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SUMMARY
The aim of this study was to promote the construction of a real network and a shared diagnostic and therapeutic 
management model between hospitals and out-of-hospital healthcare services to capture as many patients with 
bone fragility as possible.
Starting from the analysis of the clinical competences present in the province of Pavia, the bone specialists 
(BSs) organized some educational events involving both general practitioners (GPs) and hospital specialists. 
The Fracture Liaison Service (FLS) model, the revision of Note 79, the national plan for chronicity and the 
health reform of the Lombardy Regional Authority supported the structure of our model, in which the roles of 
clinicians are well defined and based on the complexity and severity of patients. In our method the GP has a 
central role as clinical manager, facilitating patient management and communication between the specialists 
and the BS.
In January 2019, the Therapeutic Care Diagnostic Path (PDTA) shared between 2 bone specialists (BSs), 9 GPs, 
as reference treaters, and a multidisciplinary group of 25 specialists of the Province of Pavia was defined. The 
strategic directions of the two largest public hospitals in Pavia have supported the PDTA, which was validated 
by the quality departments of the hospitals themselves. Finally, sixty GPs belonging to the network have joined 
the PDTA.
This model is the first example of integrated management between hospitals and out-of-hospital healthcare 
services for the primary and secondary prevention of fragility fractures (FF), where the GPs play a pivotal 
role as managers and supervisors to ensure proper care to chronic patients according to their levels of severity.
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n	 INTRODUCTION

Osteoporosis (OP) is a chronic disease 
characterized by reduced bone min-

eral density (BMD) and altered micro-
architecture, leading to an increased risk of 
fragility fractures (FF) (1), defined as low-
energy fractures (2), which are accompa-
nied by high hospital admission rates (3), 
disability, mortality (4, 5) and significant 

direct and indirect costs comparable to 
those of myocardial infarction and stroke 
(6, 7). Due to the increased number of el-
derly people in Italy and Europe, we expect 
a higher number of affected patients who 
will need treatment. Such trend is expected 
to lead to a cost of 11.9 billion euros in 
2030 with an increase of about 26% (8).
Despite the known prevalence data (9, 10), 
the healthcare and economic impact (7, 11, 
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12), the effectiveness of the available drugs 
(13-15), and the fact that prevention of sec-
ondary fractures is an obvious first step in 
the development of a systematic approach 
to the FF, it is evident that the treatment of 
FF is remarkably inadequate worldwide 
with a 60-95% therapeutic gap (12, 16). In 
Italy, less than 20% of patients with femo-
ral FF receive adequate treatment to pre-
vent new fractures and only 50% of cases 
remain compliant to treatement. On the 
contrary, patients without risk factors and 
without undergoing proper diagnostic tests 
are treated for OP (17, 18). In addition, 
even though no specific studies have been 
conducted, in many patients with primary 
and secondary OP at high risk of develop-
ping FF, the prevention of the first fracture 
is even less taken into account with a sig-
nificant therapeutic gap. The causes for 
this important diagnostic-therapeutic gap 
are several and different: the unclear defi-
nition of the disease, the lack of knolewdge 
of guidelines, the poor communication be-
tween specialists and general practitioners 
(GPs), the difficult follow-up of elderly 
patients with different comorbidities and 
therapies (20, 21). This has led the Inter-
national Osteoporosis Foundation (IOF) 
and the American Society for Bone and 
Mineral Research (ASBMR) to request the 
creation and implementation of strategies 
and management models to improve the 
identification of subjects with FF and of 
those at high risk of OP and FF (12, 22). 
From the first call of the IOF Capture the 
Fracture programme (23) up to now, the 
most common management models which 
seem to ensure secondary prevention and 
reduce the risk of fracture after the Fracture 
Index (FI) have been the Orthogeriatrics 
Services, with over 80% of patients starting 
treatment for osteoporosis (24, 25), and the 
Fracture Liaison Service (FLS) (26-29). 
These models have shown an improvement 
in the management of patients with FF, 
with a percentage of diagnosed and treated 
patients reaching 51%, an adherence to 
1-year treatment of 88% and a rate of new 
fractures of 2% (30, 31). Recently, the Fra-
gility Fracture Network (FFN) argued that 
a multidisciplinary and multi-professional 

global collaboration could be the right 
step to ensure a systematic approach to the 
treatment of FF (32). Attempts to manage 
frail patients have been made also in Italy 
(33), but only with a partial and limited 
approach to secondary prevention, which 
is the most obvious and immediate gap, 
though only the tip of the iceberg. The pa-
thology behind bone fragility has certainly 
a more extensive substrate that determines 
a much wider social and economic im-
pact, which will inevitably increase in the 
upcoming decades. Therefore, the correct 
identification and management of patients 
with FF as well as those at a high risk (5) 
will be able to guarantee in the future an 
effective reduction of fractures and a more 
appropriate and sustainable management 
of patients with bone fragility.
In Italy, a significant contribution comes 
from the 2015 revision of the Italian Medi-
cines Agency (AIFA) Note 79 (34) which 
is intended to identify the highest-risk pa-
tients, define the levels of treatment require-
ments according to severity and select the 
most appropriate medical treatment, based 
on criteria of safety, cost-effectiveness, ad-
herence and pathophysiological rationale. 
For this reason, starting from Note 79 and 
the FLS model, we propose a management 
model based on a significant change in the 
approach to this disease, which focuses on 
the correct identification of patients with 
bone fragility by specialists and GPs. The 
patient is included in a shared diagnostic-
therapeutic-care path (PDTA), which is 
based firstly on risk factors and then on 
severity and complexity to organize the 
degree of intervention based on severity, 
complexity and skills. In the PDTA, the GP 
has the role of clinical manager and con-
troller ensuring the appropriate first or sec-
ond level diagnostic-therapeutic procedure 
and avoiding drop-outs.

n	 MATERIALS AND METHODS

We propose a model with a different men-
tal approach from those used until now. Af-
ter the analysis of the area of competence, 
the Bone Specialist (BS) has to search for 
alliances and spread the culture of bone 
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disease. The BS should proactively involve 
specialists who see fractures due to fra-
gility, but who do not have the skills and 
knowledge for proper differential diagnosis 
and therapeutic management. Moreover, 
BSs must cooperate with GPs, who know 
their patients’ complete medical profiles 
and, therefore, their pathologies and thera-
pies associated with their bone fragility 
risk. Following this algorithm, all clini-
cians have a well-defined role that can be 
summarized according to the notion of who 
does what. The key points in the construc-
tion of our model are:
1. creation of a real network between cli-

nicians without distinction between 
GPs and specialists;

2. correct identification of the patient with 
bone fragility or at risk;

3. inclusion of the patient with bone fragil-
ity, fracture or at high risk, in a shared 
PDTA;

4. patient management according to the 
severity levels as defined by the AIFA 
note 79;

5. central role as clinical manager of the 
GP, facilitating patient management 
and communication between the vari-
ous specialists and the BS.

In order to implement a model that could 
incorporate these key points, various steps 
have been taken with BSs, specialists and 
GPs over the years. Below we describe the 
steps from the creation of a real network up 
to the joint multidisciplinary management 
system.

Creating the network
Characteristics of the territory
The province of Pavia includes an exten-
sive territory with three health districts 
with homogeneous age and gender stratifi-
cation (35): the city of Pavia, the district of 
Oltrepò Pavese and the district of Lomel-
lina. The largest public hospitals are two: 
the Azienda Socio Sanitaria Territoriale 
(ASST-Pavia) (Azienda Ospedaliera - AO-
Pavia- up to 2015) and the Istituto di Ricov-
ero e Cura a Carattere Scientifico (IRCCS) 
Policlinico San Matteo. ASST-Pavia is a 
healthcare unit with 8 hospitals and clinics: 
two Hubs in Voghera and Vigevano and six 

Spokes in Casorate Primo, Mede, Mortara, 
Broni, Stradella, Varzi and two clinics in 
Pavia (Figure 1). 

Beginning of the network
The network was founded in 2009 in the 
Oltrepò district, where there was the Ital-
ian Society for Osteoporosis, Mineral Me-
tabolism and Bone Diseases (SIOMMMS) 
center with a BS (MCC) belonging to the 
Complex Operating Unit (UOC) for spe-
cialized rehabilitation of the Hospital of 
Voghera, and some GPs interested in the 
project. Due to its proximity and the high 
number of admissions for FF, the Don 
Gnocchi Foundation of Salice Terme, a 
private health facility accredited with the 
National Health Service for rehabilitation, 
was also involved in the development of 
the network. 
From 2009 to 2016, several educational 
meetings between BSs (MCC), GPs and 
other specialists were promoted to spread 
SIOMMMS guidelines (5, 36) and knowl-
edge of the fracture risk algorithms (first 
Frax and then DeFRA) (37, 38), as tools for 

Figure 1 - Territory of the province of Pavia. In Voghera and Vigevano there 
are the two Hubs of ASST-Pavia with outpatients clinic for severe osteoporosis 
managed by the bone specialist (red circle); in Pavia there is the osteometa-
bolic outpatient clinic of the San Matteo hospital managed by the bone spe-
cialist (black circle).
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a correct differential diagnosis and severity 
quantification of the disease (Table I). Over 
the years, the meetings have changed with 
an increased proactive role of specialists and 
GPs. Two aspects have emerged from the 
meetings and the interactions between BSs 
and other clinicians: the need to continue to 
involve specialists and GPs and the stand-
ardization of the role of hospital specialists 
in the definition of the pathology, diagnosis 
and therapy. Therefore, a progressive intra-
hospital cooperation between BSs and spe-
cialists from different operating units of the 
OA of Pavia was finally set into action. 

Creation of the first Hospital  
Therapeutic Diagnostic Path (PDT)  
in the AO of Pavia
In 2014 the AO of Pavia (ASST-Pavia from 
2016) validated a PDT for the management 
of inpatients and outpatients with FF. The 

PDT was created by a multidisciplinary 
working group composed of quality con-
trol staff, orthopaedic specialists, physia-
trists and internists. For both inpatients and 
outpatients the key points of the PDT were:
– clinicians’ agreement to define the FF, 

that had to be reported in the discharge 
letter;

– definition of FF that had to be based on 
the onset mechanism;

– inclusion of the fractured patient into an 
ad hoc path, where biohumoral and in-
strumental examinations were defined 
for a correct differential diagnosis and 
severity;

– definition of management levels, differ-
ent between the UOCs of orthopaedics 
and physiatrics;

– indication in the discharge letter of anti-
fracture therapy according to AIFA note 
79 or reason for non-therapy.

Table I - Educational meetings attended by BSs, GPs and other specialists from 2009 to 2016.

Year and place Title Specialists involved Rationale

2009 Oltrepò Osteoporosis Outpatient Clinic: 
from prevention to therapy: a 
reality in Oltrepò

Orthopedics
Physiatrists
GPs

Spreading culture about bone 
pathology

2010 Oltrepò Osteoporosis Oltrepò
Diagnostic therapeutic pathways: 
prevention and fracture units

Orthopedics
Physiatrists
GPs

Provide basic knowledge about 
the pathology and start to 
define appropriate pathways

2012 Oltrepò Secondary osteoporosis Bone specialist
Orthopaedic
Physiatrist 
Endocrinological
Urologist
Internist
GPs

Focus on differential diagnosis

2014 Oltrepò Osteoporosis: importance 
of hospital out-of-hospital 
network risk factors for shared 
management of patients with 
bone fragility 

Bone specialist
Orthopaedic
Physiatrist 
Endocrinological
Internist
GPs

Define risk factors for bone 
fragility and share management 
approach with out-of-hospital 
services

2015 Oltrepò Capture the fractures: 
diagnostic-therapeutic 
appropriateness in fragility 
fractures

Bone specialist
Physiatrist
Orthopaedic
Endocrinologist
Internist
GPs

Focus on fragility fractures, 
FLS culture, defining who does 
what

2016 Lomellina 
and Oltrepò

Meetings with Bone Specialists 
and out-of-hospital services (three)

Bone Specialist
GPs

GPs training
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Creation of the outpatient clinic  
dedicated to osteometabolic diseases  
in the IRCCS Policlinico San Matteo
In 2011, the IRCCS Rheumatology UOC 
needed a more appropriate management of 
patients with bone fragility. The establish-
ment of a dedicated outpatient clinic meant 
taking care of the most complex patients, 
already treated by other IRCCS hospital 
specialists, with important comorbidities, 
such as HIV and solid organ transplanta-
tion, as well as the patients with rheuma-
tological disorders. Shared management 
of the most complex patients was started 

and involved BSs (LB), rheumatologists, 
infectivologists, pneumologists, nephrolo-
gists and physiatrists. Over the years, the 
outpatient clinic for osteometabolic dis-
eases has taken care of patients with severe 
OPs already treated by IRCCS or sent by 
some Operative Units (UO) of the IRCCS 
for specific diseases at high risk of devel-
opping FF.

Hospitals and territorial network  
and multidisciplinary team
Thanks to the reform of the Lombardy Re-
gion regarding the follow-up of the chron-

Table II - Meetings attended by BSs, GPs and other specialists to define the steps for the path for patients 
with bone fragility. 

Year and place Title Specialists/Figures involved Rational

2017 Pavia Hospitals and out-
of-hospital services: 
synergy for correct 
management of the 
patient with fragile 
bones

Bone specialist
Physiatrist
Orthopaedic
Endocrinologist
Internist
Nephrologist
Rheumatologist
Infectivologist
GPs

Create synergy between 
hospitals in the province and 
out-of-hospital services 

2018 Pavia PDTA shared hospitals 
and out-of-hospital 
services for fragility 
fracures

Bone specialist
Physiatrist
Orthopaedic
Rheumatologist
Nephrologist
Pneumologist
Gynecologist
Oncologist
Gastroenterologist
Infectivologist
GPs coordinators
Health Director
Facilitator

Creation of a multi 
professional and 
multispecialty working group, 
defining who does what

2018 Pavia ASST-IRCCS 
co-branding for 
multidisciplinary 
management of 
fragility fractures: 
PDTA hospitals 
and out-of-hospital 
services in the 
Province of Pavia

Bone specialist
Physiatrist
Orthopaedic
Rheumatologist
Nephrologist
Pneumologist
Gynecologist
Oncologist
Gastroenterologist
Infectivologist
GPs coordinators
Health Director
Case Manager
Representatives of the Quality 
and Risk management structure

Definition and validation of the 
hospital and out-of-hospital 
services PDTA for patients 
with osteoporosis and fragility 
fractures
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ic patient and the goal to create intra-hos-
pital and territorial alliances, the strategic 
management departments of ASST and 
IRCCS of Pavia in June 2016 started a 
collaboration between the osteoporosis 
centers of ASST-Pavia and IRCCS San 

Matteo of Pavia. The collaboration be-
tween the two centres, the two BSs (MCC 
and LB) and the progressive expansion of 
the network resulted in a multidisciplinary 
PDTA shared between both the hospitals 
and the local healthcare facilities, using 

Figure 2A - Summary flow-chart for secondary prevention in patients hospitalized with FF, according to 
severity levels.
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the AIFA Note 79 as reference algorithm. 
Therefore, for the creation of the network 
and the PDTA, we have:
– identified and then involved the spe-

cialists who work in ASST and IRCCS 
and take care of patients at a high risk 

of fracture: orthopedics, physiatrists, 
rheumatologists, internists, gastroen-
terologists, pneumologists, nephrolo-
gists, gynaecologists, oncologists, in-
fectivologists;

– promoted 3 events (Table II) to present 

Figure 2B - Summary flow-chart for primary and secondary prevention in outpatients with bone fragility, 
according to severity levels. 
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the PDTA structure to all the special-
ists involved and to the GPs of the ter-
ritorial network, in order to discuss the 
critical issues and decide together who 
does what according to the skills and 
the resources of the different UOs and 
territories. 

Between 2016 and 2018 a multidiscipli-
nary team was identified and created with 
specialists from both ASST and IRCCS, 
BS and the collaboration of a nursing case 
manager.

n	 RESULTS

In January 2019, the PDTA, coordinated by 
the two BSs and shared by 25 specialists 
and 9 GPs, among which one coordina-
tor (GG) and representatives of each ter-
ritorial district, was validated by the two 
Health Quality departments (ASST and 
IRCCS) and authorized by the two Health 
Directorates (ASST and IRCCS). Figure 2 
(A, B) describes the flow chart that sum-
marizes the activities and responsibilities 
of the different specialists, the GPs and 
BSs, in the identification of patients, their 
stratification according to their disease se-
verity and consequently the first level treat-
ment or the referral to the BS. The PDTA 
describes the rationale, the starting model 
and the importance of risk factors, I and II 
level blood tests and imaging assessments 
to be performed according to SIOMMMS 
guidelines, the phases of the differential 
diagnosis and of a correct diagnosis of 
the severity. It also describes the levels of 
prevention, both of the OP itself and the 
FFs, and the steps for GPs and specialists 
respectively, according to decision-making 
algorithms shared with the BS (flow-charts 
not shown). In April 2019, the PDTA was 
described to GPs at an event organized 
with the collaboration of the Physicians 
Association of Pavia, in which 60 GPs sup-
ported the management of patients with 
bone fragility according to the PDTA. On 
the same occasion, Ossinergy (OssApp) 
was presented. It is a computer application 
accessible from personal computer (PC), 
tablet and smartphone, created to facilitate 
the path within the decision-making algo-

rithms and according to Note AIFA 79. It 
will be provided free of charge to all GPs 
who join the PDTA and to the specialists 
who request it.

n	 DISCUSSION  
AND CONCLUSIONS

According to the World Health Organiza-
tion (WHO) data, Europe is the geographi-
cal area most affected by FF (34% of the 9 
million events in the world) (12). Although 
FF and OP represent a significantly increas-
ing healthcare burden for Europe and Italy, 
most patients at high risk do not receive 
medical treatments (18, 29, 39). It is cru-
cial to deal with this significant therapeu-
tic gap urgently, so that the overall burden, 
which is personal as well as social, can be 
reduced (12, 40, 41). This is particularly 
relevant for secondary fracture prevention 
(42). A recent systematic review of the lit-
erature reports that the FLS model and the 
orthogeriatric services are significantly im-
proving in secondary prevention (40). Nev-
ertheless, due to differences in the health 
systems between and within nations, it is 
difficult to apply the FLS model tout court. 
It sems to be more reasonable to grasp the 
essence of the method and to modulate it 
according to the different local situations. 
Nevertheless, it should be considered that 
the expected increase in the number of 
OP cases is inevitable, due to the popula-
tion ageing and growth (43, 44), as is the 
increasing incidence of chronic diseases, 
often complicated by secondary OP. There-
fore, in order to manage patients with bone 
fragility in a sustainable way, it seems nec-
essary to identify also subjects at high risk 
of a first FF. In Italy, a guide to properly 
manage patients with osteoporosis and/or 
FF is certainly Note 79 (34) on which our 
PDTA is based, that is intended to identify 
and capture the highest number of fragile 
patients and manage them according to se-
verity and complexity of their disease. In 
order to simplify the process, the OssApp 
has been created and will be distributed to 
all GPs. Through the App they can be as-
sisted in differential diagnosis and thera-
peutic decision making, according to Note 
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79. In line with the reform of the Lombardy 
Region regarding chronic patients (45) and 
the national plan for chronicity (46), the 
creation of the network involving GPs, spe-
cialists and BSs should lead to a progressive 
improvement of diagnosis, appropriateness 
and adherence to the therapy, optimization 
of resources and consequent reduction of 
social and economic costs related to frac-
tures due to fragility. We realize that a limit 
in our model is that we have not considered 
the recent concept of imminent risk, par-
ticularly after hip fracture (47). In the next 
PDTA revision we will consider an imme-
diate therapeutic approach with drugs that 
can offer faster action and greater efficacy, 
regardless of the treatment levels reported 
in Aifa Note 79. Furthermore, as stated by 
Ferrari et al. (48), we believe that complete 
disease management should also include 
the prevention of osteoporosis as part of a 
broader and more ambitious project, like 
the Multidisciplinary Osteoporosis Project 
Hospitals and Territory (PrOMOTer) (Fig-
ure 3).
This project involves coordinated work 
between GPs and the Health Protection 
Agency (ATS) of Pavia aimed to: i) identify 
30- and 50-year old women mostly at risk 
of developing OP by means of a modified 
IOF questionnaire; ii) promote educational 
events focused on growth and adolescence 
age in agreement with health institutions, 
in order to modify the risk factors partially 
responsible for a reduced peak of the bone 
mass and its early loss.
In conclusion, we hope that this manage-
ment model may spread a comprehensive 
approach to prevention in the Province of 
Pavia as well as a correct stratification of 
patients according to risk factors and dis-
ease severity and the intervention of the 
BS on the most severe and/or complex 
patients with level II therapy. This model 
should contribute to reduce the incidence 
of FF and the consequent need for hospi-
talization, promote a rational redistribution 
of healthcare, therapeutic and economic 
resources, improve the economic impact 
of this pathology, and, last but not least, 
ensure equal access to healthcare for all 
patients. 

Figure 3 - Multidisciplinary Project Osteoporosis Hospitals and Out-of-Hos-
pital Services (PrOMOTer). GPs: General Practitioners; ATS: Health Protection 
Agency; PDTA: Therapeutic Care Diagnostic Path.
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