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Survival rates after vertebral, hip and distal forearm fracture
among resident of Rochester

Cooper C et al. Am J Epidemiol  1993;137:1001-1005



Cooper C et al. Am J Epidemiol  1993;137:1001-1005



• Multicenter prospective 
cohort study;

• 504 patients, aged ≥70 years

• Able to walk independently 
before the fracture

Savino E et al. Am J Med 2013;126:1068-75



Punto 1: Risk factors for steeper age-related functional decline

Punto 2: Risk factors for cathastrofic disability: IE hip fracture

Punto 3: Risk factors for impaired functional recovery

Hypothetical natural pathway for hip fracture in in older people
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Key Geriatrics roles
• Pre-operative

• Immediate assessment
• CGA including screening for geriatric

syndromes (i.e. delirium, acute sarcopenia, 
disability)

• Medication managment
• Multimorbidity managment (avoid

specialists intervention)
• Nutritional therapy
• Type of anesthesia
• Pain control

• Post operative

• Avoid geriatric complications
• Treatment of geriatric complications
• Early mobilization

• Discharge

• Early discharge planning
• Secondary prevention

The management of hip fracture in the older population.                                            

Joint position statement by Gruppo Italiano Ortogeriatria (GIOG)

Giulio Pioli • A. Barone • C. Mussi •L. Tafaro • G. Bellelli • P. Falaschi • M. Trabucchi • 

G. Paolisso • On behalf of GIOG   Aging Clin Exp Res Published online 25/02/2014 



Different types of orthogeriatric models

Pioli G et al. ACER 2008;20:113-22



Orthogeriatric comanagement: Key Performance Indicators





Comparison of in-hospital and 1-year mortality according to 
orthogeriatric models compared to usual orthopedic care

ICM: Integrated care model

GCS: Geriatric consultant service

GW: Geriatric ward



Comparison of LOS and time to surgery according to 
orthogeriatric models compared to usual orthopedic care

ICM: Integrated care model

GCS: Geriatric consultant service

GW: Geriatric ward



Comparison of Delirium incidence according to orthogeriatric
models compared to usual orthopedic care

ICM: Integrated care model

GCS: Geriatric consultant

service

GW: Geriatric ward



Comparison of Functional Status according to orthogeriatric
models compared to usual orthopedic care

ICM: Integrated care model

GCS: Geriatric consultant service

GW: Geriatric ward



Lo Studio GIOG (Gruppo Italiano di OrtoGeriatria)



*Il p-value si riferisce al confronto della proporzione media di soggetti soddisfacenti ciascun KPI negli anni 2020-2024 con 

quella del 2016-2018 [precedente pubblicazione audit triennale GIOG] (confronto delle due righe orizzontali).
Unpublished data
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CARMELINDA RUGGIERO



High 
incidence 
fragility Fx

Care gap

Global 
health and 
economic

burden

there is a need for clinically and 
cost-effective model of care

for secondary prevention 

What is the problem?



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 for 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
(change patients’ outcomes without

conneting with the patients, including

education, protocols, guidelines, etc).



Post Fracture Care Programs
Improve outcomes and prevent subsequent fragility fractures

Akesson K, et al, Osteop Int 2022

Orthogeriatric Service (OG) 
Primary goal: improve overall patients outcomes 
(morbidity/ mortality/ functioning/quality of life)

Fracture Liaison Service (FLS)   
Primary goal: «capture the first fragility fracture» 
and prevent subsequent fragility fractures 



Identify

Investigate

Initiate

5i Targeted Interventions

Information

Integration

Ganda K, Osteop Int  2021; Hal V.Le et al, Arch Osteop 2024; Tahmasbi F et al, Ostop INt 2024

How does Fracture Liaison Service work?



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

Fracture Liaison Service

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



Author’s  personal view

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 

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

Fracture Liaison Service

Tahmasbi F et al , Osteop Int 2024



Modified from 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

Author’s personal view



Operational Structure of UK-based Fracture Liaison 
Service

Fuggle NR et al, Orthogeriatrics 2021 (Book Chapter)
AOM: Anti-Osteoporosis Medication

12 Weeks

16 Weeks



Where is the problem?

Secondary

Prevention

Primary

Prevention

Incident     
major fx

Prior fracture

Individuals at high risk 
for fracture

individuals at intermediate 
or low risk for fracture

Individuals at low risk for fracture

16 % 
population

50%

HIP FRACTURES

50%84 % 
population

High quality hospital 

care (i.e Orthogeriatrics)

Hip Fracture registries

/databases

Fracture Liaisons

Service

Primary care 

Case finding 

Screening

Fall Prevention

Lifecourse

Sarcopenia

Modified from Department of Health Prevention Package for Older People: Falls and Fractures – Effective interventions in health and social care, 2009



Orthogeriatrics integrated with FLS

Comprehensive Geriatric 

Assessment informing Management

Pivotal 

time!



Orthogeriatrics - FLS care pathway
manages fractures, treats persons and impacts services 

BADL, Basic Activity of Daily Living;
 FLS-CP fracture liaison service model of care; U-CP, usual care practice.

1. Survival advantage depending on pre-event 

independence

Ruggiero C et al, Arch Osteoporos 2022



OG-FLS 
CP

Usual-
CP

p 
value

Multiple fallers 19% 35% 0.0399

Health facility 
admissions*

41% 58% 0.0125

Time free 
hospitalization
(days) 

176 89 0.0152

* ED and hospital admission
Ruggiero C et al, Arch Osteoporos 2022

2. Timing & adherence to 

secondary prevention 

3. Prevention of adverse events

3 months 6 months 9 months

3 months 6 months 9 months

80% alive after 1 year

80% adherence 1 year

Reduced rates of 

adverse events 

Orthogeriatrics - FLS care pathway
manages fractures, treats persons and impacts services 



Patient 
Outcome

Without 
FLS

With 
FLS p

Subsequent 
Fractures

13.4% 6.4% <.05

Mortality 15.8% 10.4% <.05

Initiation 17.2% 38.0% <.05

Adherence 34.1% 57.0% <.05

Wu CH, et al, Bone 2018



Fracture Liaison Service: state of the art

Mortality Subsequent Fractures



The FLS is cost-effective in Denmark remained 
favorable in all age categories. 

Compared to younger groups, patients aged 80 years 
resulted in slightly higher QALY gained. 

- FLS was estimated to lead a reduction of 41 
subsequent fractures in per 1,000 simulated 
individuals with the time horizon of 5 years

- FLS was associated with a reduction of 30 
subsequent fractures in per 1000 individuals in UK 
study 

Pinedo-Villanueva R, et al, J Bone Miner Res 2023

Cost-effectiveness acceptability curves of FLS versus no-FLS in patients at different age categories with a 
recent fracture (QALY, quality-adjusted life years; FLS, fracture liaison service)



significant heterogeneity in the incidence of secondary fractures in the different types of FLS. The incidence of 

secondary fractures found in these reviews ranged from 0–37%. 



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 

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)



Barriers and opportunities 



Take home messages: what is the solution?

Ortogeriatria e FLS sono modelli assistenziali altamente appropriati per la 
gestione dell’anziano in prevenzione secondaria 

Ortogeriatria e FLS devono essere modelli integrati nel percorso di cura 
centrato sulla persona

E’ necessario sviluppare cultura, protocolli e procedure multidisciplinari 
integrati (PDTA) ed incentivare un processo di “miglioramento continuo” 
tramite audit permanenti. 



…Grazie per l’attenzione ...
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