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Objectives

• Update on osteoporosis/bone metabolism

• Review role of Fracture Liaison services/Consultant-led clinics

• Explore clinical guidelines-NOGG 2017/SIGN 2021

• Consider role of second line/new therapies

• Future treatment/management strategies



Osteoporosis

Osteoporosis is defined as a skeletal disorder characterized 

by compromised bone strength predisposing to an 

increased risk of fracture.                              
NIH Consensus Development Conference, March 2000

Normal Bone Osteoporotic Bone



Changes in bone mass with age



The burden of fragility fractures



Fragility fractures in NI
DOH 2017

91,000 over 50 years have osteoporosis

13,250 fragility fractures per year

• 1,831 hip fractures

• 1,737 vertebral fractures

• 1,913 forearm fractures

• 7,775 other sites         



Hip Fracture Significantly Affects Quality of Life

• After 12 months, 30% of patients were still unable to walk 
independently compared to 7% of controls

• 19% of patients were institutionalised over 1 year compared to 4% of 
controls

• Mortality was 19% over 1 year compared to 3% in age and residence 
matched controls

Boonen et al 2004; Functional outcome and quality of life following hip fracture in 
elderly women: a prospective controlled study. Osteoporosis Int 15. 87-94



The fracture cascade





Risk of a second major osteoporotic fracture after 
a first osteoporotic fracture is not linear 
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MOF, major osteoporotic fracture (vertebral, proximal humerus, distal radius, hip). 
Johansson H, et al. Osteoporos Int 2017;28:775–80.



A missed opportunity to prevent Secondary 
fractures



We know the problem……..



….And the time to act is at the first fracture



Standards for FLS



Osteoporosis/FLS

SWAH
DXA scanner
Consultant clinics 
(Geriatrics)

Braid Valley
DXA scanner
FLS

South 
Tyrone
DXA scanner

DXA 
scanner/FLS

Musgrave
2x DXA scanners
FLS
Consultant led clinics 

Altnagelvin
DXA scanner
FLS
Consultant led clinics 
(Rheumatology)

Craigavon
FLS
Consultant led clinics 
(Orthogeriatrics)

Ulster
FLS
Consultant led clinics 
(Rheumatology)

Antrim
Rheumatology/FLS

Lagan Valley
Consultant led clinics
DXA scanner
(Geriatrics)

DXA scanner



Challenges in covid

• DXA services closed in first wave; staff redeployment

• Early introduction/reactivation virtual FLS and osteoporosis clinics

• Prioritised continuation of Denosumab service
• Moved to self administration/limited F2F

• IV Zol services reopened in summer as part of frailty initiative





Targeted risk assessment
NICE CG146

• All women ≥ 65 years and all men ≥ 75 years 

• Women < 65 years and men < 75 years at risk:
• Previous fragility fracture

• Current or recent oral or systemic glucocorticoids

• History of falls

• Family history of hip fracture

• Other causes of secondary osteoporosis

• Low BMI (< 18.5 kg/m2)

• Smoking 

• Excessive alcohol intake

Do not routinely assess people < 50 years unless major risk factors 

(e.g. current or recent oral or systemic glucocorticoids, untreated 

premature menopause or previous fragility fracture)





https://www.shef.ac.uk/FRAX/tool.jsp

NICE Osteoporosis Quality standard 1

Adults who have had a fragility fracture or use systemic glucocorticoids or 

have a history of falls should have an assessment of their fracture risk





Bone densitometry

Hologic Delphi

GE Lunar Prodigy

Central Devices



Which Skeletal Sites Should Be 
Measured?

Every Patient

• Spine
• L1-L4

• Hip
• Total Proximal Femur

• Femoral Neck

• Trochanter

Some Patients

• Forearm (33% Radius)

• If hip or spine cannot be 
measured

• Hyperparathyroidism

• Very obese

Use lowest T-score of these sites



World Health Organization (WHO) guidelines for osteoporosis



Low BMD correlates with fracture risk
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Graph shows hip fracture risk for a 60-year-old woman; for any given T-score, the risk is higher with increasing age.
Kanis JA, et al. Osteoporos Int 2001;12:989−95.

Every SD 
decrease 

in hip BMD 
Increase in
hip fracture 
by 2‒3-fold 



How likely am I to fracture?

Ten-year probability of hip facture by age and femoral neck bone mineral density
in women from Sweden. Modified from reference 29: Kanis JA, Johnell O, Oden A, Dawson A, De Laet C,
Johnson B. Osteoporos Int. 2001;12:989-995. Copyright © 2001, Springer



DXA Imaging



Structural Abnormality

Level T-score

L1 -1.3

L2 +2.8

L3 +3.1

L4 -0.6

L1-L4 +1.1



When to consider underlying pathology

• Relevant history and physical signs

• Z scores are lower than expected

• Abnormal spine x-ray findings

• Abnormal biochemistry



Patients-differential diagnosis

Post-menopausal 
osteoporosis

Endocrine disorders
Hyperparathyroidism
Osteomalacia
Hypercortisolism
Hyperthyroidism

Drugs
Steroids
Phenobarbitone
Thyroxine
Anticonvulsants
Heparin

Bone disease
Multiple myeloma
Metastatic disease
Osteogenesis imperfecta

Nutritional
Anorexia
Hepatic insufficiency
GI disorders

Miscellaneous
Chronic immobilization
Idiopathic hypercalciuria
Mastocytosis



Secondary Osteoporosis Work Up



Case 1

• 56 year old lady

• Family history of osteoporosis

• PMH-epilepsy

• Referred for DXA

• DXA T score -2.5 Lumbar Spine, -2.9 Hip



Options for Treatment

1. Bisphosphonate

2. Bisphosphonate with Calcium/Vitamin D

3. Further investigation

4. Vitamin D alone



Investigations





Serial DXA



NOGG 2017; SIGN 142 Management of Osteoporosis and Prevention of Fragility Fractures

SIGN 2015NOGG 2017



Treatment options

SIGN 2015



Anti-fracture efficacy

NOGG 2017
A-grade A recommendation

*subsets of patients

NAE-not adequately evaluated



Patient education

• Optimise dietary calcium where possible

• Useful resources from the Royal Osteoporosis Society

• Bisphosphonate counselling

• Mode of administration

• Benefits of treatment

• Risks of common/rare side-effects



ROS resources



Case 2

• 70 year old lady diagnosed with osteoporosis in 2015

• DXA T-score Spine -3.2, Hip -0.9

• Started alendronate 70mg weekly-five years completed

• I have suggested stopping but very keen to continue

• We would value your assessment re best approach for ongoing 
management risk and benefit



Serial DXA



Management

1. Stop bisphosphonate

2. Continue bisphosphonate

3. Switch to alternative treatment



Risks vs Benefits of long-term bisphosphonates

• Osteonecrosis of jaw

• Atypical femur fracture

• Risk of re-fracture following drug withdrawal



Osteonecrosis of the jaw

• Exposed, devitalized bone

• Prior BP use

• Vague pain, discomfort

• Spontaneous occurrence, or…

• 2° surgery or trauma 

• Rare with oral bisphosphonates

• Incidence 1:10,000-1:100,000

• Assess risk in all

• If at risk dental assessment asap

• Advice on good dental hygiene in all



• Admitted 26/1/21

• 86y prodromal pain 

• Alendronic since 2016



Atypical Fractures

• Associated with long term BP use

• Risk 3.2-50/100,000 person-years

• Risk 2x extended use, declines off 
treatment

• Prodromal thigh pain (can be bilateral)

• Reduced bone turn over and stress

• Transverse lateral cortex

• Poor healing



MHRA-Atypical fracture advice

• Rare, mainly in patients receiving long-term treatment for osteoporosis

• Patients should be advised to report any thigh, hip, or groin pain. Evaluate for an 
incomplete femur fracture 

• Risk/benefits of continued treatment should be re-evaluated periodically, 
particularly after 5 years of use 



Comparing the risks of 
fractures vs. ONJ

Risk of ONJ with
alendronic acid is 
between 
1 in 1000 & 
1 in 10,000

Risk of a major 
fracture without
alendronic acid is 1 
in 4 (28%)

Which risk would you choose?













When do we restart bisphosphonates after a 
drug holiday?
An increase greater than the LSC

• Statistical approach

• Example: an increase in P1NP by 
more than 10 ug/L 

Above the mean value for healthy 
young women

• Low bone turn over is associated 
with low fracture risk

• Example: consider treatment when 
P1NP rises above 35 ng/ml

Eastell 2018



Case-Referral letter

Dear Doctor,

I would be grateful if you would kindly see this 62 year old lady with confirmed 
osteoporosis (T-3.5 LS; -3.2 Hip)

She has been unable to tolerate a range of oral bisphosphonates due to reflux 
oesophagitis

Her eGFR is 45 mls/min, normal bone profile and Vit D 55 nmol/l

I was wondering whether she might be a suitable candidate for Denosumab or IV 
bisphosphonate?



Denosumab





Freedom Trial-Denosumab

Cummings S et al. 2009 NEJM 361;8





Ten Years of Denosumab : Results From the FREEDOM Extension Trial 

Adapted from Bone HG, et al. J Bone Miner Res. 2015; 30(Suppl 1):S471;LB1157  



BMD responses following long-term Denosumab withdrawal

McClung Osteoporosis Int 2017

30% increase in vert fracture following drug withdrawal; 4.2 
vs 3.2%); Cummings et al. JBMR 2018



Stopping Denosumab….

Current Osteoporosis Reports (2019) 17:8–15







Anti-resorptives

• Bisphosphonates
• BMD: plateau response 

• Offset effect: Slow 

• Sustained suppression in bone turnover 

• BMD stable 

• Anti-fracture efficacy 

• Drug holiday 

• Denosumab
• BMD: steady rise 

• Offset effect: Rapid 

• Rebound remodelling activity 

• BMD decline 

• Loss of fracture efficacy 

• “Cancel the holiday”; consolidate with BP 





Living With Vertebral Fractures

• Kyphosis
• Loss of height
• Bulging abdomen
• Acute and chronic back pain
• Breathing difficulties
• Incontinence
• Depression
• Reflux and other GI symptoms
• Difficulty with activities of daily living (bending, rising, dressing, climbing 

stairs) 
• Need to use walking aid



Vertebral Osteoporosis

Vertical section of an osteoporotic 
vertebral body



Vertebral Fracture Risk Increases With The 
Number Of Prevalent Vertebral Fractures

0

5

10

15

0 1 ≥1 ≥2%
 o

f 
in

ci
d

e
n

ce
 o

f 
n

e
w

 v
e

rt
e

b
ra

l 
fr

ac
tu

re
 in

 f
ir

st
 y

e
ar

 o
f 

th
e

 s
tu

d
y 

p
e

ri
o

d

Number of baseline (pre-existing) vertebral fractures
in 2570 postmenopausal women randomised to placebo

RR = 2.6 (1.4, 4.9)

RR = 5.1 (3.1, 8.4)

RR = 7.3 (4.4, 12.3)

Lindsay R, et al. JAMA. 2001;285(3):320-323RR, relative risk (95% confidence interval)



ROS Vertebral fracture pathway





NICE Guidance On Teriparatide For The Secondary Prevention Of Osteoporotic 
Fragility Fractures In Post-menopausal Women NICE TAG 161



Effects of Teriparatide and Risedronate on New Fractures in 
Postmenopausal Women with Severe Osteoporosis (VERO): A Multicentre, 

Double-blind, Double-dummy, Randomized Controlled Trial

Kendler DL et al. The Lancet (2017): http://dx.doi.org/10.1016/S0140-6736(17)32137-2 





Romosozumab
• Sclerostin- protein produced by osteocytes that  inhibits bone 

formation and enhances bone resorption

• Romosozumab is a monoclonal antibody that binds and inhibits 
sclerostin

• Dual effect of increasing bone formation and decreasing bone 
resorption

• Licensed in UK-Dec 2019

• Approved by SMC-Dec 2020



Sclerostin

• Sclerostiosis -very high bone 
mass; inactivating mutations of 
the SOST gene (17q21). Excess 
bone growth during childhood

• Van Buchem disease, less 
severe; separate noncoding 
deletion of a gene required for 
normal transcription of the SOST 
gene



Greater BMD gains with Romosozumab 210 
mg QM v Alendronate & Teriparatide



Key phase 3 papers

• FRAME
• Cosman F. et al. Romosozumab treatment in postmenopausal women with osteoporosis. N Engl J 

Med. 2016;375(16):1532-1543

• ARCH study
• Saag KG, et al. Romosozumab or alendronate for fracture prevention in women with osteoporosis. 

N Engl J Med. 2017;377(15):1417-1427

• STRUCTURE
• Langdahl BL et al. Romosozumab (sclerostin monoclonal antibody) versus teriparatide in 

postmenopausal women with osteoporosis transitioning from oral bisphosphonate therapy: a 
randomised, open-label, phase 3 trial. Lancet. 2017;390:1585-1594

• BRIDGE study
• Lewiecki EM et al. Results of a phase 3 clinical trial to evaluate the efficacy and safety of 

romosozumab in men with osteoporosis. Arthritis Rheumatol 2016; 68 (suppl 10). Abstract 321.
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ARCH: Percentage Change From Baseline in Lumbar Spine and Total Hip 
BMD Through 36 Months

*p < 0.001 adjusted for multiplicity.
Data are least-squares mean percentage changes in BMD for patients who had a baseline measurement and at least one measurement 
obtained at a post-baseline visit at or before Month 36.
BMD = bone mineral density.
Adapted from: Saag KG, et al. N Engl J Med 2017;377:1417–27.
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FRAME: Other Key Fracture Endpoints 
Through Month 12

Variables to the right of the line are considered exploratory (due to be being tested after non-vertebral fracture) or were not part of testing sequence (i.e. not adjusted 
for multiplicity).
Major nonvertebral fracture: pelvis, distal femur, proximal tibia, ribs, proximal humerus, forearm and hip, excluding high trauma and pathologic fractures. Major 
osteoporotic fractures: clinical vertebral, hip, forearm and humerus, excluding pathologic fractures. 
*Not part of testing sequence, thus no adjusted p value obtained. OP = osteoporosis; n = number of subjects with fractures.
Adapted from: Cosman F, et al. N Engl J Med 2016;375:1532–43.
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FRAME: Subject Incidence of New Vertebral Fracture
Through Month 24

n/N1 = number of subjects with fractures/number of subjects in the primary analysis set for vertebral fractures; p value based on logistic regression model adjusted for 
age (<75, ≥75) and prevalent vertebral fracture.
RRR = relative risk reduction.
Adapted from: Cosman F, et al. N Engl J Med 2016;375:1532–43. 
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Safety
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ARCH: Serious Adverse Events

*Incidence rates at the time of the primary analysis were cumulative and included all events in the double-blind and open-label period (to February 27 2017) in patients 
who received at least one dose of open-label alendronate. 
†Serious CV adverse events were adjudicated by the Duke Clinical Research Institute. CV deaths include fatal events that were adjudicated as being CV-related or 
undetermined (and, therefore, possibly CV-related).
‡One patient had a non-treatment-related serious adverse event of pneumonia that was incorrectly flagged as death in the primary analysis snapshot and was not 
included in the analysis of fatal events.
Adapted from: Saag KG, et al. N Engl J Med 2017;377:1417–27.

Event

Month 12: 
Double-blind period

Primary analysis:
Double-blind and open-label period*

Romosozumab
(n = 2040)

Alendronate
(n = 2014)

Romosozumab to
alendronate
(n = 2040)

Alendronate to
alendronate
(n = 2014)

Serious adverse event 262 (12.8%) 278 (13.8%) 586 (28.7%) 605 (30.0%)

Adjudicated serious cardiovascular 
(CV) event† 50 (2.5%) 38 (1.9%) 133 (6.5%) 122 (6.1%)

Cardiac ischaemic event 16 (0.8%) 6 (0.3%) 30 (1.5%) 20 (1.0%)

Cerebrovascular event 16 (0.8%) 7 (0.3%) 45 (2.2%) 27 (1.3%)

Heart failure 4 (0.2%) 8 (0.4%) 12 (0.6%) 23 (1.1%)

Death 17 (0.8%) 12 (0.6%) 58 (2.8%) 55 (2.7%)

Noncoronary revascularisation 3 (0.1%) 5 (0.2%) 6 (0.3%) 10 (0.5%)

Peripheral vascular ischaemic 
event not requiring 
revascularisation

0 2 (<0.1%) 2 (<0.1%) 5 (0.2%)

Death 30 (1.5%) 21 (1.0%)‡ 90 (4.4%) 90 (4.5%)‡



Clinical efficacy

• Rapid and substantial gains in BMD vs standard of care therapies

• Rates of fracture reduced across the skeleton over alendronate and 
denosumab

• Benefit with romosozumab maintained with sequential antiresorptive
therapy



Romo SPC-contraindications

• Prior MI and/or stroke

• Patients with hypocalcaemia

• Hypersensitivity to active treatments/excipients





Summary & Conclusions

• Update on osteoporosis/bone metabolism

• Reviewed role of FLS services/consultant-led clinics

• Explored clinical guidelines-NOGG 2017/SIGN 2021

• Explored role of second line/new therapies

• Future treatment/management strategies



Questions?






