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Outline 

• FLS to close the care gap in secondary prevention of fragility 
fractures

- main features and scope

• Tips to setting up and FLS
  - what does it takes? methodology and resources



High 
incidence 
fragility Fx

Care gap

Global 
health and 
economic

burden

FLS is a clinically and cost-effective 
model of care 

for secondary prevention 

if we do it rigth!

Why Fracture Liaison Service?



Percentage of individuals who received OP medication 1 
year following major fracture in Canada, 2000- 2015

Up to 26.1% in Women and 16.9% in Men 
Increase up to 2008-2009 (p fro trend <0001)

Followed by decline to 2014- 2015 (p for trend <.0001)

Care Gap 
73.9% in women

83.1% in men  

Failure of the non-target 
interventions that try to change 

patients outcomes without 
conneting with the patients    (i.e. 

education, protocols, guidelines, etc).





modified from Hal V.Le et al, Arch Osteop 2024; Javaid MK, et al, Osteoporosi Int 2020;  Akesson K, et al, Osteop Int 2022

How does Fracture Liaison Service work?

Identify

Investigate

Initiate

6i Targeted Interventions

Information

Integration

Monitor



FLS starts where the patient is

Secondary 
Prevention

Primary Prevention
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Modified from Department of Health Prevention Package for Older People: Falls and Fractures – Effective interventions in health and social care, 2009
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How facing the problem?
orthogeriatrics is patient-centered care model 

Support measurement of care: process and outcome indicators reccommended for in 
hospital care, discharge to the community and fracture liaison services 

Orthogeriatric care manages 
the fracture and treats the 

whole person using 
pathways maximizimg the 
quality of care whatever 
resources are available.

surgery

early rehab 
secondary 
prevention



2. Imminent risk of Fracture

Geusens P, Current Osteoporosis Reports, 2024



1. Secondary Prevention starts                                        at 

hospital admission 

A single dose 250,000 IU oral vitamin D has been 
shown to be safe and effective after hip fracture. 
Hence, a loading regime of 150,000–250,000 IU, given 
in ‘split’ doses over 1–7 days, is appropriate.

AOPg protocol 
- a) Colecalciferol 

- 300.000 UI im + 4000 UI/die (16 gtt/die) up to 40 days

- b) Colecalciferol + Calcifediol  
- 300.000 UI im + 30 mcg/die (10gtt/die) up to 30 days

Preliminary data from Orthogeriatric Unit AOPg



Orthogeriatric Service 
Primary goal: improve overall patient’s outcomes 
(morbidity/mortality/ physical function)

Fracture Liaison Service 
Primary goal: prevent subsequent fragility fractures

Combination 

2022



Orthogeriatric pathway: focus on patient’ needs

Hospitalised

hip fracture

(n=762; 100%)

Orthogeriatric unit

(≈7.5 days hospitalised)

• Identification (100% HF inpatients)

• Investigation (lab exams, CGA)

• Initiation (vitamin D and calcium [100%], 

AOT [10%] at discharge)

Patients returning for 

mandatory 40-day post-

surgical visit 

(n=540; 70%)

• Post-discharge hip X-ray, surgical and clinical 

assessment and drug review based on CGA 

• Laboratory evaluation if needed

• DXA

• Radiologic evaluation (where indicated)

• Fall risk assessment and functional recovery

• Follow-up scheduled at 6 or 12 months

Receive indication to 

reach the FLS

Falls & fracture 

prevention 

intervention

Caregiver 

education

General 

practitioners

Pharmacological & 

non-pharmacological 

interventions

Usual approach 

(≈40 days from surgery)

(n=272)

Orthogeriatric out-patient service

(≈40 days from surgery)

(n=268)

Ruggiero C et al, Arch Osteop 2022



Main limitations: this was not a systematic approach for all
eligible patients since we did not have evidence, at that time, to
set up the OG-OS in the real clinical world. It was a sort of
pragmatic randomised approach based on patients’ and
caregivers’ preference!

The OG-FLS Care Programme works! 

• 72% initiated complete anti-fracture 

treatment within 3 months1

• 80% were adherent to complete anti-

fracture treatment at 9 months1
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Patient adherence to treatment1

Orthogeriatric pathway: approaching 
threshold for value

3-5 months 6-8 months 9-11 months
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Ruggiero C et al, Arch Osteop 2022



FLS-CP U-CP FLS vs U-CP

(95%CI)

p-

value

Falls

(number)

31.1 (20.8;

44.6)

24.4 (16.7; 34.5) RR = 1.021

(0.607; 1.717)

0.9366

- Mult iple

faller s

(% patients)

19% (6.3;

42.6)

34.8% (17.2;57.2) OR=0.057

(0.004; 0.876)

0.0399

Fractures 5.4 (1.7;

12.5)

6.9 (3.1; 13.0) RR = 0.783

(0.261; 2.353)

0.6640

Health

facility

admissions*

40.7 (28.8;

55.9)

58.0 (45.7; 72.6) RR = 0.597

(0.398; 0.895)

0.0125

HFS (days) 176.4 (89;

263)

88.7 (49.2; 128.2) Δ = 85.8

(23.9; 147.7)

0.0152

Ruggiero C et al, Arch Osteop 2022



Ruggiero C et al, Osteop Int 2024

Pre-fracture functional status and early recovery 
are main predictors of 5-year survival in pts with 

hip fractures

Model 1 (at admission)

B (SE) P-value HR (95% CI)

Gender

Female (reference) 0

Male 0.610 
(0.222)

0.006 1.840 
(1.192–2.841)

Age 0.068 
(0.016)

<0.0001 1.070 
(1.037–1.105)

Pre-fracture BADL 
independence

−0.298
(0.054)

<0.0001 0.742
(0.668–0.825)

Chronic diseases, 
number

0.092 
(0.043)

0.033 1.096 
(1.007–1.193)

Orthogeriatric: predict and personalize care
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1. Patient-Centered - Transmural- Multiprofessional and Coordinated care 
model usually hospital-based

Fracture Liaison Service

Grignaschi S, Ruggiero C  et al, under press; Javaid MK, et al, Osteoporosi Int 2020;  Akesson K, et al, Osteop Int 2022



1. Patient-Centered - Transmural- Multiprofessional and Coordinated care 
model usually hospital-based

Fracture Liaison Service

Depending on patients’ setting, post-fracture programs
  should be adapted while retaining consistent KPIs 



Javaid MK, et al, Osteoporosi Int 2020;  Akesson K, et al, Osteop Int 2022

Ortopedico

FisiatraInternista

Oncologo

Reumatologo

Radiologo

Endocrinologo

Geriatra

1. Patient-Centered - Transmural- Multiprofessional and Coordinated care 
model usually hospital-based

Fracture Liaison Service



Patient-Centered - Transmural- Multiprofessional and Coordinated care model usually hospital-

based and transitioning to home 

Fracture Liaison Service e Casa della Comunità

case 
manager

Clinical Manager



1. Coordinated -Transmural- 
Multiprofessional care model usually 
hospital-based and strongly connected 
with community

 

Fracture Liaison Service: state of the art

Grignaschi S, Ruggiero C et al, under press 2026 

2. Designed to provide Systematic case-finding and initiation to the most 
appropriate treatments patients aged 50 and over at risk of fragility fracture

3. Aimed to reduce the burden of subsequent falls and fractures at individual and 
HC level starting from those at the highest risk



The guideline is intended for all healthcare professionals 
involved in the prevention and treatment of osteoporosis
and fragility fractures, including primary care practitioners
and relevant specialists in secondary care including
rheumatologists, gerontologists, gynaecologists, 
endocrinologists, and orthopaedic surgeons......Primary care
physicians should have sufficient training in this area with
efficient access to up-to-date evidence-based resources and
guidelines, and continual professional development (CPD)
opportunities (Strong recommendation).

3. Screening and case finding

2. Falls interventions

1. Pharmacological treatment options



1. Pharmacological treatment options for Primary Care 
a) Offer oral bisphosphonates (alendronate or risedronate) or intravenous zoledronate as the most 
costeffective interventions.
b) Availability of parenteral drug therapies in primary care and community healthcare settings 
(Strong recommendation).
c) The patient and the primary care practitioner are made aware that denosumab treatment 
should not be stopped or delayed without discussion with a healthcare professional (Strong 
recommendation).
d) Primary care clinicians should always have in mind the possibility of vertebral fracture in 
postmenopausal women and men aged ≥ 50 years who present with acute onset back pain, 
especially thoracic pain, if they have risk factors for osteoporosis (Strong recommendation).



Sample: 11.3 million patients - UK practices- 7% 
UK population.

Intervention: NICE TA 87 in January 2005 and the 
first authorisation of generic forms of alendronic 
acid in August 2005. 

NICE TA 87 gave for the first time guidance on 
clinical thresholds for prescribing various anti-
osteoporosis medications among post–
menopausal women having sustained a clinically 
apparent osteoporotic fracture (i.e. in secondary 
prevention). 
It recommended the use of bisphosphonates for 
the treatment of women aged 75 years or older 
without the need for prior dual energy X-ray 
absorptiometry (DEXA) scanning. 



- 9186 subjects from 50 years, 
resident in Pavia province (n: 436.406), 
enrolled at the time of hospital 
admission due to ICD-9-CM codes

- admission due to major FF, in the 
period 2016–2018 and 2019–2020 
before and after the implementation 
of the IHCP

-re-fracture rate: 5.2/100 person/year

-mortality rate: 13.4/100 person/year
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1°: dobbiamo conoscere il 
denominatore - Fonte SDO

Identify- Iniatiate - Investigation

To be Identified -Initiated- Investigated
%=

How setting up a Fracture Liaison Service

1. Not every FLS is effective — outcomes scale with model intensity.
Conoscere il contesto nosologico per valutare le modalità e la fattibilità dell’intervento



SPECIFIC KPIs in a feasible care PATHWAY

1. Directional & Organizational  
2. Core & All Professionals
3. Transmural Actors



How setting up a Fracture Liaison Service

Key Performance Indicators required to 
track and measure performance at each 
stage of the care pathway.

1.Patient Identification

2. Patient Assessment

3. Timing of Post-Fracture Assessment

4. Identification of Vertebral Fx

5. Adherence to Guidelines

6. Secondary Causes of Osteoporosis

7. Falls Prevention Service

8. Multidimensional Assessment

9. Treatment Initiation

10. Treatment Review

11. Communication Strategy

12. Long-Term Management

13. Database

Identify and intervene for the largest 
possible number of patients at high risk of 
fracture; these patients should be started 

on the most effective treatments as soon as 
possible (0–90 days) following a fracture 

and monitored over time.



+Other inpatient

+Outpatient

+Vertebral

Case mix

Hip fractures
Service scope

Database/ 
Organisational

Rule of thumb 

4. start with the smallest scalabel unit

How setting up a Fracture Liaison Service



4. start with the smallest scalabel unit by measuring what you are doing

How setting up a Fracture Liaison Service

Gennaio- Giugno 2020 Frattura femorale Nov- Dic 2020

KPIs and standars of care Attivo Inattivo N (%) <90gg Obiettivo

1. Identificazione paziente x 100 (30%) Identificati e monitorati

2. Valutazione paziente x 30% 70-90%

3. Tempi valutazione post-frattura x 8-12 settimane

4. Identificazione Fx vertebrali x Approccio clinico-
strumentale/FLS

5. Attinenza linee guida x 50% Lg regionali-nazionali

6. Cause secondarie OP x 15% 70-90%

7. Servizio prevenzione cadute x 70-90%

8. Valutazione multidimensionale x 70-90%

9. Avvio trattamento x 90% 70-90%

10. Revisione trattamento x 70-90%

11. Strategia comunicazione x Comunicato al MMG/
50-90% criteri

12. Gestione lungo-termine x >12 mesi frattura

13. Database x 20% Sistema rgionale-
nazionale

Revisionare il processo dal 
punto di vista del paziente e 
del servizio



5. Use local data not impressions and methodology for improvement  
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Barnet	Hospital	Fracture	Liaison	Service 156 3 * 17.8 93.6 77.1 20.5 91.7 83.3

Bromley	Healthcare	Falls	and	Fracture	Prevention	Service 283 2 6.9 38.7 100 92.4 31.1 100 78.2

Broomfield	Hospital 382 9 27.5 30.9 93.7 15.9 5 1.6 0

Dorset	County	Hospital 536 20 81.3 59.8 90.9 63 36.2 0.9 0

East	Lancashire	Hospitals	NHS	Trust 273 3 * 26.3 96 72.5 33.3 8.4 62.5

East	Surrey	Hospital 233 2 * 22.6 5.2 6.1 * 99.6 0

FLS	West	Berkshire 358 3 5.1 43.8 96.6 81.2 * 18.2 63.1

Guys	and	St	Thomas’	NHS	Foundation	Trust 284 21 15.0 62.4 4.9 * 98.7 9.5 0

King’s	College	Hospital	– Denmark	Hill	site 79 7 * 24.3 98.7 * 100 2.5 0

Medway	NHS	Foundation	Trust 436 12 59.0 53.2 0 * 70.9 0.9 2.2

Milton	Keynes	University	Hospital	Foundation	Trust 134 12 6.0 22.2 95.5 34.1 44 47 60

Musgrove	Park	Hospital 811 0 106.5 74.8 77.2 80.5 3.3 65.8 73.7

North	Bristol	NHS	Trust 1,111 9 94.3 81.5 74.9 57.9 2.3 55.1 49.3

North	Tees	and	Hartlepool	NHS	Foundation	Trust 553 9 52.9 53.4 99.8 53.3 14.5 53.9 0

Nottingham	University	Hospitals 1,250 11 77.2 63.6 99.4 0 82.2 33 0

Oxfordshire	Fracture	Prevention	Service 1,210 7 54.7 70.7 73.8 53.7 0.8 24.9 26.9

Peterborough	and	Stamford	Hospitals	NHS	Foundation	
Trust

260 2 5.6 28.5 92.3 67.8 100 95.8 0

Poole	General	Hospital 69 15 * 3.5 0 0 95.8 40.6 0

Portsmouth	and	Southeast	Hampshire 936 16 11.9 57.0 91.1 72.5 1.6 0.2 0

Queen	Elizabeth	Hospital,	Woolwich 109 7 7.1 13.8 * 0 0 1.8 5.3

Royal	Surrey	County	Hospital 251 1 7.9 38.7 92.8 74.3 13.9 93.2 59.6

Royal	Wolverhampton	Hospital	NHS	Trust 285 16 7.8 26.9 96.1 * 60.7 1.1 0

Sandwell	and	West	Birmingham	Hospitals	NHS	Trust 86 11 2.6 1.2 51.2 18.5 69.8 90.7 0

St	George’s	Hospital 725 15 127.0 131.3 43.7 68.7 51.6 46.9 15.7

Sunderland	Royal	Hospital 584 2 63.6 49.2 99.1 56.6 90.5 67 30.2

The	Haywood	Hospital	Burslem	Stoke-on-Trent 644 0 15.8 38.8 84 83.6 15.1 2.6 45.5

The	Hillingdon	Hospitals	NHS	Foundation	Trust 110 0 5.0 24.8 90.9 70.8 0 5.5 50

The	Ipswich	Hospital	NHS	Trust 944 14 87.2 80.7 35.2 25.9 10.9 52.1 19.3

The	Rotherham	NHS	Foundation	Trust 109 8 * 20.6 86.2 86.1 31.8 16.5 0

United	Lincolnshire	Trust 1,218 13 56.1 63.0 0 86.8 0 0 0

University	Hospital	Lewisham 191 11 43.2 52.0 74.3 74.5 27.7 31.9 36

University	Hospital	Llandough 344 10 2.4 32.2 86.6 * 18.9 3.5 13.2

University	Hospital	of	North	Durham	and	Darlington	
Memorial	Hospital

835 14 47.4 46.4 76.2 43.1 22.2 2.2 48.1

University	Hospitals	Birmingham	NHS	Foundation	Trust 643 4 45.4 58.3 72.3 21.3 20.3 57.4 68.1

University	Hospitals	Bristol	NHS	Foundation	Trust 679 12 100.6 81.1 20 63.9 0.3 0.6 38.9

West	Suffolk	Fracture	Liaison	Service 219 3 29.4 22.4 63.5 74.7 6.4 57.1 76.3

Wye	Valley	NHS	Trust 231 4 * 33.9 98.3 0 0.9 97 0.8

Yeovil	Hospital 795 6 97.5 98.3 46.2 * 12.6 30.8 71.8

Overall	(Average)
18,35
6

– 35.6 45.5 66.9 46.5 33.2 32.3 36.4

Berwick:  triple aim
1. Effective
2. Efficient
3. Patient Experience

SMART aim 
Specific, Measurable, Attainable, Relevant, Time-bound



5. Use local data not impressions and methodology for improvement 

How improving a Fracture Liaison Service
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Barnet	Hospital	Fracture	Liaison	Service 156 3 * 17.8 93.6 77.1 20.5 91.7 83.3

Bromley	Healthcare	Falls	and	Fracture	Prevention	Service 283 2 6.9 38.7 100 92.4 31.1 100 78.2

Broomfield	Hospital 382 9 27.5 30.9 93.7 15.9 5 1.6 0

Dorset	County	Hospital 536 20 81.3 59.8 90.9 63 36.2 0.9 0

East	Lancashire	Hospitals	NHS	Trust 273 3 * 26.3 96 72.5 33.3 8.4 62.5

East	Surrey	Hospital 233 2 * 22.6 5.2 6.1 * 99.6 0

FLS	West	Berkshire 358 3 5.1 43.8 96.6 81.2 * 18.2 63.1

Guys	and	St	Thomas’	NHS	Foundation	Trust 284 21 15.0 62.4 4.9 * 98.7 9.5 0

King’s	College	Hospital	– Denmark	Hill	site 79 7 * 24.3 98.7 * 100 2.5 0

Medway	NHS	Foundation	Trust 436 12 59.0 53.2 0 * 70.9 0.9 2.2

Milton	Keynes	University	Hospital	Foundation	Trust 134 12 6.0 22.2 95.5 34.1 44 47 60

Musgrove	Park	Hospital 811 0 106.5 74.8 77.2 80.5 3.3 65.8 73.7

North	Bristol	NHS	Trust 1,111 9 94.3 81.5 74.9 57.9 2.3 55.1 49.3

North	Tees	and	Hartlepool	NHS	Foundation	Trust 553 9 52.9 53.4 99.8 53.3 14.5 53.9 0

Nottingham	University	Hospitals 1,250 11 77.2 63.6 99.4 0 82.2 33 0

Oxfordshire	Fracture	Prevention	Service 1,210 7 54.7 70.7 73.8 53.7 0.8 24.9 26.9

Peterborough	and	Stamford	Hospitals	NHS	Foundation	
Trust

260 2 5.6 28.5 92.3 67.8 100 95.8 0

Poole	General	Hospital 69 15 * 3.5 0 0 95.8 40.6 0

Portsmouth	and	Southeast	Hampshire 936 16 11.9 57.0 91.1 72.5 1.6 0.2 0

Queen	Elizabeth	Hospital,	Woolwich 109 7 7.1 13.8 * 0 0 1.8 5.3

Royal	Surrey	County	Hospital 251 1 7.9 38.7 92.8 74.3 13.9 93.2 59.6

Royal	Wolverhampton	Hospital	NHS	Trust 285 16 7.8 26.9 96.1 * 60.7 1.1 0

Sandwell	and	West	Birmingham	Hospitals	NHS	Trust 86 11 2.6 1.2 51.2 18.5 69.8 90.7 0

St	George’s	Hospital 725 15 127.0 131.3 43.7 68.7 51.6 46.9 15.7

Sunderland	Royal	Hospital 584 2 63.6 49.2 99.1 56.6 90.5 67 30.2

The	Haywood	Hospital	Burslem	Stoke-on-Trent 644 0 15.8 38.8 84 83.6 15.1 2.6 45.5

The	Hillingdon	Hospitals	NHS	Foundation	Trust 110 0 5.0 24.8 90.9 70.8 0 5.5 50

The	Ipswich	Hospital	NHS	Trust 944 14 87.2 80.7 35.2 25.9 10.9 52.1 19.3

The	Rotherham	NHS	Foundation	Trust 109 8 * 20.6 86.2 86.1 31.8 16.5 0

United	Lincolnshire	Trust 1,218 13 56.1 63.0 0 86.8 0 0 0

University	Hospital	Lewisham 191 11 43.2 52.0 74.3 74.5 27.7 31.9 36

University	Hospital	Llandough 344 10 2.4 32.2 86.6 * 18.9 3.5 13.2

University	Hospital	of	North	Durham	and	Darlington	
Memorial	Hospital

835 14 47.4 46.4 76.2 43.1 22.2 2.2 48.1

University	Hospitals	Birmingham	NHS	Foundation	Trust 643 4 45.4 58.3 72.3 21.3 20.3 57.4 68.1

University	Hospitals	Bristol	NHS	Foundation	Trust 679 12 100.6 81.1 20 63.9 0.3 0.6 38.9

West	Suffolk	Fracture	Liaison	Service 219 3 29.4 22.4 63.5 74.7 6.4 57.1 76.3

Wye	Valley	NHS	Trust 231 4 * 33.9 98.3 0 0.9 97 0.8

Yeovil	Hospital 795 6 97.5 98.3 46.2 * 12.6 30.8 71.8

Overall	(Average)
18,35
6

– 35.6 45.5 66.9 46.5 33.2 32.3 36.4

Berwick:  triple aim
1. Effective
2. Efficient
3. Patient Experience

What first?

How does it affect 
measures of 

• outcome
• process
• balancing  

Identify

Investigate

Initiate

Monitor
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+Vertebral

Case mix

Hip fractures
Service scope
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Organisational

Fragility Fracture Prevention
Efficacy and Sustainability and Scalability
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Sustain: continue to provide healthcare 
in the future

The goal is to make the service 
normalised in the healthcare system 

High Added 
Value         =

for the System Lower Cost = Financial & Social 

Big Population benefit (Denominator)

Fragility Fracture Prevention - Efficacy and 
Sustainability

Competencies: 
- bone specialists 
- case managers
- clinical manager (GPs)

Methodology:
- tools
- oriented to priorities

Background 

What about MI recurrence?
 

MI recurrence is estimated at 5-7% over a 
median follow-up of 10 years, with higher 

risk in the first year and lower rates in 
subsequent years.

(Smolina K et al, Circulation, 2012; Bruno F et al, Int J Card 2022)



Osteoporos Int 
2024

The primary characteristics broadly included 
(1) identification of patients with fragility fracture 

when patients access hospital care; 
(2) evaluation of risk using different tests and/or 

procedures; 
(3) establishment of a diagnosis, treatment 

recommendations, and/or initiation; 
(4) outpatient follow-up either with the FLS or referral 

to primary care doctor; 
(5) education and communication with the patient’s 

physician at handover from the FLS to the primary 
care physician. 



Osteoporos Int 
2024

The process of identifying patients at risk for 
secondary fracture varied based on the health 
system: 

- 67%: identifies, investigates, and initiates 
treatment without a referral to primary care 
physicians (best practice)

- Inderjeeth et al: ED information system to detect 
minimal trauma fracture prior to discharge
- Eekman et al: direct referral from ED to FLS  of
minimal trauma fracture



Patients’ Outcome
Follow-up 

duration, m
Without FLS With FLS

p
NNT

Subsequent 
Fractures

6-72 13.4% 6.4% <.05 20

Mortality 6- 72 15.8% 10.4% <.05 33

BMD testing 3- 26 48.0% 23.5% <.05 4

Initiation 3- 72 17.2% 38.0% <.05 5

Adherence 6- 48 34.1% 57.0% <.05 5

Subsequent Falls ? ? ? ? ?

Wu CH et al, Bone 2018





- Hip-fracture surgery < 48 h
- Initiation of pharmacological treatment 
for osteoporosis soon after fracture 

«Sentinel measures of a health system’s 
readiness for rapidly ageing populations»

«Change requires sustained political 
commitment, investment in workforce 
and digital infrastructure, and a shift in 
mindset that treats a fracture not as the end of 
care but as the starting point for lifelong bone-
health management.



What’s matter to older persons?

Grazie per l’attenzione







Outline 

• Services for secondary prevention of fragility fractures
- main features and scope

• Tips to setting up and FLS
  - what does it takes? methodology and resources

• Brief summary of local experience

  - what traps should be avoided



2022



Outcome measure: the measure ultimately you 
want to affect 
i.e. number of patients >50 yrs on treatment after 
12 months from index event

Process measures: reflects the way your system 
and your processes work to deliver what you 
want 
i.e. number of patients able to be monitored at 12 
months from index event

Balancing measures: they track if you are 
introducing problems in another part of the system 
i.e. waiting list for assessment 

•Orthogeriatric Care Program

The fourth step: watch your pathway using Key Performance Indicators (KPI)
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