.

The measurement of albumin-comected serum calcium or ionized calcium, where available, in the
perioperative period is a reliable method to exclude or confirm postsurgical HPT. Serum phosphate
is high or in the high normal range because of the lack of the phosphaturic action of PTH.
Hypocalcemia causes neuromuscular irritability, neurological and electrocardiographic alterations.
Symptoms of neuromuscular irritability are the most common in the setting of acute hypocalcemia.
They vary from numbness and tingling in the fingertips, toes and circumoral region in mild
hypocalcemia to paresthesias of the upper and lower extremities in moderate hypocalcemia. In the
most severe forms tetanic muscle cramps can occur with carpal spasms or diffuse tetany. Some
patients can experience bronchospams and laryngospasms with acute respiratory failure.
Neurological symptoms such as confusion, disorientation, delirium or seizure can also occur.
Cardiac abnormalities of hypocalcemia consist of prolonged QT interval in EKG, arrhytmias and
congestive heart failure in the most severe cases [21].

In asymptomatic patients the Chovstek and Trousseau signs, which are related to neuromuscular
imitability, may unveil a latent tetany.



SKELETAL MANIFESTATIONS OF HYPOPARATHYROIDISM
David W. Dempster
Columbia University, New York, NY, USA

Regardless of its cause, the effects of chronic PTH deficiency on the human skeleton are dramatic.
' Low or absent circulating PTH initially causes a decrease in bone resorption and then coupled
decrease in bone formation. However, it is evident that the balance between resorption and
formation favors formation because, over time, bone mass increases. The most detailed
information on the effects of hypoparathyroidism on the skeleton has come from bone biopsy
studies. In one small study, “® biopsies were obtained from 4 men and 8 women with vitamin D—
treated hypoparathyroidism and 13 age- and gender-matched control individuals (1) There was a
non-significant trend toward an increase in cancellous bone volume in the hypoparathyroid
subjects, but the structural indexes, marrow star volume, trabecular star volume, and trabecular
thickness were not different from those in controls. Bone-forming surface and bone-formation rate
(BFR) were reduced significantly by 58% and 80%, respectively, in the hypoparathyroid subjects. A
more recent, larger biopsy study included 33 subjects (24 women and 9 men) with
hypoparathyroidism treated with vitamin D and 33 age- and gender-matched control subjects.”® In
contrast to the earlier smaller study, cancellous bone volume was elevated in the hypoparathyroid
subjects due to higher trabecular width, while trabecular number and trabecular spacing were both
similar fo those in control subjects. Cortical width also was significantly greater in the
hypoparathyroid subjects, and cortical porosity was 17% lower than in control subjects, but this
difference was not statistically significant. Remodeling activity was assessed separately on
cancellous, endocortical, and intracortical skeletal envelopes. The tetracycline-based BFR was
significantly lower on all three envelopes in the hypoparathyroid subjects, with a greater than
fivefold reduction seen on the cancellous envelope. The reduction in BFR was due to significant
decreases in both mineralized surface and mineral apposition rate on all three envelopes. Similar
changes in bone sftructure and remodeling activity have recently been observed in bone biopsies
from a separate cohort™ These abnormalities in bone remodeling can be corrected by treatment
with PTH with partial correction of the structural changes.“

1. Bilezikian JP et al, J Bone Miner Res_ 2011;26:2317-37.
2. Langdahl BL et al, Bone 1996;18:103-8.

3. Rubin MR et al, J Bone Miner Res. 2008;23:2018-24.

4. Gafni Rl et al, J Bone Miner Res. 2012;27:1811-20.

5. Rubin MR et al, J Bone Miner Res. 2011;26(11):2727-36.

Disclosures: Eli Lilly & Co, NPS Pharmaceuticals
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NUCLEAR FACTOR OF ACTIVATED T-CELLS (NFAT)C2 SUPPRESSES NOTCH CANONICAL
SIGNALING TO REGULATE OSTEOBLASTIC FUNCTION

Stefano Zanotti'?, Anna Smerdel-Ramoya’, and Ernesto Canalis'>

'Department of Research, St. Francis Hospital and Medical Center, Hartford, CT, USA
2University of Connecticut School of Medicine, Farmington, CT, USA

Nuclear Factor of Activated T-Cells (Nfat)c are four transcription factors that regulate
osteoblastogenesis. Dephosphorylation of Nfatc by calcineurin results in nuclear translocation and
induction of Nfatc target genes, such as regulator of calcineurin (Rcan)f.4. Notch are
transmembrane receptors that suppress osteoblast differentiation and function. In the canonical
signaling pathway, following ligand-receptor interactions, the Notch intracellular domain (NICD)
translocates to the nucleus and associates with the DNA-binding protein C Promoter Binding
Factor 1, Suppressor of Hairless and Lag-1 (CSL). These events result in the expression of Notch
target genes, such as hairy enhancer of split related with YRPW motif (Hey)? and Hey2. To
identify signals interacting with Notch in ostecblasts, we explored the actions of Notch on the
expression of the Mfatc genes. To this end, primary calvarial osteoblasts were harvested from
Rosa""=" mice, where a STOP cassette flanked by loxP sites lies between the Rosa26 promoter
and the NICD coding sequence. In this model, expression of NICD under the control of the
RosaZ26 promoter occurs following the excision of the STOP cassette by Cre recombination. To
induce Notch signaling, osteoblasts from Rosa™*™ mice were infected with an adenoviral vector
expressing Cre recombinase, whereas an adenoviral vector expressing green fluorescent protein
(GFP) was used as a control. Notch suppressed Nfatc1 transcription, induced Nfatc2 expression
by post-transcriptional mechanisms, and did not modify Nfatc3 or MNfatc4 mRNA levels. Nfatc2
protein levels were increased by Notch, confirming induction of MNfafc2 by Notch. Nfatc2 may
mediate the inhibitory effects of Notch on osteoblast differentiation and function, and serve as a
control mechanism to limit Notch activity in osteoblasts, and the effects of Notch and Nfatc2
activation on osteoblast differentiation and function were tested. To induce Nfatc2, Rosa"™"
osteoblasts were infected with an adenoviral vector expressing a consfitutively nuclear Nfatc2
mutant, or with an adenoviral vector expressing GFP, either in the context of Notch activation or
under basal conditions. Notch and Nfatc2 suppressed early osteoblast gene markers, either when
expressed individually or in combination. Inhibition of alkaline phosphatase activity by Notch was
reversed following downregulation of Nfatc2 by RNA interference, suggesting that Nfatc2 mediates
selected actions of Notch in osteoblasts. In parallel experiments, Nfatc2 opposed the activity of a
Notch reporter construct, the transactivation of fragments of the Hey! and HeyZ? promoters
controlling luciferase expression, and the levels of their respective transcripts. The mechanisms of
the inhibitory effects of Nfatc2 on Notch signaling were investigated by electrophoretic mobility shift
assay and chromatin immunoprecipitation. Nuclear proteins from Rosa"*" osteoblasts bound to a
radiolabeled DNA probe containing a Cs/ consensus sequence, which was displaced by unlabeled
Nfat or Csl oligonucleotides. Accordingly, unlabeled Cs/ or Nfat oligonucleotides displaced a
radiolabeled Nfat consensus sequence bound to nuclear proteins, indicating competition of CSL
and Nfatc2 for DNA binding. In agreement with these results, chromatin immunoprecipitation
revealed that Nfatc2 displaced CSL from the Hey2 promoter, suggesting that Nfatc2 suppresses
Notch signaling by opposing binding of CSL to DNA. In conclusion, Notch and Nfatc2 inhibit
osteoblastogenesis, Notch induces Nfatc2, and Nfatc2 suppresses Notch canonical signaling,
establishing a local negative feedback mechanism that regulates osteoblastogenesis.

Disclosure information: the authors have nothing to disclose.



IDENTIFICATION OF AN EMBRYONIC STEM CELL GENE SIGNATURE IN PARATHYROID
TUMOURS ASSOCIATED WITH AGGRESSIVENESS.

Sabrina Corbetta ', Valentina Vaira 2, Chiara Verdelli ) Irene Fomo *, Francesca Elli ®, Vito
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Cancer cells and embryonic stem cells share many key biological properties. Experimental evidence
suggested that cancer cells and embryonic stem cells have common genetic signature: franscription factors
and microRNAs regulating self-renewal and differentiation have been found expressed in human cancer
celis. In the present study an embryonic stem cell gene signature, the microRNA clusters C19MC and
MIR371-3 and the stemness core regulatory genes, has been investigated in a series of 15 parathyroid
carcinomas (Ca) and 5 matched metastasis (Met), 24 parathyroid adenomas (Ad) and 6 normal parathyroid
glands. C19MC-MIR371-3 clusters are located on chr. 19g134 and involved in stem cell biology and
tumorigenesis. The analysis of the expression levels of 15 microRNAs belonging fo the clusters showed
that the general expression levels of C19MC or MIR371-3 clusters in Ad lesions did not differ from nommal
glands, while they distinguished Ad from Ca at unsupervised hierarchical cluster analysis (P=0.0008).
MIRS17C showed the most significantly difference in expression between Ca and Ad (P=0.0003) and it
positively correlated with serum calcium, PTH and tumour weight. In regard to the molecular mechanism
detemmining C19MC cluster activation, we could detect C19MC copy-number gain in 10 Ca (67%)
extending distal to the MIR371-3 cluster in almost all samples. Conversely, only 4 Ad (16%) showed
C19MC amplification, with one case presenting distal genomic abermration to MIR371-3. Globally, copy
number vanations of 19q13.4 loci were significantly associated with MIRS17C up-regulation (P=0.006).
Opposite to normal glands where C19MC promoter was methylated, hypomethylation occurred in 15 out of
30 analysed tumours. Though the epigenetic status did not comelate with C19MC microRNAs expression
levels, loss of C19MC promoter methylation was significantly associated fo Ca and metastatic disease
(P=0.01). Data suggested that C19MC duster aberrations are a characteristic of Ca respect to Ad.
Altogether, these evidences point toward a role for 19q134 microRNAs clusters as oncogenes in
parathyroid tumorigenesis. Since the C19MC as well as the MIR371-3 clusters have been linked with the
signature charactenstic for human embryonic stem cells, we investigated genes of the transcnptional
regulatory network governing stem cells pluripotency and self-renewal. By immunohistochemistry, cells with
a positive nuclear staining for NANOG were more abundant in Ca (30-70%, n=8) compared to nommal
glands (=10%, n=3). Most Ad (n=11) expressed NANOG at very low levels (1-7%), while two samples only,
characterized by mild hypercalcemia and very mild PTH hypersecretion, showed NANOG expression levels
of 25 and 40%, respectively. In parathyroid tumours, NANOG mRNA expression was associated with the
expression of OCT4 mRNA. Furthermore, a subset of tumours expressed SOX2 and DKK1 mRNAs, while
Zin42/REXT gene expression was lost in most tumours, as described in other human cancers. Finally, in
tumoral parathyroid cells, NANOG mRNA expression levels were upregulated by lithium chlonde-induced
beta-catenin pathway activation as reported in embryonic stem cells. These data identified a genefic
embryonic stem cell signature in parathyroid tumours that seems fo comrelate with more aggressive tumoral
features.

All the Authors declare that there is no conflict of inferest.



COLECACIPHEROL HAS IMMUNOMODULATORY EFFECT IN EARLY RHEUMATOID
ARTHRITIS.

Patrizia D’Amelio’, Francesca Sassi', llaria Buondonno', Guido Rovera® Raffaele Pellerito?,
Giovanni Carlo Isaia’.

" Geriatria e Malattie Metaboliche dellOsso-Universita degli Studi di Torino
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Rheumatoid arthritis (RA) is an immune-mediated disease characterized by articular inflammation
and tissue damage, which lead to disability and increased mortality. The pathogenesis of this
disease has been sought in the imbalance between different T cells subset that leads to
autoimmune activation, anyway no definitive data has been obtained in humans. Colecalcipherol
has been suggested to have immunoregulatory properties that may be used in the therapy of RA.
The aim of this study is to evaluate differences in immuno phenotype between patients with early
RA and healthy controls and to evaluate the possible effect of colecalcipherol in these subjects.
We enrolled in the study 25 female patients affected by early phase RA not previously treated, and
26 healthy controls, age matched.. Patients were randomized to receive 300000 Ul of
colecalcipherol per os (13) or placebo (12) (all the patients were treated with MTX 15 mg/week im
and metilprednisolone per os 2-4 mg/day).

At baseline in all the subjects we measured osteoclast precursors and T cells subsets in peripheral
blood by flow cytometry, patients were recalled at centre after three months of therapy.

We observed an increase in osteoclasts precursors (OCP) in peripheral blood of RA patients, in
particular OCP from RA patients expressed high level of CD 16 on cell surface.

We also found increased number of T regulatory cells (Tregs) in healthy subject; whereas T cells
producing IFN gamma and IL-17 are more present in RA patients.

The administration of colecalcipherol does not affect OCP, whereas it seems to modify T cells
subset, in particular we observed a significant decrease in Th 17 cells in patients treated with
colecalcipherol.

These preliminary data confirms previous data on the presence of a sub population of monocytes
able to differentiate into osteoclasts in patients affected by inflammatory disease, these cells
express high level of CD 16 on cell membrane and seem to have a peculiar role in bone erosions.
We also suggest a possible role for decrease in Tregs in the pathogenesis of RA, this decrease
could lead to a break in self-tollerance and an increase in the pro-inflammatory T cells subset that
produce high amount of INF gamma and IL-17. As regards colecalcipherol it acts reducing Th17
and have no effect on OCP.

These preliminary data confirms previous data on the presence of a sub population of monocytes
able to differentiate into osteoclasts in patients affected by inflammatory disease, these cells
express high level of CD 16 on cell membrane and seem to have a peculiar role in bone erosions.
We also suggest a possible role for decrease in Tregs in the pathogenesis of RA, this decrease
could lead to a break in self-tollerance and an increase in the pro-inflammatory T cells subset that
produce high amount of INF gamma and IL-17.



EFFECTS OF RECOMBINANT FOLLICLE-STIMULATING HORMONE ON BONE TURNOVER
MARKERS IN INFERTILE WOMEN UNDERGOING IN VITRO FERTILATION PROCEDURE.
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There is experimental but limited clinical evidence that follicle-stimulating hormone (FSH) may
have direct effects on bone. The aim of this prospective study was to evaluate the effects of acute
FSH stimulation on bone tumover in pre-menopausal women. Twenty-nine infertile women (age:
30-40 years) undergoing in vitro fertilization procedure were treated with GnRH analog (Leuprolide
1 mg subcutaneously each day), followed by stimulation with recombinant FSH (rFSH: starting
dose of 375 Ul/die) and serum osteocalcin, B-CTX, FSH and E2 were measured at beginning of
leuprolide therapy (T0), at beginning of rESH therapy (T1), 3 days (T2) and 10 days (T3) after the
first dose of rFSH. At T1, the suppression of FSH and E2 secretion, as effect of leuprolide
administration, led to a significant increase in serum B-CTX values vs. TO (p<0.001). After the
administration of r FSH, a rapid increase in serum FSH was observed, whereas serum E2 values
increased more slowly. At T2, the increase in serum FSH values above our reference range for
early follicular phase (with E2 in the reference range) did not induce any significant change in
median serum B-CTX values as compared to T1. At T3 (when both FSH and E2 were high), serum
B-CTX values decreased significantly vs. T1 (p<0.001). Osteocalcin did not change significantly
throughout the study period. In conclusions, our model suggests that FSH does not acutely exert
relevant direct effects on bone metabolism in pre-menopausal women.



SPORADIC PSEUDOHYPOPARATHYROIDISM Ib WITH SEVERE SKELETAL INVOLVEMENT
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Pseudohypoparathyroidism (PHP) refers to a heterogeneous group of genetically determined disorders
with resistance to PTH and frequently to other hormones activating cAMP-dependent events
downstream of vanous G protein-coupled receptors. PHP-Ib is caused by deletions within or upstream
of the GNAS locus encoding the Gas. We describe a 36-yr-old man affected by sporadic PHP-Ib with
renal PTH-resistance, along with severe symptomatic hyperparathyroid bone disease. The patient first
presented at age 8 yrs with limping due to bone deformities, subsequently treated with multiple
osteotomies, hypocalcemia (7.5 mg/dl), high PTH (504 pg/ml) and ALP (487 IU/L). Under calcium (1
g/day) and calcitriol (0.5-1 pg/day) replacement therapy, PTH and ALP progressively increased (2100
pg/ml and 980 IU/L, respectively). Parathyroid ultrasound showed four-gland hyperplasia. Cortical BMD
was markedly reduced (distal radius T-score: -7.7). Subpenosteal bone resorption with acroosteolysis,
salt-and-pepper skull, bone cysts and pseudotumors and long bone deformities were evident on x-ray.
Epigenetic analyses of the GNAS locus showed loss of methylation at all four DMRs without evidence
for paternal uniparental isodisomy of 20q; the 3-kb STX16 deletion was excluded. No signs of PHP-Ib
were present in first degree relatives. After increasing calcitriol to 4 pg/day, a progressive decrease of
PTH and ALP was observed over the course of 8 months (130 pg/ml and 97 IU/L, respectively), while
serum and urinary calcium levels remained normal. Cortical BMD markedly increased within 6 months
(+6.5%) and bone pain resolved. Nine months later a mild hypercalcemia developed, likely because of
completion of the remineralization process. Calditniol dose was then reduced to 1 pg/day and
normocalcemia was attained. PTH levels remained stable in the 1-yr follow-up up (130-145 pag/ml). This
is an unusual case of sporadic PHP-Ib patient with long-standing hypocalcemia with osteitis fibrosa
cystica, in whom the standard dose of calcitriol was clearly insufficient. Upon increasing oral calcitriol,
PTH levels decreased dramatically close to the normal range. This resulted in marked bone
remineralization and control of symptoms. [LC: no disclosures]



HIGH SEX HORMONE BINDING PROTEIN LEVELS INCREASE THE RISK OF VERTEBRAL
FRACTURES IN MEN WITH GH-DEFICIENCY
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Introduction: Sex steroids are important for the skeletal growth and the maintenance of both the
female and the male skeleton. However, the relative contribution of androgens versus estrogens in
the regulation of the male skeleton in unclear and the studies that correlate sex steroid hormones
and vertebral fractures in osteoporotic men showed conflicting results. Some of these studies
showed, on the other hand, that higher levels of sex hormone binding protein (SHBG) were
associated with a higher percentage of fractures in osteoporotic male patients _

The aim of the present study was to investigate the impact of levels of endogenous sex steroid
hormones and SHBG on the incidence of vertebral fractures in growth-hormone (GH)-deficient
men.

Matenials and methods: We studied 40 GH-deficient men (mean age 55 years). 22 of them (55 %)
were on replacement therapy with recombinant human GH. We measured IGFI, total estradiol,
total testosterone and SHBG plasma levels. Lumbar and femoral dual energy X-ray absorptiometry
(DEXA) and vertebral X-ray were performed to investigate the presence of osteoporosis and
vertebral fractures.

Results: Only 5 patients were osteoporotic, 24 patient were osteopenic and 11 patients had normal
bone mineral density (BMD). Vertebral fractures were found in 13 patients (32,5 %). Not significant
differences were found in total estradiol and total testosteron levels between fractured and not
fractured patients. In patients with vertebral fractures, despite patients without vertebral fractures,
IGFI levels were significantly lower (84,08 (SE 12,74 ) ng/ml vs 157,78 ( SE 16,11) ng/ml ; p =
0,02) while SHBG levels were significantly higher (49,57 (SE 7,10) nmol/l vs 32,34 ( SE 2,94)
nmol/l; p = 0,04). Finally we demonstrated a significant inverse relationship between IGF| and
SHBG values (p < 0,0001; r= - 0,526).

Conclusions: This cross sectional study suggest that SHBG plays a key role in male patients with
GH deficiency to determining the risk of vertebral fractures. It may be due to a reduction, SHBG
induced, of the bioavailability of testosterone and/or estradiol. Therefore, we can hypothesize an
additional SHBG action on estrogen dependent tissue, as bone, probably mediated by a specific
receptor. However, the inverse relationship between IGFI and SHBG enforces the hypothesis that
SHBG was controlled by factors other than steroid hormones. Hence, the fracture risk associated
with higher SHBG concentration could be due to lower IGFI levels but more data are necessary to
demonstrate this assumption.



THORACIC VERTEBRAL FRACTURES IN HOSPITALIZED MALES WITH HEART FAILURE.
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Heart failure (HF) has been associated with bone loss and an increased risk of fragility fractures.
Indeed, most of literature data on fractures were based on an historical and clinical approach
focused on the identification of peripheral fractures, whereas the risk of vertebral fractures in this
clinical setting is still unclear. Moreover, while female sex was shown to predispose to vertebral
fractures in patients with HF, the fracture risk in males affected by this disease is still unknown. In
this study, we aimed at evaluating the prevalence of radiological vertebral fractures in 540
consecutive elderly and hospitalized males (median age: 74 yrs_, range: 65-93; 268 with HF). The
research focused on fractures of the thoracic spine, which were identified using chest X-ray
routinely performed in the diagnostic work-up of HF. Exclusion criteria were: 1) neoplastic diseases
in progression; 2) chronic autoimmune diseases except for Hashimoto's thyroiditis and Graves’
disease; 3) chronic therapy (= 3 months) with oral and parenteral glucocorticoids; 4) chronic
immobilization; 5) trauma; 6) previous clinical history of HF without specific symptoms at the time
of enrollment. Vertebral fractures (vertebral deformity = 25%) were found in 64 patients (11.9%),
the prevalence being significantly higher in patients with HF as compared to those without HF
(16.4% vs. 7.4%; p=0.001). The association between HF and vertebral fractures remained
statistically significant (odds ratio 4.8, C195% 1.6-14.2) even after adjustment for age, loop
diuretic therapy, anticoagulant therapy, proton pump therapy, coexistent chronic obstructive
pulmonary disease, diabetes mellitus and chronic liver diseases. In patients with HF, vertebral
fractures were significantly correlated with duration of HF (odds ratio 1.03, C.1. 95% 1.01-1.06;
p=0.007) and ischemic heart disease (odds ratio 3.19, C.1. 95% 1.37-7.43; p=0.001).

In conclusion, our study shows that males suffering from HF are at high risk of developing vertebral
fractures.



EFFECT OF THE TERIPARATIDE TREATMENT ON CARDIOMETABOLIC PARAMETERS IN
PATIENTS WITH SEVERE OSTEOPOROSIS: PRELIMINARY DATA.

Elena Passeri', Francesco Bandera®, Vincenzo Montericcio?, Bruno Ambrosi®, Sabrina Corbetta’
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Previous experimental data suggested that PTH affects lipoprotein metabolism and insulin
resistance, while the effect of PTH on cardiac function is still debated. Patients treated with
teriparatide (PTH1-34) may provide a good clinical model to investigate the effect of PTH1-34 on
insulin sensitivity, lipid profile, fat mass as well as cardiac function and contractility.

Fifteen patients (aged 69+8 years, F/IM=14/1) affected with osteoporotic fractures were evaluated
at baseline and after 6 months of treatment with teriparatide 20 mcg/die according to AIFA advice
n. 79. Seven patients were also evaluated after 12 months of treatment. Five patients were
affected with severe vertebral fractures occurring on bisphosphonates therapy, while the remaining
10 presented with multiple cumulative severe vertebralifemoral fractures. Patients receiving
corticosteroid therapy or affected with cardiac, liver or renal insufficiency or overt diabetes mellitus
were excluded. All patients received calcium and vitamin D supplementation.

No symptoms or signs of hypercalcemia or other adverse reactions were experienced by patients
treated with teriparatide except for myalgia in two patients.

Serum total and ionized calcium as well as PTH increased at the upper normal ranges. Patients
treated with teriparatide for 12 months experienced a significant body weight gain (+ 4 Kg, BMI
27.1+1 vs 28.0+1 kg/em?, mean+SE, P=0.04) and an increase in waist circumference (+ 4 cm).
Body fat mass measured by impedentiometry showed a significant mean increase (+11%) after 1
year of treatment with teriparatide and serum PTH levels were positively correlated with waist
circumferences (P=0.05). The treatment with teriparatide did not induce significant changes in
glucose metabolism and insulin-resistance. A mild trend to increasing serum total cholesterol levels
was observed, while no differences in serum HDL and tryglicerides levels occurred.
Echocardiographic evaluation was also performed: at 6 and 12 months of teriparatide
administration no changes in atrial and ventricular parameters could be detected.

These preliminary and novel data suggest that teriparatide may have effects on visceral adiposity
and lipid metabolism. Further studies and longer follow up are ongoing to investigate the effect of
teriparatide on cardiometabolic parameters.

All the Authors declare that there is no conflict of interest.
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