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FRACTURE RISK FOLLOWING AN ATYPICAL FEMORAL FRACTURE

> ATYPICAL FEMORAL
FRACTURE IS A RECOGNIZED
COMPLICATION OF LONG-TERM
ANTI-RESORPTIVE THERAPY.

Bégin MJ et al, J Bone Miner Res 2022, 37(1):8794Atypical femoral fracture (AFF) is a recognized complication of long-term anti-resorptive (AR) therapy. Low quality evidence is available
concerning medical management of patients with AFF, whereby the possibility of a second AFF is balanced with the need to prevent
future fragility fractures. Bégin et al conducted an observational follow-up study of patients with AFF (55 patients, 95% women, with
mean±SD age of 75 ± 10 years, 89% of them had exposure to AR drugs, followed for 6.23.7± years). Control patients (N=165) had
sustained a low-trauma peripheral major osteoporotic fracture (pMOF), mostly hip (85%), and were followed for 4.32.6± years. During
the follow-up, 38% of patients in the AFF group and 16% in the pMOF group received AR therapies. Continuation of AR drugs after
an AFF was associated with contralateral AFF in 27% of subjects. The risk of imminent (within 2 years) fractures and MOF were similar
between the two groups. When taking mortality into account, the risk of subsequent fractures tended to be higher in the AFF group (subhazard ratio 1.42 [95% CI, 0.952.12-]). In conclusion, patients who sustained an AFF are at high risk of subsequent fragility fractures but
continuation of AR drugs increases the risk of contralateral AFF. Therefore, optimal modalities for secondary fracture prevention after AFF
require further evaluation. - Raloxifene. We recommend that raloxifene should be continued in patients receiving COVID-19 vaccination.

HEARING AND BALANCE EXCEED INITIAL BONE MINERAL DENSITY
IN PREDICTING INCIDENT FRACTURES: A 25-YEAR PROSPECTIVE
OBSERVATIONAL STUDY IN MENOPAUSAL WOMEN WITH OSTEOPOROSIS.
Dotevall A et al, JBMR plus, 2022, 6 (1): https://doi.org/10.1002/jbm4.10551
Impaired balance influences the risk of falling and thereby the
risk of fractures. This study is a 25 year follow-up of 80 women
with osteoporosis who participated in a double-blind, randomized,
placebo-controlled study of treatment with growth hormone (GH)
or placebo between 1995 and 1997. All women received calcium
750 mg and vitamin D 400 U daily. They were then examined
yearly until 2007 and followed up by registers until 2020. Hearing
was assessed by audiometry. Body balance and fine motor
function were tested according to the Bruininks-Oseretsky test
and bone density was measured by DXA. Data on fractures were
derived from the Gothenburg Hospital register. Over the 25-year
follow-up, 50 women (63%) sustained 104 fractures (36% were
vertebral and 11% were hip fractures), most often related to falls.
Bone mineral content, BMD, and treatment at baseline were
not associated with a subsequent fracture. Hearing impairment
and worse body balance at baseline were associated with a
subsequent first fracture and this association remained significant
after adjustment for BMD. In conclusion, hearing and body
balance at baseline exceeded initial BMD in predicting incident
fractures in osteoporotic women regardless of treatment during
25-year follow-up.

REPLACEMENT THERAPY HAS MINIMAL EFFECT ON QUALITY OF
LIFE IN PATIENTS WITH HYPOPARATHYROIDISM.
Roszko K et al, J Bone Miner Res, 2022;37(1):6877Patients with hypoparathyroidism report poor quality of life (QOL). Because QOL complaints persist even in the presence of eucalcemia,
it has been suggested that the lack of PTH itself may have a direct role on well-being, independent of blood calcium. This study
compared QOL before, during, and after treatment with PTH 134- in thirty-one patients (25 women and 6 men, aged between 16 and
60 years) with hypoparathyroidism, treated in an open-label study with subcutaneous PTH 134- twice daily for up to 5.3 years. QOL was
assessed using the 36-Item Short Form (SF-36) Health Survey, Fatigue Symptom Inventory (FSI), and 6-minute walk test (6MWT) at
baseline, every 6 months on PTH, and after PTH discontinuation. Compared to population norms, patients at baseline had lower scores
in physical role limitations (RP), general health (GH), vitality (VT), and mental health (MH), p < 0.05. GH improved at 6 months and VT
at 12 months of PTH therapy, p < 0.05. At the last treatment time point, RP, VT, and SF improved compared to baseline, p < 0.05. After
discontinuation of therapy, follow-up scores were unchanged from baseline or last PTH treatment, except for SF, which decreased
at follow-up compared to on-PTH, p < 0.05 (Figure 2). On the FSI, there were no changes in fatigue frequency but the perceived
interference improved at 12 and 18 months and composite severity improved at 60 months, p < 0.05. The 6MWT measures did not
change with treatment. In conclusion, PTH 134- effects on QOL of patients with hypoparathyroidism is minimal.
Mean SF-36 scores before starting
hPTH 134- (blue), at last visit on
hPTH 134- (red), and at follow-up
(green). hPTH 134- treatment
was associated with a significant
improvement in QOL compared
to baseline only in RP, VT, and
SF; *p < 0.05. At follow-up, 6
months post-PTH therapy, only SF
decreased from the on-treatment
measurement. Compared to
the US population norm of 50
(horizontal dashed line), patients
reported significantly lower quality
of life at baseline in RP, GH, VT,
and SF. Error bars denote 95%
confidence intervals. BP = bodily
pain; GH = general health; MCS
= mental health component
summary; MH = mental health;
PCS = physical component
summary; PF = physical
functioning; RE = role limitations
due to emotional health; RP = rolephysical; QOL = quality of life; SF =
social functioning; TMT-A/B = Trail
Making Test; VAIS = Verbal Adult
Intelligence Scale; VT = vitality.

PHYSICAL ACTIVITY AT GROWTH INDUCES BONE MASS BENEFITS INTO
ADULTHOOD-A FIFTEEN-YEAR PROSPECTIVE CONTROLLED STUDY
Rosengren B et al, JBMR plus, 2022: doi.org/10.1002/jbm4.10566

Daily school physical activity (PA) improves musculoskeletal traits. Whether benefits remain in adulthood is debated. 131 children took part in an
intervention with 40 minutes of PA per school day (200 minutes per week) from age 69- years to age 1416- years, whereas 78 children continued with
national recommended school physical education of 60 minutes per week. BMD by DXA and a computerized knee dynamometer (peak torque muscle
strength) were measured at baseline, at the end of the intervention, and 7 years after the intervention. Musculoskeletal gains from study start to 7 years
after termination of the intervention were higher in the intervention group. These included gain in subtotal body BMC and BMD, femoral neck area and
knee flexion peak torque muscle strength at 60 degrees per second. These benefits remain without attenuation after termination of the daily schoolbased PA program. In conclusion, daily school PA may counteract low bone mass and inferior muscle strength in adulthood in Caucasian. Whether
inferences can be transferred to other ethnic groups needs to be investigated.

Changes from baseline to 7 years after the intervention and Changes from end of intervention to 7 years after the intervention in children with daily school PA. Gain in
BMC and BMD in total body less head and femoral neck, gain in bone size in femoral neck, and gain in muscle strength in knee flexion peak torque 180 degrees per
second in absolute values and relative to body weight (adjusted for sex and follow-up period) in the intervention group expresses in SDs, compared to mean gain in
the control group (0.0 SD) with the bars representing the 95% CIs. A) Represents gain from baseline to follow-up and (B) from end of the intervention to follow-up.

ROMOSOZUMAB ENHANCES VERTEBRAL BONE
STRUCTURE IN WOMEN WITH LOW BONE DENSITY
Poole KE et al, J Bone Miner Res, 2022, 37 (2):256–264.
This study analyzed the data from a study collecting lumbar computed tomography (CT) spine scans at enrollment and 12 months posttreatment with romosozumab (210 mg sc monthly, n = 17), or placebo (sc monthly, n=20) and a third group randomized to open-label
daily teriparatide (20 μg sc, n = 19), cortical thickness (Ct.Th), endocortical thickness (Ec.Th), cortical bone mineral density (Ct.bone
mineral density (BMD)), cancellous BMD (Cn.BMD), and cortical mass surface density (CMSD) were measured across the first lumbar
vertebral surface. In addition, color maps of the changes in the lumbar vertebrae structure were statistically analyzed and then visualized
on the bone surface. At 12months Romosozumab improved all parameters significantly over placebo and resulted in a mean vertebral
CtTh increase of 10.3% versus 4.3% for teriparatide, an EcTh increase of 137.6% versus 47.5% for teriparatide, a CtBMD increase of 2.1%
versus a−0.2% decrease for teriparatide, and a CMSD increase of 12.4% versus 3.8% for teriparatide. For all these measurements the
differences between romosozumab and teriparatide were statistically significant (p<0.05). There was no significant difference between
the romosozumab-associated CnBMD gains of 22.2% versus 18.1% for teriparatide. Cortical maps showed the topographical locations of
the increase in bone in fracture-prone areas of the vertebral shell, walls and endplates.

THE RISK OF HIP FRACTURES IN INDIVIDUALS OVER 50 YEARS OLD
WITH PREDIABETES AND TYPE 2 DIABETES – A LONGITUDINAL
NATIONWIDE POPULATION-BASED STUDY
Hoyoun Park et al, Bone 2021, 142:115691.
The risks of hip fractures in individuals with prediabetes and T2DM with different diabetes durations was investigated in a large scale
retrospective analyses of nationwide population-based cohort including 5,761,785 subjects over 50 years. Subjects were classified into
5 groups based on the diabetes status; Normal, Prediabetes, Newly-diagnosed T2DM, T2DM less than 5 years, and T2DM more than
5 years. The hazard ratios (HRs) and 95% confidence intervals (CIs) of hip fractures for each group analyzed using Cox proportional
hazard regression models, after adjusting for age, sex, smoking, alcohol drinking, regular exercise, body mass index, hypertension,
dyslipidemia, and chronic kidney disease were 1 in the Normal group, 1.032 (95% CI: 1.009, 1.056) in the Prediabetes group, 1.168 (95%
CI: 1.113, 1.225) in the Newly-diagnosed T2DM2, 1.543 (95% CI: 1.495, 1.592) in the T2DM less than 5 years and 2.105 (95% CI: 2.054, 2.157)
in the T2DM more than 5 years. The secular trend of the HRs of hip fractures according to the duration of T2DM was statistically significant
(P <.001) and was consistent in both sexes and all age groups.

INFLUENCE OF GLYCEMIC CONTROL AND HYPOGLYCEMIA ON THE RISK
OF FRACTURE IN PATIENTS WITH DIABETES MELLITUS: A SYSTEMATIC
REVIEW AND META-ANALYSIS OF OBSERVATIONAL STUDIES
Hidayat et al, Osteoporos Int, 2021, 32 16931704-.
Individuals with diabetes mellitus (DM) have an increased risk of fracture. Hypoglycemia-induced falls have been suggested to
contribute to this elevated risk of fracture but the extent to which glycemic control may affect the risk of fracture remains less defined.
In this meta-analysis of observational studies, In this meta-analyses, Hidayat et al investigated the relative contribution of glycemic
control, as measured by glycated hemoglobin (HbA1c), and hypoglycemia to the risk of fracture in DM. 17 studies were included (3 case
control and 14 cohorts). Both increased HbA1c levels (RR per 1% increase 1.08, 95% CI 1.03, 1.14; nstudies = 10) and hypoglycemia (RR 1.52,
95% CI 1.23, 1.88; nstudies = 8) were associated with an increased risk of fracture. The association between HbA1c levels and the risk of
fracture was somewhat nonlinear, with a noticeably increased risk observed at an HbA1c level ≥ 8%. The avoidance of hypoglycemia in
the course of achieving good glycemic control may reduce fracture risk through the prevention of falls induced by hypoglycemia.

DIFFERENTIAL RISK OF FRACTURE ATTRIBUTABLE TO TYPE 2 DIABETES
MELLITUS ACCORDING TO SKELETAL SITE
Schousboe J et al, Bone 2022, 154:116220
Impaired bone quality, especially related to accumulation of advanced glycation end-products (AGEs) and higher incidence of falls
contribute substantially to a higher risk of fracture associated with type 2 diabetes mellitus (T2DM). Using observational prospective
data from the Manitoba Bone Density Program database this study investigated if the associations of T2DM with prevalent and incident
vertebral fractures are as strong as they are for hip and other non-vertebral fractures. Amongst 80,238 individuals (mean [SD] age 64.4
[11.1] years, 89.8% female, 8676 with diagnosed T2DM) with a baseline BMD test. After multivariable adjustment, T2DM was associated
with incident hip (HR 1.63, 95% CI 1.44 to 1.85) and proximal humerus fractures (HR 1.59, 95% CI 1.39 to 1.83), but was not associated with
incident forearm fracture (HR 1.00, 95% CI 0.86 to 1.17) and only weakly with incident clinical vertebral fracture (HR 1.16, 95% CI 1.01 to
1.33) over a mean (SD) 9.0 (5.0) year follow-up period. Similarly, T2DM was associated with prior hip (OR 1.78, 95% CI 1.21 to 2.61) and
prior proximal humerus fracture (OR 1.31, 95% CI 1.02 to 1.68) but not with prior forearm (OR 0.89, 95% CI 0.74 to 1.06) or prevalent
vertebral fracture on VFA images (OR 0.91, 95% CI 0.77 to 1.08). in conclusion, T2DM is a stronger risk factor for hip and proximal
humerus fractures than for vertebral and wrist fractures. Further research is warranted to determine if the known differences in falls
and/or bone quality between T2DM and age-related osteoporosis account for these differential associations.

PREOPERATIVE SEVERE VITAMIN D DEFICIENCY IS A SIGNIFICANT INDEPENDENT
RISK FACTOR FOR POORER FUNCTIONAL OUTCOME AND QUALITY OF LIFE
SIX MONTHS AFTER SURGERY FOR FRAGILITY HIP FRACTURES
Sim DS et al, Osteoporos Int, 2021, 32: 22172224Vitamin D deficiency is prevalent in hip fracture patients. Sim et al conducted a retrospective chart analyses of 664 patients who
underwent who underwent hip fracture surgery between 2012 and 2016. Functional outcomes were measured by Harris Hip Score
(HHS), Parker Mobility Score (PMS), and individual domains of 36-Item Short Form Health Survey (SF36). 9% of subjects had vitamin
D levels below 10 ng/ml and 39% had levels between 10 and 20 ng/ml at baseline. Patients vitamin D levels below 10 ng/ml had
significantly poorer baseline and 6-month PMS and SF36 Physical Functioning (PF). In multivariate analysis, severe vitamin D deficiency
was associated with lower 6-month PMS and SF36 PF. This indicates that vitamin D deficiency is an independent risk factor for poorer
recovery of function and quality of life after hip fracture surgery.

UPCOMING EVENTS
Bone Health TeleECHO at
AUB and AUBMC: Session 2

March 21, 2022

WCO-IOF-ESCEO Annual Meeting

March 24 - 26, 2022

Endocrine Society Annual Meeting

June 11 - 14, 2022

Program Activities and News
Recent Publications
- Bassatne A, Bou Khalil A, Chakhtoura M, Arabi A, Van Poznak C, El-Hajj Fuleihan G. Effect of antiresorptive therapy on aromatase
inhibitor induced bone loss in postmenopausal women with early-stage breast cancer: A systematic review. Metabolism. 2022:
128:154962.
- Chakhtoura M, Dagher H, Sharara S, Ajjoura S, Chamoun N, Cauley J, Mahfoud Z, Boudreau R, El Hajj Fuleihan G, Systematic review of
major osteoporotic fracture to hip fracture incidence rate ratios worldwide: Implications to FRAX derived estimates. Journal of Bone and
Mineral Research 2021;36(10):19421956-.
- Chakhtoura M, El-Hajj Fuleihan G. Treatment of Hypercalcemia of Malignancy. Endocrinology and Metabolism Clinics of North America.
202150(4):781792-.
- Saad RK, Ghezzawi M, Habli D, Alami RS, Chakhtoura M. Fracture risk following bariatric surgery: a systematic review and metaanalysis. Osteoporosis International. 2022 Mar;33(3):511526-.
- Asma Arabi , Nariman Chamoun , Mona P Nasrallah , Hani M Tamim. Vitamin D Deficiency in Lebanese Adults: Prevalence and
Predictors from a Cross-Sectional Community-Based Study
International Journal of Endocrinology, 2021; 20:3170129.

Awareness Activities
CaMOP at AUB launched its Awareness Campaign for Osteoporosis Day 2021 “Take Action for Bone Health”. A series of public awareness
lectures were presented by Dr El-Hajj Fuleihan at Ajialouna on October 28, Dr Chakhtoura at La Voix de la Femme Libanaise on
November 12 and Dr Arabi at Ayadina on November 17, 2021.

Take Action for Bone Health CaMOP at AUB launching its Osteoporosis Awareness Campaign for Osteoporosis Day 2021. A series of
public awareness lectures are being presented by:

Dr. El-Hajj Fuleihan at Ajialouna
October 28

Dr. Chakhtoura at La Voix de la
Femme Libanaise - November 12

Dr. Arabi at Ayadina
November 17

Prevention and treatment strategies across the lifecycle are underscored including diet, exercise, avoiding excess coffee, alcohol, and addressing
secondary causes of osteoporosis. Educational materials, pamphlets and CDs developed by IOF and CaMOP are shared. Other activities of the program
include full Bone health evaluations with bone density and lab studies offered to needy patients, patients with breast and prostate cancer on hormone
ablation therapy, and children with leukemia. These bone health evaluations are made possible thanks generous donations from CaMOP clinic patients
and members of its community.

Educational Activities
1. The CaMOP launched its Bone and Mineral Metabolism Series on Nov 2021. This series is part of the Calcium Metabolism and
Osteoporosis Metabolic Bone Diseases 2 year curriculum, with participation of worldwide experts in osteoporosis and metabolic bone
disorders. It will include a total of 39 presentations that will span from November 2021 until June 2023. They will be grouped by themes
including Osteoporosis Epidemiology and Assessment, Osteoporosis Treatment Strategies, Hypovitaminosis D and Health Outcomes,
Other Disorders of Mineral Metabolism, and Rare Bone Diseases in Pediatrics.
2. The CaMOP also launched its Bone Health TeleECHO sessions. Bone Health TeleECHO is an ongoing live virtual and interactive case
based learning network for health care professionals to share knowledge on the care of patients with osteoporosis and metabolic bone
disorders. Stay tuned for the upcoming session by Dr. Christina Akisson entitled «IOF Capture the Fracture Global Initiative» to be held
on Monday, March 21, 2022.

Achievements and Awards
1. Dr. Marlene Chakhtoura has been appointed as the director of the clinical research institute at the American University of Beirut.
2. Dr. Aya Bassatne received the ASBMR Fund for Research and Education Emerging Country Young Investigator Award, on her project
entitled “Effects of Antiresorptive Therapy on Androgen Deprivation Therapy Induced Bone Loss in Men with Non-metastatic Prostate
Cancer: A Systematic Review and Meta-analysis of Randomized Controlled Trials”.
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