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Cortical Thickness and Bone Material Properties are Related to Fragility
Fracture in Post-Menopausal Women with Normal Bone Mineral Density

*Donald Kimmel, Anastasia Desyatova, Joseph Turner, Mohammed Akhter,
Joan Lappe, Robert Recker. Creighton University, United States, University

of Nebraska (Omaha), United States, University of Nebraska (Lincoln), UnitedStates

• Two groups of post-menopausal women with: 

• fragility fracture subjects (N=60) and age/BMD-matched, non-
fragility fracture subjects (N=60). 

• Normal(T-Score> -0.99) and Osteopenic (T-Score<=-1.0) BMD 
cohorts were designated within both the fracture and non-fracture 
groups.

• Transiliac biopsy specimens were obtained to evaluate dynamic 
histomorphometric and microarchitectural (MicroCT) endpoints and 

• Bone material properties by quasi-static and dynamic 
nanoindentation testing

• CONCLUSION Post-menopausal women with normal BMD and 
fragility fracture display lower cortical thickness and lower 
heterogeneity of the bone tissue strength endpoints, hardness, 
modulus, and storage modulus, in cortical mineralized bone tissue.

• Cortical thickness is an established risk factor for fragility fracture in 
osteoporotic women that tends to be BMD-independent.

• Lower heterogeneity in a material offers less resistance to the 
propagation of microcracks, causing the material to have less 
resistance to fracture.

• -Δυναμική Ιστομορφομετρια

• -MicroCT

• -Nanoidentation

Οι Μετεμμηνοπαυσιακες γυναίκες με 
φυσιολογική ΟΠ και κατάγματα έχουν ---
-χαμηλότερο πάχος φλοιού
-μικρότερη  ετερογένεια της    

επιμεταλλωσης
- και επηρεασμένους διάφορους Δείκτες 
της ποιότητας του οστού .



A fracture risk assessment tool for high resolution peripheral quantitative

computed tomography: The Bone Microarchitecture International

Consortium (BoMIC) *Danielle Whittier, Elizabeth Samelson, Marian

Hannan, Emmanuel Biver, Pawel Szulc, Elisabeth Sornay-Rendu, Roland

Chapurlat, David Goltzman, Sundeep Khosla, Serge Ferrari, Mary Bouxsein,

Doug Kiel, Steven Boyd.

• The majority of fragility fractures occur in people who are not 
osteoporotic based on femoral neck (FN) areal bone mineral 
density (aBMD). 

• Although there are well-established clinical tools that provide 
fracture risk assessment using clinical risk factors, 
stratification of fracture risk remains a challenge

• HR-pQCT holds promise because it provides novel 
information about bone density and structure.

• This study proposes a new fracture risk assessment tool 
based on HR-pQCT to provide a 5-year risk of major 
osteoporotic fracture (MOF).

• Participants included 6,802 individuals (71% female) with HR-
pQCT data from the Bone Microarchitecture International 
Consortium, a prospective multicenter cohort.

• Participants were between 40 – 96years and were followed 
for incident MOF (wrist, hip, spine, humerus).

• Mean follow-up was 4.7 +/- 2.4 years

• Conclusion: A fracture risk assessment tool using HR-pQCT
has been developed and demonstrated to outperform 
current clinical metrics for assessing fracture risk. 

• Προοπτική πολυκεντρική μελέτη  6,802 
ατόμων  με HRpQCT

• 40-96 ετών

• Μέσος χρόνος παρακολούθησης 4.7 έτη

• Διάφοροι δείκτες της Μικροαρχιτεκτονικης του 
οστού όπως  ελέγχονται  με HRpQCT
αποδεικνύονται οι ανώτεροι  προγνωστικοί 
παράγοντες για 5ετη κίνδυνο μείζονος 
Οστεοπορωτικου κατάγματος σε σύγκριση:

• -Μοντέλο ΟΠ Αυχ.Μηριαιου+Καταγμα

• -FRAX



Age at menopause as predictor of bone mineral density and fracture risk
in postmenopausal women: results from SWAN *Albert Shieh, Kristine

Ruppert, Gail Greendale, Yinjuan Lian, Jane Cauley, Sherri-Ann Burnett-
Bowie, Carrie Karvonen-Gutierrez, Arun Karlamangla. UCLA Health,

United States, University of Pittsburgh, United States, MGH, United States,
University of Michigan, United States

• This study was conducted in the Study of Women’s 
Health Across the Nation, a longitudinal study of the 
menopause transition in a diverse cohort of ambulatory 
women.

• Conclusions: Years since the FMP is more strongly 
associated with lower postmenopausal BMD than 
chronological age, and earlier menopause is associated 
with more fractures. 

• Years since the FMP may need to replace chronological 
age in extant fracture prediction tools

• Τα έτη από την τελευταία έμμηνο

ρύση και όχι η χρονολογική ηλικία

σχετίζονται με την μετεμηνοπαυσιακή

οστική απώλεια και η πρώιμη 

εμμηνόπαυση με αυξημένο 

κίνδυνο κατάγματος   

• Τα ετη από την τελευταία έμμηνο ρύση

πρέπει να αντικαταστήσουν την 

χρονολογική ηλικία  σαν παράγοντα

κινδύνου κατάγματος



A Six-month Phase 2 Study of Oral PTH in Postmenopausal Women with
Low Bone Mass Liana Tripto-Shkolnik,Auryan Szalat, Gloria Tsvetov, Vanessa Rouach, Chana Sternberg, 

PhillipSchwartz, Anke Hoppe, Gregory Burshtein, Lital Friedman, Hillel Galitzer,Arthur Santora.
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Circulating sclerostin levels are positively related to coronary artery
disease severity and related risk factors *Monika Frysz, Ingrid Gergei,

Hubert Scharnag, George Davey Smith, Jie Zheng, Deborah Lawlor,
Markus Herrmann, Winfried Maerz, Jon Tobias.

• in the present study, we examined relationships between 
serum sclerostin and CVD and related risk factors, 

• in the Ludwigshafen Risk and Cardiovascular Health 
(LURIC=was designed to investigate environmental and 
genetic risk factors for the development of cardiovascular 
diseases) and

• Avon Longitudinal Study of Parents and Children 
(ALSPAC= is a prospective birth cohort that recruited 
pregnant women with expected delivery dates between 
April 1991 and December 1992 from Bristol, UK. The 
present study uses data from a research clinic undertaken 
between 2008 and 2011), together providing over 5000 
participants.



• Higher sclerostin levels were 
associated with higher risk of 
diabetes mellitus (DM) [1.25 
(1.12, 1.37)], 

• risk of elevated fasting glucose 
[1.15 (1.04, 1.26)],

• and triglyceride levels [0.03 
(0.00, 0.06)].

• with lower eGFR [-0.20 (-0.38, 
-0.02)],

• HDL cholesterol [-0.05 (-0.10, 
-0.01)], 

• and Apolopoprotein A-I [-0.05 
(-0.08, -0.02)]

Contrary to trial evidence suggesting sclerostin inhibition leads to an increased risk of CVD, 
sclerostin levels appear to be positively associated with CAD severity and mortality, partly 
explained by a relationship between higher sclerostin levels and major CVD risk factors.



Clinical Characteristics, Including History of Myocardial Infarction and
Stroke, Among US PMO Women Initiating Treatment with Romosozumab

and Other Anti-osteoporosis Therapies *Carrie Nielson, Tzu-Chieh Lin,

Mary Oates, Cynthia Deignan, Zhigang Yu.

• This study is an ongoing USFDA post-marketing 
requirement (2020-2024) to assess the impact of 
boxed warning on romosozumab (romo) 
treatment and the feasibility of future 
comparative safety analysis using real-world data.

• Women at least 55 yrs old who had newly 
initiated romo, denosumab (dmab), zolendronate
(zol), PTH analogues, or oral bisphosphonates 
(BPs) were included.

• As of March 2021,about 14,958 person-years of 
exposure to romo have been reported in US.



RESULTS

• Patients newly initiating romo (N=1,946; mean age 74.8 
yr) were older than zol (N=6,292; 72.9 yr), PTH 
(N=1,517; 70.7 yr), and oral BPs (N=38,544; 72.1 yr).

• Romo patients had increased prevalence of chronic 
diseases (eg, hypertension, hyperlipidemia, typeII DM) 
and healthcare utilization, and had more prior fractures 
and OP treatments.

• Using all available historical data, the proportion of 
patients with MI/stroke history was higher in romo
patients (9%/11.5%) than dmab (6.8%/8.6%), PTH
(7.4%/9.0%), zol(5.9%/7.0%) and oral BPs (5.4%/6.0%)

• When limited to 1 yr before treatment initiation, the 
proportions of patients with MI/stroke in romo were 
very low (MI: 0.4%,N=8; stroke: 0.5%, N=9) and similar 
to other OP treatments.

• Conclusions: Patients who initiated romo were a high 
OP-risk population and generally had more 
comorbidities including CV risk factors. Nevertheless, 
the low proportion of patients who had a MI/stroke 
within 1-yr prior to treatment initiation suggests the 
label boxed warning language may have had the 
intended effect on patient selection

• Οι ασθενείς που ξεκίνησαν 
θεραπεία με ROMO ηταν
μεγαλύτερης ηλικίας ,είχαν 
αυξημένο κίνδυνο κατάγματος, 
και γενικά είχαν πολλές 
συννοσηρότητεςσυμπεριλαμβαν
ομένων διαφόρων παραγόντων 
καρδιαγγειακού κινδύνου.

• Αυξημένο γενικά ιστορικο Ε/ΑΕΕ  
σε σύγκριση με τα άλλα φάρμακα

• Το χαμηλό ποσοστό ασθενών με 
ιστορικό Ε/ΑΕΕ  1 ετοςπριν την 
έναρξη αγωγής με ROMO δείχνει 
ότι η προειδοποίηση βοηθά στην 
κατάλληλη επιλογή ασθενών για 
θεραπεία



Radiofrequency
Echographic Multi Spectrometry (REMS)

New technology REMS for bone evaluation 
compared to DXA in adult women for the 
osteoporosis diagnosis: a real-life experience *Débora Meira

Ramos Amorim1, Eliane Naomi Sakane1, Sergio Setsuo Maeda1, Marise Lazaretti
Castro1. 1Federal University of Sao Paulo, Brazil

• Purpose: to assess the accuracy of REMS 
technology in diagnosing osteoporosis in 
comparison with Dual X-ray absorptiometry 
(DXA) on a population of Brazilian women.

• The REMS accuracy for the osteoporosis 
diagnosis was evaluated in comparison with 
DXA on both sites (Spine-Hip)

• A total of 343 patients were enrolled in the 
study(women age ranged between 30-80).

• there were not cases diagnosed as 
osteoporosis by DXA that were defined as 
normal by REMS.

• The REMS intra-operator CV was 0.51% for 
the lumbar spine and 1.08% for the femoral 
neck.

• The REMS inter-operator CV was 1.43% for 
the lumbar spine and 1.93% for the femoral 
neck

Identification of Bone Fragility: Use of Fragility Score 
measured by Radiofrequency Echographic Multi 
Spectrometry (REMS) at Femoral Neck
*Francesco Conversano1, Paola Pisani1, Delia Ciardo1, Fiorella Anna Lombardi1,
Ernesto Casciaro1, Roberto Franchini1, Sergio Casciaro1. 1National Research
Council, Institute of Clinical Physiology, Italy

• The Fragility Score (FS) assessed REMS is a 
measure of bone fragility, ranging from 0 to 
100 (100 corresponds to maximum fragility).

• With this study, the performance of the FS, 
assessed by femoral neck REMS scans, in 
discriminating patients with or without 
incident hip fractures has been evaluated. 
The results were also compared with the 
ones obtained by T-score values measured by 
Dual-energy X-ray Absorptiometry (DXA) and 
by REMS.

• Conclusion: This study showed that the FS 
measured through a REMS femoral neck scan 
effectively discriminates between patients 
with and without incident fragility fractures 
at the hip, with performance superior than 
the ones observed for T-score values
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Prevalence of Monoclonal Gammopathy of Undetermined Significance in
Patients Presenting with Vertebral Osteoporotic Fractures *Rola Kwayess,

Nada Youssef, ASMA ARABI American University of Beirut, Lebanon

• Monoclonal gammopathy of 
undetermined significance (MGUS) is 
a premalignant clonal plasma cell 
disorder, typically detected 
incidentally when protein 
electrophoresis is requested for 
variable clinical symptoms.

• Although characterized by being 
clinically asymptomatic and the 
absence of end organ damage such 
as lytic lesions, clinical studies 
showed that MGUS patients may 
develop vertebral fractures

• this is a retrospective chart review of 
patients with osteoporotic vertebral 
fractures, presenting to the 
endocrinology clinics of the American 
University of Beirut Medical Center 
between Nov 2018 and Feb 2020.

41%
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