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Bone School

KOCMHO yy4uauuwje
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lpogp. AuHa-Mapua bopuco6Ba / Prof. Anna-Maria Borissova
Bulgarian League for the Prevention of Osteoporosis

8,30-8,50

PoAa Ha mapkepume Ha KocmeH obmeH 6 guazHocmukama u
AeyeHuemo Ha ocmeonopo3ama / The biochemical bone
turnover markers - their role in the diagnostic assessment and

clinical management of osteoporosis

lpogp. Muxaua boano6 / Prof. Mihail Boyanov

Department of Internal Medicine, Clinic of Endocrinology and
Metabolism, University Hospital Alexandrovska, Medical University, Sofia,
Bulgaria

8,50-9,50 '

Therapeutics of Osteoporosis: Challenges for the Future

Prof. Ego Seeman
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bureapcka Auea 3a npogbu

9,50-10,10

CeHuAHa ocmeonopo3a / Senile Osteoporosis
A-p lMramen NMonuBanoB / Dr Plamen Popivanov

Department of Internal Medicine, Clinic of Endocrinology and Metabolism, University
Hospital Alexandrovska, Medical University of Sofia, Sofia, Bulgaria

10,10-10,30

BmopuuHa ocmeonopo3a - kbge 3anouba ma? / Secondary
Osteoporosis - where does it start?

A-p Arexcangop LLunkoB / Dr Alexander Shinkov
Bulgarian League for the Prevention of Osteoporosis

10,30-11,00

Komenmapuu u 8bnpocu / Comments and Questions

lpogp. AHna-Mapusa bopucoBa / Prof. Anna-Maria Borissova
Bulgarian League for the Prevention of Osteoporosis
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PoAa Ha mapkepume Ha kocmeH obmeH 6 guazHocmukama u
AeyeHuemo Ha ocmeonopo3ama

Muxaua boaHo6
KauHuka no eHgokpuHoAoeua u boarecmu Ha obmaHama, Kamegpa no BempewHu
borecmu, YMBAA ,,ArekcaHgpoBcka“, MeguyuHcku YHuBepcumem, Cocpus

BuoxumuuHume mapkepu Ha kocmeH obmeH ompazaBam npomeHume B kKocmHuA
memaboauzbm. Om gbazo Bpeme me ce uznoarzBam kamo uHgukamopu 6 guazHoCcmMuKa-
ma u MOHUMOpUpaHemMo Ha ocmeonopo3ama. Kamo 3aameH cmaHgapm 6 cbBpemeHHa-
Ma KAUHUYHA Npakmuka ca ce HaAOXKUAU cepymHume HuBa Ha KpbcmocaHu C-meaonen-
mMugu Ha KoAazeH mun 1, Kakmo u N-mepmuHaAHUAM nponenmug Ha NpokoAazeH mun 1
- cbomBemHo 3a KocmHa pe3opbuua u uzepaxkgaHe. Npu uzmepBaHemo u uHmMepnpe-
mauuama Ha peyamamume caegBa ga ce omuumam mHoxkecmBo pakmopu. Te Bkatou-
Bam aHaAumuYHU 2pewku No muna intra- and inter-assay, ycaoBua Ha CbxpaHeHue, Xxapak-
mepucmukama Ha nauueHmume, HayuHa Um Ha >xuBom u Haauvyuemo Ha cuynBaHus. V13-
noazBaHuam memog 3a onpegeaaHe noBauaBa u pepepeHmHumMe 2paHuuu. Kocmtuume
Mapkepu ca NOAe3HU NpU ugeHMudpuyupaHemo Ha hauueHmume ¢ Bucok kocmeH obmeH
u 6bp3a KocmHa 3a2yba, koumo buxa umaAu NoA3a OM paHHa Hameca owe npegu noaBa-
ma Ha ocmeonopo3a N0 geH3umomempuyHUMe Kpumepuu UAu Ha cuynBaHua. KocmHu-
me mapkepu peazupam 6bp30 6 pamkume Ha AevyeHuemo C aHmMupe3opOomMuBHU uAu
Kocm-u3zpaxkgawu cpegcmBa. lNpomeHume B kocmHume mapkepu ce noazBam 3a gokas-
BaHe Ha papmakoro2udHomo noBauaBaHe Ha kKocmma u Maka - 3a NPUgbPXKAHEMO Ha
nauueHmMume Kbm AeveHuemo. Bpb3kama mexxgy npomaHama 6 kocmHume mapkepu u
hpakmypHUA puck He e u3uaro u3zacHeHa. HeobacHumu npomeHu 6 kocmHume mapkepu
Mo2am ga hognomoz2Ham omkpuBaHemo Ha npuyuHu 3a BmopuuHa ocmeonopo3a. Te
nognomazam u ocb3iHaBaHemo Ha mexaHuzmume 3a Bb3geldcmBue Ha aHmMuocmeono-
po3Hume AekapcmBa u ugeHmMupuKauuama Ha Hal-nogxogauwama um go3upoBka.

B 3akAto4yeHue, KocmHume mapkepu ca noae3Ho cpegcmBo 3a omkpuBaHe Ha Bucoko-
puckoBume 3a opakmypu nayueHmu, Kakmo u 3a nomBbp>KgeHue Ha papmakoro2u-
yHomo Bb3gedicmBue Ha megukameHMuUMe 3a AedeHue Ha ocmeonopo3ama. Bce nak
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He buBa ga ce 3abpaBam u npobaemume, cBbp3aHu ¢ UHMepnNpemavuama Ha npome-
Hume 6 KocmHume mapkepu.

The biochemical bone turnover markers - their role in the
diagnostic assessment and clinical management of osteoporosis

Mihail Boyanov
Department of Internal Medicine, Clinic of Endocrinology and Metabolism, University
Hospital Alexandrovska, Medical University of Sofia, Bulgaria

The biochemical bone turnover markers (BTMs) reflect changes in bone metabolism.
They have been extensively used as indicators in the diagnosis and monitoring of osteoporo-
sis. Serum collagen type | crosslinked C-telopeptide and serum procollagen type | N-termi-
nal propeptide are respectively considered as the resorption and formation markers to use
as reference in up-to-date clinical practice. Many factors influencing BTMs need to be inte-
grated during the dosage and interpretation process. They include intra- and inter-assay vari-
ability, storage conditions, patient's characteristics and lifestyle habits, recent fracture. The
reference intervals are affected by the type of assays used to assess BTMs. BTMs are clini-
cally useful to identify patients with high bone turnover and rapid bone loss who would ben-
efit from early interventions even before densitometric criteria for osteoporosis or low-trau-
ma fractures develop. In the follow-up of treatment response, BTM levels respond rapidly to
both anabolic and antiresorptive treatments. BTM changes can be used for detecting a phar-
macologic response thus confirming patient adherence to treatment. The link between the
BTMs changes and the fracture risk reduction is not entirely understood yet. Unexpected
BTM changes can facilitate the diagnosis of a secondary cause for osteoporosis. They can
also be used for understanding the mechanism of action of the osteoporosis drugs and iden-
tifying the correct dose.

In conclusion, the BTMs are a useful tool in the identification of patients at high
risk for fractures as well as in the documentation of a good response to pharmacolog-
ic treatments in osteoporosis. The different problems inherent in the methodology must
however be kept in mind.
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Therapeutics of Osteoporosis: Challenges for the Future

Ego Seeman
Austin Health, University of Melbourne, Melbourne, Australia

The public health burden of fractures remains a challenge. Treatments reduce
vertebral and hip fracture risk by only ~50%. Non-vertebral fractures comprise 80% of
all fractures, but treatments only reduce fracture risk by ~20%. Compelling evidence
for anti-fracture efficacy for any drug is lacking in >75 year-olds (the origin of most hip
fractures), in women with osteopenia (the origin of 60% of fractures), in men, children,
any in group after 3-4 years of any therapy.

Cortical porosity and thinning, trabecular thinning and loss of connectivity are due
to: (l) deposition of less bone than resorbed by the cells of the basic multicellular unit
(BMU). This produces a net negative BMU balance, the cause of structural decay, (ll)
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accelerated remodeling after menopause and (lll) reduced periosteal apposition. These
are the targets for therapy.

() Reducing the negative BMU balance can be achieved by reducing the volume
of bone resorbed and by increasing the volume of bone formed by the BMU. If the
BMU balance remains negative, bone loss will continue despite treatment. To restore
structure, BMU balance must be made positive by increasing bone formation by the
BMU. This may be achievable using exogenous PTH or treatment induced increases
in endogenous PTH provided that resorption is not concurrently stimulated by PTH.

(Il) Stopping remodeling may compromise material strength. If BMU balance is
negative, reducing remodeling intensity reduces the rate of structural decay.
Bisphosphonates (BPs) reduce remodeling by ~ 50% as assessed by remodeling mark-
ers. The residual 50% remodeling with its negative BMU balance erodes bone despite
treatment, particularly cortical bone (80% of the skeleton) as BPs with high matrix bind-
ing affinity dont penetrate deep cortical matrix so osteoclasts continue resorbing corti-
cal bone.

(lll) Periosteal deposition is desirable biomechanically, but has not been convinc-
ingly demonstrated in human subjects with any treatment.

Thus, preventing and reversing bone fragility requires assessment of baseline
material composition, micro-structure, remodeling balance and intensity to allow rea-
soned choices. Single therapy may suffice in preventing structural decay. Reversing
structural decay probably requires combined or sequential use of anabolic, antiresorp-
tives and agents designed to influence material strength. Some of these approaches
have been tested, but none have been based on abnormalities in baseline morpholo-
gy, modeling and remodeling, none have fracture outcomes, and none have morphol-
ogy and fracture outcomes to determine whether surrogates might serve as alternatives
to fracture endpoints. The search for effective therapies and new targets is not over.




CeHuAHA ocmeonopo3a

A-p Mramen MonuBano6
YMBAA ,,ArekcaHgpoBcka”, Cogpua

CeHuaHama ocmeonopo3a ce pa3zBuBa caeg 65 (70) coguwHa Bb3pacm. 3aca-
2a u gBama noaa kamo HamaraBa macama u BaowaBa kauecmBomo u Ha mpabeky-
AapHama u Ha kopmukapHama kocm. Bogu go pazBumuemo Ha BepmebpaaHu (MHO-
»kecmBeHu kKAuHoBugHU) u HeBepmebpaaHu (ocobeHo BegpeHu) hpakmypu, C HEKOA-
KokpamHo yBeauuveHa nocmmpaBmamuuHa cmbpmHocm. Kocmuuam mbpHoBbp e
HOpPMaAeH uAu no-yecmo 3abaBen. lNMpuuuHaBa ce om Bv3zpacmoBo cBvbp3zaHume
npomeHu B opzaHu3zma (cmapeewu Kocmu, 6b0peyu, XxpaHocMuAaMeAeH mpakm, Ha-
MaAeHuUe UAU omnagaHe Ha pyHKuuama Ha aHaboAHUME XOpMOHU - meHonay3a, I'A-
AAM, comamonay3a, agpeHonay3a u gp). ConpoBoxkga ce om HapyweHua 6 mema-
6oAu3zma Ha D-xopmoHa, HeczamuBeH kaauueB baraHc u yecmu nagaHus. B Hag /5 om

cAyvaume e cbnpoBogeHa u ycaoxkHeHa ¢ gpyau 20Aemu HezaBucumu puckoBu dak-
mopu 3a pazBumue Ha HUCKa KOCMHA NAbMHocm, kamo o06e3gBuykBare, Xb3 u gp.

Auaz2HocmuuHuam naHeAa mpabBa ga BkaouBa: BMD Ha total hip u neck PTH,
250HD3, 2A0MepyAHa chuampayun, CKpuHuHe 3a BmopuyHa ocmeonopo3a u Mm.H..
OcBeH aHmupe3zopbmMuBHU MegukameHMu AeYeHUemo 3agbAkKumeAHo mpabBa ga
BkalouBa: onmumuzupaHe Ha Bb3morkHama puzudecka akmuBHocm; =800 Ul Vit D3
gHeBHO; onmumu3zupaHe Ha kaAauueBua u BumamuHeH BHoc. Tepanuama mpabBa ga
ce uHguBugyaau3zupa cbobpa3zHO npoduAa Ha nauueHma u moguduyupyemume 20-
Aemu, HezaBucumu puckoBu pakmopu. KatouoB pakmop 3a HamareHue Ha ppakmyp-
HUA PUCK e NnpodPuAaKMuUKama Ha nagaHuama.
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e Osteoporosis

Plamen Popivanov MD
University Hospital ,ALEXANDROVSKA”, Sofia

Senile osteoporosis develops after the age of 65 (70). It affects both sexes by
ecreasing the mass and deteriorating the quality of both trabecular and cortical bones.
Senile osteoporosis leads to the development of vertebral (multiple wedge) and non-
vertebral (particularly hip) fractures with multifold increase in posttraumatic mortality.
Bone turnover is normal or more often decelerated. It is caused by age-related changes
in the body (aging bones, kidneys, digestive tract, reduction or loss of function of ana-
bolic hormones - menopause, PADAM, somatopause, adrenopause etc.) and is
accompanied by disturbances in the metabolism of D-hormone, negative calcium bal-
ance and frequent falls. In more than one third of the cases Senile osteoporosis is
accompanied and complicated by other major independent risk factors for the devel-
opment of low bone density, such as immobilization, CKD etc.

The diagnostic panel should include: BMD of the total hip and neck PTH,
250HD3, glomerular filtration, screening for secondary osteoporosis, etc. Besides
antiresorptive medication. The treatment must include: optimization of the possible
physical activity; administration of > 800 Ul Vitamin D3 daily; optimizing calcium and
vitamin intake. Therapy should be individualized according to the patient profile and
modifiable major independent risk factors. A key factor in the reduction in fracture risk

~is prevention of falls.




BmopuuyHama ocmeonopo3a - Kbge e 2paHuuama?

ArekcaHgbp LLuHko6
KauHuyeH yeHmwvp no eHgOKpUHOAO2UA U 2ePOHMOAO2US,
MeguyuHcku yHuBepcumem, Cogua

OugeHkama Ha nayueHm ¢ ocmeonopo3a 3agbakaBa ga ce HanpaBam u3caeg-
BaHua 3a uzkalouBaHua Ha BmopuuHa ocmeonopo3a. ToBa Baxku ocobeHo Kozamo Z-
ckopbm e nog -2,0 SD. lNo-yecmume npuyuHu 3a BmopuyHa ocmeonopo3a Kamo
peBmamougeH noAuapmpum, xunepnapamupeougu3bm, XpOHUYEH Xunepmupeougu-
3bM, XUNEPKOPMU30AU3bM (EHgO2EeHEH UAU ampozeHeH) ce no3HaBam u obukHoBe-
HO ce guazHoCcmuuupam AecHo uAu ca Beue ycmaHoBeHu npu omkpuBaHe Ha ocme-
onopo3ama. B Hakou cayyau guazHo3ama moxke ga ybazHe u ga 6bge omkpuma caeqg
2oguHu. TunuueH npumep 3a moBa ca Bce no-uecmo cbobwaBaHume cAayyau Ha UbO-
Auakua npu Bb3pacmHu. [Npu Hakou 3aboaaBaHug, Bogewu go ocmeonopo3a Aeve-
Hue Ha nocaegHama Bce owe e mpygHo uAu gopu HeBb3morkHo. TakaBa e ocmeono-
po3ama npu BpogeHu gedpekmu B8 cbeguHumeAHama MbkaH, npu BpogeHu XemMoAU-
MUYHU aHemuu u gpyeu. BrowaBanemo Ha 6vbpeuHama gyHkuua npu Bb3zpacmuu
nayueHmu noBauaBa HebAazonpuamHo kocmHua memaboauzbm u nocmaBa Bbnpo-
ca moBa nvpBuyHa uau BmopuuHa ocmeonopo3a e. CbuyemaHuemo C 0OCMeOoMaAa-
uua 8 pezyamam Ha xunoBumamuHo3a A, HapyweHue 8 akmuBHocmma Ha T-aAda
xugpokcuaazama 68 6vbpeka uau xunepnapamupeougu3ibm gONbAHUMEAHO YCAOXKHA-
Ba guazHo3zama.

B Hakou cayyau 3aboaaBaHemo Bb3HukBa 6 xoga Ha AeueHuemo Ha nbpBuyuHa ocmeo-
nopo3a u Komnpomemupa epekma om AedeHuemo. ToBa Haraza BHUMamMeAHO NpocAe-
gaBaHe Ha boOAHUME C ocmeonopo3a u Npu Hyxkga pazwupabaHe Ha uzcaegBaHuama.
B 3akAt04eHue, BmopuvHama ocmeonopo3a He e pagko CbCmoaHue u e npegu3Buka-
meAcmBo Kakmo om gua2HOCMuUYHa, Maka u om mepaneBmuuyHa 2aegHa mouka.



Secondary osteoporosis - where does the borderline lie?

Alexander Shinkov

Clinical Center of Endocrinology and Gerontology, Sofia Medical University

The clinical evaluation of a patient with osteoporosis requires some

work-up for

the exclusion of secondary osteoporosis. That is especially true when the Z-score is
pelow -2,0 SD. The more common causes of secondary osteoporosis such as rheuma-
toid polyarthritis, hyperparathyroidism, chronic hyperthyroidism, hypercortisolism (both

endogenous and iatrogenic) are well known and usually are diagnosed easily or are
already known on diagnosing the osteoporosis. Some causes however are more eva-

sive and can remain covered for years. A typical example is presented by

the Increas-

ing number of reports of an adult onset gluten enteropathy. In certain disorders like the
congenital connective tissue defects or the congenital hemolytic anemias the treatment
of the secondary osteoporosis is still hard or virtually ineffective. The impaired renal
function in the elderly affects adversely the bone metabolism and poses the question

whether the osteoporosis in this subjects is primary or secondary.

The co-existence of osteomalacia as a result of hypovitaminosis D, reduced renal

1-alfa hydroxilase activity or hyperparathyroidism further complicated the ¢
In some cases the disorder leading to secondary osteoporosis may arise in t

1agnosISs.

he course of

the osteoporosis treatment and compromise its efficiency. That warrants a careful follow-
up of the subjects treated for osteoporosis and further diagnostic tests if necessary.
As a conclusion, the secondary osteoporosis is not a rare phenomenon and chal-

lenges ou diagnostic and therapeutic thinking.
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