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A fracture liaison service (FLS) is a secondary fracture prevention program that is led by a coordinator. A
program called the osteoporosis liaison service (OLS), which includes FLS, was first implemented in Japan
and has become popular for solving problems related to osteoporosis treatment. OLS and FLS have the
same purpose, namely preventing fragility fractures, but while FLS focuses mainly on secondary fracture
prevention in fracture patients, OLS addresses this issue as well as primary fracture prevention at clinics
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1. Introduction

Fragility fractures compromise physical function and impair
daily activities in older people. In particular, hip fractures are the
most common cause of reduced mobility and life expectancy in
older people. In Japan, the annual incidence of hip fractures was
estimated to be 190,000 in 2012, and is expected to be 300,000 in
2040 [1]. The incidences in China, India, and South Korea in 2018
were 484,941, 331,898, and 20,892, respectively, and are expected
to markedly increase to 1,165,728, 792,334, and 59,466 in 2050,
respectively [2]. Therefore, there is an urgent need to prevent
fragility fractures, including hip fractures, in Asian countries.

Methods of preventing fragility fractures include treating oste-
oporosis and preventing falls. Dual-energy X-ray absorptiometry,
invented in the 1980s, revealed a strong correlation between bone
density and fracture risk. More recently, diagnostic criteria and
drugs for osteoporosis have been developed. However, more than
half of patients with hip fractures are not diagnosed with osteopo-
rosis based on bone density before the start of follow-up [3]. This
indicates that bone density alone is insufficient to accurately iden-
tify patients who will benefit from preventive care for fractures.

Fracture risk factors include bone density as well as a history of
fragility fractures. A fracture liaison service (FLS) is a secondary
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fracture prevention program that is led by a coordinator (liaison)
[4]. FLS programs were first implemented in European countries
and are now used worldwide to effectively prevent hip fractures. A
program called the osteoporosis liaison service (OLS), which in-
cludes FLS, was first implemented in Japan and has become popular
for solving problems related to osteoporosis treatment.

2. Fracture liaison service
2.1. Background

A meta-analysis showed that histories of wrist fractures and
vertebral fractures increased the risk of hip fractures by 1.9- and
2.3-fold, respectively [5]. Approximately 16% of all postmenopausal
women have a history of fragility fractures, and this group accounts
for 50% of all hip fracture cases [4]. This indicates that women with
a history of fragility fractures have a very high risk of fractures;
therefore, it is important to focus on this group when implement-
ing preventive measures for primary or secondary fractures. Pa-
tients with fragility fractures are easily identified since they must
visit medical facilities for treatment, and they are generally willing
to provide consent to receive osteoporosis treatment to prevent
fractures because they have already experienced fracture-related
pain and limitation in daily activities.

However, it is known that the implementation rate of secondary
fracture prevention is very low. A Japanese study in 1445 patients
with a fracture of the distal end of the radius [6] reported that after
the fracture, bone density was measured in only 126 patients (8.7%)
and treatment for osteoporosis was performed in only 193 patients
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(13.4%). Another study in Japan [7] reported that the medication
rates for osteoporosis in patients with hip fractures, fractures of the
distal end of the radius, fractures of the proximal end of the hu-
merus, and clinical fractures of the vertebrae were only 29%, 20%,
30%, and 50%, respectively. These low rates of secondary fracture
prevention are seen in other countries as well, and increasing these
rates is an important goal.

2.2. Development of FLS

To solve these issues, FLS, a program for secondary fracture
prevention that is managed by a coordinator, was started in the late
1990s in the United Kingdom [4,8]. FLS can effectively prevent
fractures of all kinds, and thus decreases the incidence of fragility
fractures, including hip fractures [9,10]. In addition, it has been
reported that FLS improves survival rates [11,12]. After the publi-
cation of guidelines on the use of antiosteoporosis therapies,
including generic alendronate administration, 14% and 22% re-
ductions were observed in the incidences of refractures of major
fragility fractures and hip fractures, respectively, at 3 years after
intervention [13].

Ganda et al. [14] grouped studies on FLS into 4 types based on
the nature of the FLS — type A: identification, assessment, and
treatment of patients as part of the service; type B: similar to A,
without treatment initiation; type C: alerting patients and also
primary care physicians; and type D: patient education only. Meta-
analyses of each type of study revealed that type A resulted in the
highest rate of bone density testing and treatment initiation, fol-
lowed by type B.

2.3. Effectiveness of FLS

It is known that FLS is cost-effective because it prevents fragility
fractures [15,16]. When 740 of 1000 patients with fragility fractures
are determined by a doctor to require treatment for osteoporosis,
fracture prevention care is provided for only 193 of them; in a FLS
program, on the other hand, it is provided for 686 patients. As a
result, fractures can be prevented in 18 patients (11 with hip frac-
tures) and the expenses for fracture treatment and associated care
can be reduced [15]. Therefore, FLS contributes to the reduction of
medical expenses. A study on the cost-effectiveness of FLS in Jap-
anese people reported that secondary fracture prevention by FLS
reduced costs relative to no therapy in patients with a family his-
tory of hip fracture and high alcohol intake [17]. These findings
show that FLS effectively improves activities of daily living, quality
of life, and life expectancy, and also lowers medical expenses.

FLS has been shown to be expected to be a breakthrough for the
treatment of osteoporosis because of its high treatment efficacy and
cost-effectiveness. Therefore, various organizations, including the
International Osteoporosis Foundation, Fragility Fracture Network
(http://fragilityfracturenetwork.org/), National Osteoporosis Foun-
dation, International Society for Fracture Repair (http://www.
fractures.com/index.html), and AO Foundation (https://www.
aofoundation.org/), recommend and promote FLS.

FLS was initially launched in the United Kingdom and has spread
to other European countries as well as the North America. In the
Asia-Pacific region, it is actively provided in Australia and New
Zealand [18]. A systematic review of the literature on FLS in the
Asia-Pacific region [19] identified 37 studies.

3. Osteoporosis liaison service
3.1. Background

Issues in the treatment of osteoporosis are not only the lower

rate of pharmaceutical treatment in patients with fragility frac-
tures, that is secondary fracture prevention, but also primary
fracture prevention. The rate of pharmaceutical treatment in pa-
tients with osteoporosis has been reported to be very low in Japan.
Thus, it is necessary to initiate treatment for patients with fragility
fractures and also to administer osteoporosis treatment in patients
without fragility fractures. Only one-third of patients with vertebral
fractures are diagnosed at a medical institution [7]; therefore, un-
diagnosed vertebral fractures and initiating treatment are impor-
tant considerations. Additionally, the first-line treatment of
osteoporosis is the weekly administration of bisphosphonates, but
adherence decreases to 50% after 1 year [20]. Improving drug
adherence will enable fracture prevention. Given these consider-
ations, it is important to achieve a focus on primary fracture pre-
vention through increased awareness of osteoporosis at regional
medical institutions and to improve drug adherence, in addition to
preventing secondary fractures through FLS. OLS was developed to
address these considerations (Fig. 1).

3.2. Development of OLS

OLS was started in 2011 in Japan. Coordinators who are
knowledgeable about osteoporosis and who play a central role in
OLS began to be certified as osteoporosis managers (OMs) by the
Japan Osteoporosis Society in 2015 [21]. Candidate OMs are medical
staff who engage in medical, healthcare, and educational practices
at a hospital, clinic, or nursing care facility. Specifically, they are
staff who are nationally certified as nurses, public health nurses,
pharmacists, physical therapists, registered dietitians, social
workers, care workers, and so on. The OM certification is given to
those who participate in a specific lecture course and pass a qual-
ification test (http://www.josteo.com/). Total 3061 people had been
certified as OMs until March 2019, and of these, 51% were nurses,
18% were physical therapists, and 17% were pharmacists, 14% were
others.

3.3. Features of OLS

Table 1 shows the differences between OLS and FLS. Both have
the same purpose, namely preventing fragility fractures, but while
FLS focuses mainly on secondary fracture prevention in fracture
patients, OLS addresses this issue as well as primary fracture pre-
vention at clinics and in communities. At hospitals where FLS is
provided, an OM functions as a coordinator. In clinics, OMs provide
instruction on the use of drugs, encourage patients to continue
taking drugs, screen patients who visit the clinic for other diseases
to identify those who require evaluation of fracture risk, and pro-
vide lifestyle guidance. In communities, OMs lead public awareness
campaigns about osteoporosis and promote osteoporosis screening.

The main reason why FLS has been promoted is because it is
highly cost-effective. Screening for osteoporosis and providing in-
terventions for patients without fractures are less cost-effective

OLS
FLS

Fig. 1. Concept of osteoporosis liaison service (OLS) and fracture liaison service (FLS) in
Japan.
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Table 1
Fracture liaison service (FLS) and osteoporosis liaison service (OLS).
Institution FLS OLS
type Objective Content Patient Implemented Objective Content Patient population Implemented
population by by
Hospital Secondary 5Is? Fragile Coordinator® Secondary 5Is?, OLS7¢ Fragile fracture Coordinator?
specializing fracture fracture fracture
in fracture prevention prevention
treatments
Walk-in clinic Not - - Primary and  OLS7¢ Osteoporosis with no prior ~ Coordinatord
applicable secondary fractures/receiving treatment
fracture for nonosteoporosis
prevention conditions
Outpatient Not - - Primary and  Investigation of drug treatment/education Receiving treatment for Coordinator?
pharmacy applicable secondary on improving adherence/collaborative osteoporosis
fracture healthcare consultation regarding
prevention osteoporosis
Other Not - - - Primary Societal awareness of osteoporosis/ Local residents Coordinator?
institutions applicable fracture education on osteoporosis diagnosis
in the prevention
community

2 Identification, investigation, information, intervention, integration, ® Nurses or other health professionals, ¢ Risk evaluation using the fracture risk tool, confirmation of
fractures and comorbidities, evaluation of nutritional status, evaluation of exercise and fall risk, evaluation of medications, quality of life and activities of daily living, structure
of collaborative health care system, ¢ Osteoporosis managers (Nurses, therapists, pharmacists, registered dietitians, radiologists, and so on).

than FLS. Nevertheless, these activities are necessary because there
is insufficient public understanding about the severity and treat-
ment of osteoporosis and the importance of preventing fragility
fractures. In Japan, FLS has been promoted through OM certification
by the Japan Osteoporosis Society and by OLS activities.

OM s perform a variety of activities related to primary and sec-
ondary fracture prevention. Individuals involved in the former
operate mostly at the regional or clinic level. An example of how
primary fracture prevention is accomplished is through awareness-
related activities for osteoporosis during health examinations and
consultations. Bone density measurements and/or fracture risk
assessment using fracture risk assessment tool (ex. Fracture Risk
Assessment Tool, FRAX [22]) are conducted during these health
examinations, which is in turn used to raise awareness about
osteoporosis. Patients with suspected osteoporosis or a high frac-
ture risk are subsequently referred to a hospital. OMs also provide
guidance regarding osteoporosis drugs, guidance on improving
adherence, and fracture risk evaluations at medical institutions as a
part of their activities related to primary fracture prevention.

Secondary fracture prevention is conducted according to the 5Is
proposed by the National Osteoporosis Society [23]: identification,
investigation, information, intervention, and integration. OMs
identify inpatients hospitalized for fracture-related surgeries or
outpatients receiving conservative treatments for fractures, in order
to request bone density measurements for these patients. They also
evaluate the risks of fracture and fall. Patients requiring treatment or
interventions receive education, treatment with osteoporosis drugs,
nutritional guidance from a dietician, medication-related guidance
from a pharmacist, and exercise and fall prevention guidance from a
physical therapist. OMs share the gathered information with the
primary care physician, and secondary fracture prevention is

Table 2

accomplished through this collaboration.

The effectiveness of OLS has been evaluated in 2 studies. The
first study assessed medication adherence before and after the
introduction of OLS in patients being treated for hip fractures or
vertebral fractures in a general hospital and noted a significant
improvement in adherence after OLS [24]. A similar study at a
hospital, where from acute to rehabilitation treatment are per-
formed, noted significant improvement in the diagnosis of osteo-
porosis and in medication adherence after OLS in patients with
initial hip fractures [25]. There are also several reports about pri-
mary and secondary fracture prevention by OMs [26,27]. In one
report registered dietitian propose appropriate nutrition guidance
to patients with osteoporosis after evaluating their lifestyle [26]. In
another report physical therapists evaluate the fall risk in patients
with osteoporosis using the motor function tests [27]. In another
report of OLS multidiscipline interventions for osteoporosis pa-
tients have improved their medication adherence [28]. These re-
ports indicate that OLS might improve the overall treatment of
osteoporosis; however, interventional studies with control are
lacking, and future studies are warranted. Although there are many
benefits of the multidisciplinary OLS approach, most OMs perform
OLS in addition to other full-time duties, highlighting the need to
address issues associated with the OLS approach (Table 2).

There are several issues with the Japanese OLS. One is that
secondary fracture prevention is not covered by public health in-
surance. At present, FLS is supported by the voluntary efforts of
individual medical facilities to prevent secondary fractures in
fracture patients. Without further support for FLS by public health
insurance coverage, the spread of FLS will be limited. Second, the
diagnosis procedure combination reimbursement system has been
introduced in many acute-care and rehabilitation hospitals. Under

Benefits and difficulties associated with osteoporosis liaison service.

Benefits Health care professionals' deepened understanding of osteoporosis treatments
Broad improvements in osteoporosis treatment
Difficulties Cost-effectiveness has not been investigated

Not yet covered by health insurance
Osteoporosis managers have limited activities depending on institution or role

Excludes fracture liaison service-related activities.
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this system, the expense of prescribed drugs is included in the
treatment expense specified for a condition. Therefore, hospitals
tend to minimize drug prescriptions, including those for anti-
osteoporosis drugs. Third, OMs include various professionals as
mentioned above. They conduct their OM activities, which include
not only secondary but also primary fracture prevention, at a va-
riety of facilities, including hospitals, clinics, dispensing pharma-
cies, and nursing care facilities, and their activities should be
tailored according to their profession. While FLS has a 15-year
history and relevant manuals have been prepared globally, there
are only a few models of the Japanese OLS for primary fracture
prevention that are helpful for OMs. Recently, however, reports on
OLS activities have been provided by various professionals. There-
fore, the prevention of primary and secondary fractures by OMs is
expected to become more widespread.

To promote and develop OLS, it is essential to increase public
understanding of the severity of fragility fractures and the impor-
tance of their prevention in Japan.
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