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Background: Peripheral bone micro-architectural parameters assessed by 
high-resolution peripheral quantitative computer tomography (HR-pQCT) were 
able to discriminate vertebral fracture in patients with rheumatic diseases on 
glucocorticoid (GC) independent of areal bone mineral density aBMD. Whether 
these parameters could predict future fracture remained to be determined.
Objectives: The aim of this study was to compare the differences in baseline 
vBMD, bone microarchitecture and estimated bone strength in these patients 
with and without incident fragility fracture over a period of 5 years.
Methods: This was a multi-centered, retrospective, case-controlled study. Patients 
with rheumatic diseases on long term GC from 7 regional hospitals who had 
dual-energy X-ray absorptiometry (DXA) and HR-pQCT done were invited to have 
a 5th year follow-up assessment. X-rays were repeated. The occurrence of new 
fragility fracture after 5 years was documented. The baseline clinical characteris-
tics, aBMD, FRAX and HR-pQCT parameters in patients who experienced a new 
fragility fracture during the 5-year follow-up period (incident fracture group) were 
compared with patients who did not experience a fragility fracture (control group).
Results: A total of 140 patients were recruited. The mean age of the patients, who 
were mostly female (80.7%), was 58.7 ± 12.5 years at baseline. SLE and RA were 
the commonest diagnoses. At baseline, 45.0% and 28.6% of the patients had 
osteopenia or osteoporosis respectively. The baseline 10-year major osteoporotic 
and hip fracture risks by FRAX were 13.3% and 6.0% respectively. After 5 years, 
47 (33.6%) of the patients developed new fractures. The baseline clinical char-
acteristics of incident facture group and the control group are shown in Table 1. 
Patients with incident fracture were older. They also had more prevalent fracture 
and worse mobility. The aBMD and FRAX scores were significantly higher in the 
incident fracture group. When comparing the HR-pQCT parameters, the incident 
fracture group had significantly worse vBMD, microarchitecture and bone strength 

particularly over the tibia at baseline. However, the changes in these parameters 
were not different between the 2 groups. Multivariate regression confirmed that 
the baseline vBMD, microarchitectural parameters and estimated bone strength 
over distal tibia were independent predictors of new fractures after adjusting for 
age, gender as well as baseline fracture, mobility and osteoporosis status.
Conclusion: A significant proportion (33.6%) of patients with rheumatic dis-
eases on long-term GC developed new fragility fracture in 5 years, which could 
be predicted by the worse vBMD, microarchitecture and bone strength over tibia 
at baseline on HR-pQCT independent of aBMD.
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Background: Environmental air pollution has been associated with disruption of 
bone health at a molecular level. Particulate matter (PM) exposure can simulta-
neously stimulate bone resorption and halt bone formation.
Objectives: The primary aim of the present study is to describe the association 
between long-term exposure to PM and osteoporosis in a large cohort of women 
at high risk of fracture.
Methods: Clinical, demographic and densitometric data were extracted from the 
DeFRAcalc79 dataset, which gathers data on women at risk for osteoporosis. 
Data on the monitoring of PM10 and PM2.5 concentrations were retrieved from 
the Italian institute of environment protection and research (Istituto Superiore per 
la Protezione e la Ricerca Ambientale, ISPRA). Every study subject was linked to 
a PM exposure value, which resulted from the average concentration of urban, 
rural and near-traffic stations of the subject residency (ZIP code centroids 25 km) 
from January 2013 to December 2019. Generalized linear models with robust 
estimators were employed to determine the relationship between BMD and PM 
long-term exposure. We sequentially adjusted for confounders. Model 1 included 
age, body mass index (BMI), presence of prevalent fragility fractures, family his-
tory of vertebral or hip fractures, and menopause. Model 2 was further adjusted 
for glucocorticoid treatment and comorbidities. Model 3 (main model) added to 
model 2 the macro-area of residency (stratified as a categorical variable: north-
ern Italy, central Italy and southern Italy).
Results: 59,950 women from 110 Italian provinces were included in the study. 
PM 2,5 exposure was negatively associated with T-score levels at the femoral 
neck (β -0.005, 95 CI -0.007 to -0.003) and lumbar spine (β -0.003, 95% CI 
-0.006 to -0.001). Chronic exposure to PM2.5 above 25 μg/m3 was associated 
with a 16% higher risk of having osteoporotic T-score at any site (aOR 1.161, 
95% CI 1.105 to 1.220), exposure to PM10 above 30 μg/m3 was associated with 
a 15% higher risk of having osteoporotic T-score at any site (aOR 1.148, 95% 
CI 1.098 to 1.200).
Conclusion: Long-term exposure to air pollution was associated with higher risk 
of osteoporosis. Femoral neck site seemed to be more susceptible to the detri-
mental effect of PM exposure than lumbar spine site.

Table 1. Demographic and clinical characteristics at baseline

 
Control group
n=93

Incident frac-
ture group
n=47 p

Age (years) 57 ± 12 62 ± 12 0.015
Gender, n (%) Female 74 (79.6%) 39 (83%) 0.629
Disease type SLE 40 (43.5%) 21 (44.7%) 0.711

RA 19 (20.7%) 12 (25.5%)
Others 33 (35.9%) 14 (29.8%)

Mobility class, n (%) Ambulatory 82 (88.2%) 34 (72.3%) 0.046
Stick-walking 9 (9.7%) 12 (25.5%)
Chair-bound 2 (2.2%) 1 (2.1%)

Previous fracture, n (%) 10 (10.8%) 12 (25.5%) 0.023
Medications Cumulative prednisolone dose (g) 20.4 ± 18.7 22.0 ± 15.5 0.604

Ever or current anti-osteoporotic 
treatment, n (%)

15 (16.1%) 11 (23.4%) 0.310

aBMD (g/cm2) at Femoral neck 0.66 ± 0.12 0.60 ± 0.12 0.009
Lumbar spine 0.86 ± 0.15 0.80 ± 0.16 0.025

FRAX score (%) Major osteoporotic fracture 9.9 ± 9.4 20.6 ± 17.3 <0.001
Hip fracture 3.7 ± 5.6 10.8 ± 13.2 0.001

HR-pQCT 
parameters*

Distal radius:
mTb.vBMD 

82.0 ± 45.2 62.6 ± 42.4 0.016

Distal tibia:    
Average vBMD 258 ± 70 225 ± 70 0.010
Tb. vBMD 144 ± 42 122 ± 40 0.003
pTb. vBMD 221 ± 52 197 ± 46 0.010
mTb.vBMD 91.3 ± 37.7 70.0 ± 40.0 0.002
Tb. number 1.50 ± 0.28 1.36 ± 0.34 0.010
Stiffness 162139 ± 

42623
142054 ± 
35375

0.004

Est. failure load -8173 ± 2083 -7200 ± 1744 0.004

*Only statististically significant parameters are shown
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OP0243 OSTEOPOROSIS CASE-FINDING IN PEOPLE 
UNDERGOING ROUTINE DIAGNOSTIC CT SCANS 
ALMOST TRIPLED THE RATE OF OSTEOPOROSIS 
TREATMENT AT 12 MONTHS. A RANDOMISED, 
MULTI-CENTRE FEASIBILITY STUDY USING WAITING 
ROOM FRAX, OPPORTUNISTIC CT BONE DENSITY 
AND VERTEBRAL FRACTURE ASSESSMENT VERSUS 
USUAL CARE.
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Background: Up to 40% of all diagnostic computed tomography (CT) scans 
include views of the spine or hips. Among older people, osteoporosis or vertebral 
fractures have been found in 30% of such CT scans. Our ‘PHOENIX’ intervention 
repurposes CT scans taken for other reasons to identify fractures and measure 
bone density as an ‘added extra’. Early detection and treatment of osteoporosis 
in CT-attending patients could improve health outcomes.
Objectives: To determine the feasibility and efficacy of PHOENIX versus usual 
care in a multi-centre, randomised, pragmatic study conducted in Eastern Eng-
land involving our Cambridge Specialist Hospital ‘hub’ and four regional General 
Hospital ‘spokes’.
Methods: Women ≥65 and men ≥75 years attending for routine diagnostic CT 
scans were invited to participate via a novel consent form incorporating FRAX 
Fracture Risk Assessment questions. After calculating their FRAX 10-year risk 
score, higher risk patients were block randomised (1:1:1) to Group 1) PHOE-
NIX intervention, 2) Active Control, where the GP was sent the patients’ FRAX 
answers only, or 3) Usual Care where data were only analysed after 13 months 
had elapsed. The CT scans of high FRAX risk patients in Group 1 were retrieved 
by the Cambridge team using NHS Connecting for Health (Burnbank, UK). The 
team performed vertebral fracture assessment and measured bone density 
using QCT Pro (Mindways, USA). They added patient-specific treatment and 
investigation management advice from ‘drop down’ menus before results were 
reviewed by a physician, authorised and sent to general practitioners (GPs). 
Baseline CT scans from groups 2 and 3 were assessed in the same way after 13 
months to ensure no patient with osteoporosis/fractures was neglected long term. 
Assuming 25% attrition, the study was powered to find a superior osteoporosis 
treatment rate in Group 1 (estimated 20%) versus 16% (Active Control) and 5% 
(Usual Care). Co-primary feasibility endpoints were the ability to a) randomise 
375 patients within 10 months and b) retain 75% of survivors able to complete a 
1-year bone health outcome questionnaire. Secondary outcomes included oste-
oporosis/vertebral fracture identification rates and osteoporosis treatment rates. 
Stakeholder acceptability and economic aspects will be reported separately.
Results: From 1828 invites, 595 participants consented to participate of whom 
213 were excluded due to ‘low’ FRAX score. Mortality at 12 months was 20%. Both 
feasibility objectives were achieved: 1) 382 people were randomised within 10 
months; 2) 84.4% of survivors at 1 year (95%CI: 80.5, 88.3) were successfully fol-
lowed-up. Groups were well matched at baseline. The average age of 375 patients 
(334 female, 41 male) was 75.2 years (74.6, 75.9). Osteoporosis of the hip/spine 
was present in 41% of 362 analysable CT scans. From the 264 spines that were 
suitable for VFA, 20% (n=53) were found to have vertebral fractures, with 8.3% 
having multiple vertebral fractures (n=22). Osteoporosis treatment was reported 
in 8.5% of Usual Care group (2.9, 14.2) and 24.2% (15.4, 33.0) of PHOENIX 
group participants, while in the Active Control group (FRAX only) it was 18.8% 
(10.9, 26.6 p=0.021). In the PHOENIX group, a recommendation to treat was sent 
to 50 patients’ GPs at baseline. Only 18 of the 50 patients (36%) were found to be 
taking osteoporosis treatment 12 months after this advice was sent.
Conclusion: Osteoporosis treatment rates were almost tripled by screening 
patients attending for routine diagnostic CT scans with waiting room FRAX, 
CT-bone densitometry and vertebral fracture analysis.
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Background: 2,261,419 women were diagnosed with breast cancer worldwide 
in 2020. For postmenopausal women with hormone sensitive disease, aro-
matase inhibitors (AI) are recommended for their mortality benefit. However, AI 
bone loss (AIBL) is a recognised adverse event with resultant increase in fracture 
risk. In 2017, a consensus statement of 7 international bone and cancer societies 
was published proposing an algorithm based on clinical risk factors and different 
bone mineral density (BMD) threshold for bone active therapeutic intervention.
Objectives: To determine the real-world impact of the 2017 consensus guide-
lines on AIBL and whether bone sparing therapy utilising proposed risk stratifica-
tion model is effective in fracture prevention.
Methods: Over a 7-year study period, 1001 women were prescribed AI at our uni-
versity teaching hospital. The new guidelines were adopted in July 2017. We split 
the participants in two groups: 361 (36%) women had commenced their AI prior to 
the adoption of guidelines and 640 (64%) were in the post implementation group.
First group were offered bone active treatment based on NOS 2009 guidelines 
whereas the second group followed the 2017 consensus guidelines. Women with 
osteoporosis were all offered treatment, however the difference in guideline is 
pertinent to osteopenia and we compared the results of that group.
Results: 1001 women were included. Mean age was 64 years (range 29-93). 929 
(93%) were Caucasian, 57 (6%) were Asian and 15 (1%) were Afro-Caribbean. 
723 women (72%) had invasive ductal carcinoma and 863 women (86%) were 
postmenopausal. At diagnosis, 428 women (43%) had node positive disease and 
35 women (4%) had metastases. 91 women (9%) had sustained fractures prior 
to their cancer diagnosis.
276 women (28%) were offered oral bisphosphonates based on DEXA result, 
with 58 (6%) offered parenteral therapy.
First group: 361 women had a baseline DEXA with a mean left neck of femur 
(LNOF) BMD of 0.888 g/cm2 (range 0.552-1.222). 143 (40%) women had a nor-
mal DEXA, 174 (48%) had osteopenia and 44 (12%) had osteoporosis.
Of the women with osteopenia, 44 (25%) women were offered treatment and 
33 women had a repeat DEXA after a mean of 4 years. In the treatment group, 
LNOF mean BMD remained relatively unchanged from 0.814 g/cm2 to 0.812 g/
cm2 at the repeat DEXA (p= 0.94).
Of the 174 women with osteopenia, 22 (13%) women had a fracture.
Second group: 640 women had a baseline DEXA with a mean LNOF BMD of 
0.888 g/cm2 (range 0.512-1.390). 216 (33%) women were normal, 322(50%) had 
osteopenia and 107 (17%) had osteoporosis.
Of the women with osteopenia, 127 (39%) women were offered treatment and 
56 women had a repeat DEXA after a mean of 3 years. In the treatment group, 
LNOF mean BMD remained relatively unchanged from 0.822 g/cm2 to 0.829 g/
cm2 at the repeat DEXA (p= 0.6169).
Of the 322 women with osteopenia, 8 (2.5%) women had a fracture.
Conclusion: Our study provides real world evidence of the success of 2017 
consensus statement in lowering fracture risk. Though there has been data for 
positive impact on BMD decline with this approach, evidence for fracture preven-
tion has been limited. This study showcases the success of lowering bone active 
therapy threshold employing alternative risk modelling strategy for women with 
breast cancer commenced on AI. A significant reduction in fractures pre (13%) 
and post guidelines change (2.5%) was demonstrated (absolute risk reduction 
of 10.5%) which has implications for healthcare systems worldwide as we have 
demonstrated this approach can reduce morbidity.
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