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Secondary Fracture Prevention: Plucking The Low Hanging Fruit
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Abstract

It is well known that one fragility fracture begets another. Fracture Liaison Services
have been shown to narrow the care gap that exists in the care of patients with fragility
fractures. Asecondary fracture prevention programme “OPTIMAL” (Osteoporosis Patient
Targeted and Integrated Management for Active Living) has been in existence in the public
restructured hospitals and polyclinics of Singapore since 2008 and this is beginning to show
significant beneficial results in terms of identification and management of fragility fractures.
However, significant obstacles in the path of appropriate management of the patient with
a fragility fracture still exist. A concerted, multipronged and interdisciplinary approach is

needed to overcome these barriers.
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““Osteoporosis care of fracture patients has been
characterized as the Bermuda Triangle made up
of orthopaedists, primary care physicians and
osteoporosis experts into which the fracture
patient disappears’*

Onein2womenand1in5menwill suffer an osteoporotic
fragility fracture intheir lifetime.2* Thisimposesasignificant
economic burden amongst societies. The magnitude of
this burden is expected to increase exponentially* and is
going to be maximally felt in Asia with its rapidly ageing
population. The oft quoted statistic that half of all hip
fractures worldwide will occur in Asia by the year 2050 is
not something that can be taken lightly.

The natural progression and trajectory of osteoporosis
have clearly shown to us that fractures beget fractures. Half
of all hip fracture patients have suffered a prior fracture
before breaking their hip.>” Even radial and humeral

fracturesare predictors of subsequent hip fractures.°These
sentinel first fractures are the archetypal “low hanging
fruit” that are ready for the plucking because we know
that treating patients with previous fragility fractures can
reduce subsequent fractures by up to 50%.1* However,
the disappointing truth is that only about 20% of patients
or less with low impact fractures are ever tested or treated
for osteoporosis.’?> This chasm in care appears to be
ubiquitous and universal.

There appear to be several reasons that may explain the
less than optimal care that is provided to patients with
osteoporotic fractures. The failure to “think osteoporosis”
even when the patient presents with an obvious fragility
fracture and the fragmented delivery of care inwhich there
isuncertainty regarding upon whom, clinical responsibility
should lie with regard to the management of the osteoporotic
patient are the two most important pitfalls. The path that
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the patient traverses after “fixing” of the fracture by the
orthopaedic surgeon is often murky. This is especially so
after major fractures like that of the hip. The internist or the
geriatrician is often too consumed by the management of
the comorbid conditions the patient may have. Subsequent
care if at all in rehabilitation facilities is more often than
not focused entirely on improving the patient’s functional
capacity. Somewhere along this chain of care, the fact
that osteoporosis was the cause of the fragility fracture is
completely forgotten.

Wherein hip fractures cannot but be recognised clinically
and the majority of patients with hip fractures are admitted
for surgical management and an opportunity for diagnosis
and treatment of osteoporosis though under-utilised exists,
the situation with non-hip fractures isdismal. Many patients
who present to the emergency department with fractures
other than those of the hip are treated conservatively and
discharged without arrangements made for osteoporosis
evaluation. The population with occult fractures of the
vertebrae, ribs etc pose an even more challenging problem.
Under-diagnosis of vertebral fractures is a problem
worldwide.*® Only very few patient summaries document
the presence of vertebral fractures incidentally detected
whilst imaging for other conditions and only a small
minority of these patients subsequently receive osteoporosis
treatment.'”*® Even if the history reveals a prior vertebral or
rib low trauma fracture, this is often ignored and submerged
under other problems that are perceived by the physician
as being more critical.

Failure to prescribe appropriate anti-osteoporosis therapy
evenifosteoporosis is recognised may stem from patientand/
or physicianrelated factors such as fear of complicationsand
costs. Lack of time to devote to extensive evaluations and
inadequate communication between the surgeon fixing the
fracture and the clinician who will provide continuing care
also are stumbling blocks to providing appropriate care.'®
Thoughts have to be given to answering the question as to
why the particular patient had a fracture. To this end, it is
importantthatathorough evaluation with careful history and
physical examination and laboratory tests aimed at ruling
outcommon secondary causes of osteoporosis be performed.
A survey conducted amongst healthcare practitioners in
the Asia Pacific region showed the disappointing finding
that less than 40% of physicians routinely order blood
tests to screen for secondary osteoporosis.?’ The other
potential barrier to initiation of anti-osteoporosis therapy
in the inpatient setting is the view held by some healthcare
providers that fracture healing may be delayed by agents
such as bisphosphonates though there is no evidence in
humans to prove this.

The Situation in Singapore

The rapidly aging population of Singapore has been
described as a Silver Tsunami with the number of people
aged 65 and older expected to triple from the current
350,000 to 960,000 by the year 2030. The age adjusted
rates of osteoporosis among women over the age of 50
years in Singapore are currently among the highest in
Asia.?2 The direct costs imposed by osteoporotic hip
fractures in Singapore have been found to be very high,
closely paralleling that of the west.?*?* Costs imposed by
vertebral fractures are likely to be high also, though this is
more difficult to assess. This is because the definition of a
vertebral fracture differs between studies and the costs differ
depending on whether the patient is hospitalised or not.

Mortality rates following hip fractures in Singapore are
similar to that of the West?2¢ with 20% becoming semi or
fully dependent even if they survive the fracture.2 Only 8%
of patients are cared for by chronic health care facilities.
This suggests that the main social and economic burden is
borne by the families of those affected. Findings froma pilot
project, the HSDP Osteoporosis Management Programme
that was conducted in one of the large health care clusters
in 2007 and had recruited a total of 1056 patients across 3
hospitals and 9 polyclinics over a 2-year period, showed
that a significant care gap exists in osteoporosis with only
16% of patients found to have been started on appropriate
treatment for their osteoporosis within 2 years of their hip
fracture.

Secondary causes have been found to be quite common
amongst Singaporean patients presenting with osteoporosis
and osteoporotic fractures.?’ However, these secondary
causes do not appear to be routinely screened for except
by a few specialists as was evidenced in the results of
the previously mentioned survey amongst physicians of
the Asia Pacific region which had a large Singaporean
representation.?

What is Being Done to Alleviate the Problem?

There isno question that the patient with fragility fracture
needs to be better evaluated and treated. The situation is not
alldoom and gloom however. Fracture Liaisonservices have
successfully closed or at the least, narrowed the secondary
fracture prevention gap in many countries.?3°Asystematic
review and meta-analysis of various models of care for
secondary fracture preventionwas conducted recently.* This
report showed that only fully coordinated, multipronged
and interdisciplinary models of care for secondary fracture
prevention improve patient outcomes and reduce fracture
rates. International organisations, such as the International
Osteoporosis Foundation and the American Society for
Bone and Mineral Research, have formed task forces and
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have launched campaigns that provide not only the best
practice frameworks but also resources and/or tool Kits for
the establishment of fracture liaison services.*>* These help
to take the guess work out of the process of delivery of such
secondary prevention programmes although it has to be
acknowledged that different socioeconomic and geopolitical
situations necessitate differing modes of implementation
in different countries and healthcare systems.

Implementation of a Fracture Liasion Service in
Singapore

OPTIMAL (Osteoporosis Patient Targeted and Integrated
Management for Active Living) is a Singapore Ministry of
Health funded secondary fracture prevention programme
that was implemented in the 5 public restructured hospitals
that existed in Singapore in 2008 and later was expanded to
include all the 18 polyclinics. The aim of OPTIMAL was
to meet the needs of fracture patients by providing routine
assessmentand treatment for osteoporosis after their primary
osteoporotic fracture. The programme is currently offered
to any patient who has had a fragility fracture after the age
of 50 years. OPTIMAL which has at its core, dedicated
hospital specific clinician champions and case managers
makes provisions for fracture case-finding, performing
and assessing diagnostic evaluations (including axial
dual-energy X-ray absorptiometry (DXA)), providing falls
prevention recommendations and exercise prescriptionand
making specific treatment recommendations for secondary
fracture prevention. Detailed operational characteristics and
initial audit data of patients who have completed the 2-year
follow-up through the OPTIMAL programme at the largest
hospital in Singapore have been published.®

What Have We Learned During the Process of Delivery
of OPTIMAL?

During the process of implementation of a programme
and in the months and years following, it is important to
look back periodically and try to understand where all the
“ball was dropped”. Several weak links in OPTIMAL have
been identified. A 100% capture rate of fragility fractures
has not been attained. We have to acknowledge that it
takes time for a “trickle-down” effect to occur and to get
all involved healthcare providers on the same page with
regard to recognising and treating osteoporotic fractures.
A dearth of adequate number of personnel to serve as
case managers in large volume hospitals exists. A lack of
understanding of the importance and long-term value of
fracture prevention programmes and the critical role that
they play initis still very much existent amongst healthcare
staff. Incentives in the form of long-term career progression
andrecognitionawards are vital to “keep” care coordinators
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in their vital roles. Though an established referral pattern
flow to primary care clinics existin OPTIMAL, right-siting
(the concept of managing patient with chronic diseases
in primary care instead of specialist settings)® continues
to be a problem. Integrating not just polyclinics but also
general practitioners into the programme and providing
more seamless transition pathways may help overcome
this problem. Creation of reimbursement mechanisms
for hospitals and primary care physicians to incentivise
secondary fracture prevention have been implemented
in the United Kingdom (UK).®* Whether this will work
in countries like Singapore where the healthcare model
differs drastically from socialised delivery systems has to
be studied. We do not have osteoporosis metrics that will
assess how the best care can be delivered while constraining
costs. It is also high time that osteoporosis performance
measures suitable for use by various healthcare providers
in different settings be put in place.

Though medication compliance rates amongst patients
recruited into OPTIMAL have been noted to be quite high,
many still discontinued medications prematurely, citing
experiencing or fear of experiencing side effectsto long-term
medicines and cost as reasons for their non-compliance.
Even with the subsidised care provided at our restructured
hospitals, some patients find the treatment and follow-up
costs beyond their means. Itis unfortunate that Osteoporosis
isnotamongst the diseases included in the Chronic Disease
Management Programme (CDMP) in Singapore. If it were,
patients could make use of Medisave—the compulsory
national health insurance to pay for outpatient clinic visits
pertaining to their osteoporosis care. To this end, it is the
responsibility of professional organisations and societies
that have osteoporosis care as their priority to continue to
lobby key decision-makers in the governmentto bring about
favourable changes in the healthcare policy.

Conclusion

Focusing on keeping the fragility fracture patient at the
centre of care and developing effective fracture liaison
services that are multipronged and are developed through
interdisciplinary and not just multidisciplinary efforts
will ensure that no patient with a fragility fracture is ever
neglected. Thefirst fracture if atall it happens in any patient
should really be the last.

REFERENCES

1. HarringtonJT. Dilemmas in providing osteoporosis care amongst fragility
fracture patients. US Musculoskeletal Review 2006;2:64-5.

2. Strom O, Borgstrém F, Kanis JA, Compston J, Cooper C, McCloskey EV,
etal. Osteoporosis: burden, health care provision and opportunities in the
EU: areportprepared in collaboration with the International Osteoporosis
Foundation (I0OF) and the European Federation of Pharmaceutical Industry
Associations (EFPIA). Archives of osteoporosis 2011;6:59-155.



544  Secondary Fracture Prevention—Manju Chandran and Kristina Akesson

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

van Staa TP, Dennison EM, Leufkens HG, Cooper C. Epidemiology of
fractures in England and Wales. Bone 2001;29:517-22.

Bunta AD. It is time for everyone to own the bone. Osteoporos Int
2011;22Suppl3:477-82.

Edwards BJ, Bunta AD, Simonelli C, Bolander M, Fitzpatrick LA. Prior
fractures are common in patients with subsequent hip fractures. Clin
Orthop Relat Res 2007;461:226-30.

Port L, Center J, Briffa NK, Nguyen T, Cumming R, Eisman J, et al.
Osteoporaotic fracture: missed opportunity for intervention. Osteoporos
Int 2003;14:780-4.

Gallagher JC, Melton LJ, Riggs BL, Bergstrath E. Epidemiology of
fractures of the proximal femur in Rochester, Minnesota. Clin Orthop
Relat Res 1980;150:163-71.

LauritzenJB, Schwarz P, McNair P, Lund B, Transbgl |. Radial and humeral
fractures as predictors of subsequent hip, radial or humeral fractures in
women, and their seasonal variation. Osteoporos Int 1993;3:133-7.

Chen CW, Huang TL, Su LT, Kuo YC, Wu SC, Li CY, etal. Incidence of
subsequent hip fractures is significantly increased within the first month
after distal radius fracture in patients older than 60 years. The journal of
trauma and acute care surgery 2013;74:317-21.

Black DM, Thompson DE, Bauer DC, Ensrud K, Musliner T, Hochberg
MC, et al. Fracture risk reduction with alendronate in women with
osteoporosis: the Fracture Intervention Trial. FIT Research Group. J
Clin Endocrinol Metab 2000;85:4118-24.

Black DM, Delmas PD, Eastell R, Reid IR, Boonen S, Cauley JA, et al.
Once-yearly zoledronicacid for treatment of postmenopausal osteoporosis.
N Engl J Med 2007;356:1809-22.

Roy A, Heckman MG, O'Connor MI. Optimizing screening for
osteoporosis in patients with fragility hip fracture. Clin Orthop Relat
Res 2011;469:1925-30.

Greenspan SL, Wyman A, Hooven FH, Adami S, Gehlbach S, Anderson
FA, et al. Predictors of treatment with osteoporosis medications after
recent fragility fractures in a multinational cohort of postmenopausal
women. J Am Geriatr Soc 2012;60:455-61.

Castel H, Bonneh DY, Sherf M, Liel Y. Awareness of osteoporosis and
compliance with managementguidelines in patients with newly diagnosed
low-impact fractures. Osteoporos Int 2001;12:559-64.

Panneman MJM, Lips P, Sen SS, Herings RMC. Undertreatment with
anti-osteoporotic drugs after hospitalization for fracture. Osteoporos
Int 2004;15:120-4.

Delmas PD, van de Langerijt L, Watts NB, Eastell R, Genant H, Grauer
A, et al. Underdiagnosis of vertebral fractures is a worldwide problem:
the IMPACT study. J Bone Miner Res 2005;20:557-63.

Chang HT, Chen CK, Chen CW, Lin MH, Peng LN, Chang CY, et al.
Unrecognized vertebral body fractures (VBFs) in chest radiographic
reports in Taiwan: a hospital-based study. Arch Gerontol Geriatr
2012;55:301-4.

Chan PL, Reddy T, Milne D, Bolland MJ. Incidental vertebral fractures
on computed tomography. N Z Med J 2012;125:45-50.

Majumdar SR. A T-2 translational research perspective on interventions
to improve post-fracture osteoporosis care. Osteoporos Int
2011;22Suppl3:471-6.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

Korthoewer D, Chandran M, Endocrine and Metabolic Society of
Singapore. Osteoporosis management and the utilization of FRAX®:
a survey amongst health care professionals of the Asia-Pacific. Arch
Osteoporosis 2012;7:193-200.

Savaridas T, Wallace RJ, Salter DM, Simpson AHRW. Do bisphosphonates
inhibitdirect fracture healing?: Alaboratory investigation using an animal
model. Bone Joint J 2013;95-B(9):1263-8.

Lau EM, Lee JK, Suriwongpaisal P, Saw SM, De SD, Khir A, et al.
The incidence of hip fracture in four Asian countries the Asian
Osteoporosis Study (AOS). Osteoporos Int 2001;12:239-43.

Chen LT, Lee JAY, Chua BSY, Howe TS. Hip fractures in the elderly:
the impact of comorbid illnesses on hospitalisation costs. Ann Acad Med
Singapore 2007;36:784-7.

Lee YH, Lim YW, Lam KS. Economic cost of osteoporotic hip fractures
in Singapore. Singapore Med J 2008;49:980-4.

Lee AY, Chua BSY, Howe TS. One-year outcome of hip fracture patients
admitted toa Singapore hospital: quality of life post-treatment. Singapore
Med J 2007;48:996-9.

MitraAK, Low CK, Chao AK, Tan SK. Social aspectsin patients following
proximal femoral fractures. Ann Acad Med Singapore 1994;23:876-8.

Yung CK, Fook-Chong S, Chandran M. The prevalence of recognized
contributors to secondary osteoporosis in South East Asian men and post-
menopausal women. Are Z score diagnostic thresholds useful predictors
of their presence? Arch Osteoporos 2012;7:49-56.

McLellan AR, Gallacher SJ, Fraser M, McQuillian C. The fracture liaison
service: success of a program for the evaluation and management of
patients with osteoporotic fracture. Osteoporos Int 2003;14:1028-34.

Lih A, Nandapalan H, Kim M, Yap C, Lee P, Ganda K, et al. Targeted
intervention reduces refracture rates in patients with incidentnon-vertebral
osteoporotic fractures: a4-year prospective controlled study. Osteoporos
Int 2011;22:849-58.

Cooper MS, Palmer AJ, Seibel MJ. Cost-effectiveness of the Concord
Minimal Trauma Fracture Liaison service, a prospective, controlled
fracture prevention study. Osteoporos Int 2012;23:97-107.

Ganda K, Puech M, Chen JS, Speerin R, Bleasel J, Center JR, et al.
Models of care for the secondary prevention of osteoporotic fractures: a
systematic review and meta-analysis. Osteoporos Int 2012;24:393-406.
Akesson K, Marsh D, Mitchell PJ, McLellanAR, Stenmark J, Pierroz DD,
etal. Capture the Fracture: aBest Practice Framework and global campaign
to break the fragility fracture cycle. Osteoporos Int 2013;24:2135-52.
Eisman JA, Bogoch ER, Dell R, Harrington JT, McKinney RE, McLellan
AL, etal. Making the first fracture the last fracture ASBMR task force report
on secondary fracture prevention. J Bone Miner Res 2012;27:2039-46.
Chandran M, Tan MZW, Cheen M, Tan SB, Leong M, Lau TC, et al.
Secondary prevention of osteoporotic fractures-an "OPTIMAL" model
of care from Singapore. Osteoporos Int 2013; April 25.

Wee SL, Tan CGP, Ng HSH, Su S, Tai VUM, Flores JVPG, et al. Diabetes
outcomes in specialist and general practitioner settings in Singapore:
challenges of right-siting. Ann Acad Med Singapore 2008;37:929-35.
Cheen MHH, Kong MC, Zhang RF, Tee FMH, Chandran M. Adherence
to osteoporosis medications amongst Singaporean patients. Osteoporos
Int 2012;23:1053-60.

Annals Academy of Medicine



