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Abstract

Background and aims

Currently fracture sufferers are not being assessed or treated for
osteoporosis. Osteoporosis guidelines differ in their secondary prevention
recommendations, with the Scottish Intercollegiate Guideline Network
(SIGN) advocating bone densitometry in all fracture patients and anti-
resorptive treatment only if evidence-based criteria are confirmed, but the
National Institute of Clinical Excellence (NICE) technology appraisal
recommends treatment for all older females without this bone
densitometry confirmation. We aimed to determine the rate of referral for
bone densitometry, the numbers achieving SIGN criteria for anti-resorptive
therapy, and the rate of osteoporosis treatment in patients with hip
fracture

Methods
A retrospective review of all patients older than 65 years who had
sustained a hip fracture in Tayside between April 2003 and July 2005 was
performed

Results

Only 8.6% of hip fracture patients underwent bone densitometry, of which
90.6% of females older than 75 years met SIGN criteria for anti-resorptive
treatment. 74.3% of all patients referred for bone densitometry were
treated with an anti-resorptive agent, compared to only to 12.7% of the
large majority group who were not assessed for osteoporosis

Conclusion

Osteoporosis investigation and therefore treatment remains sub-optimal in
hip fracture patients. Almost all females, older than 75 years, with a hip
fracture met evidence-based criteria for anti-resorptive treatment. NICE
guidance, recommending anti-resorptive treatment without bone
densitometry confirmation of reduced bone mineral density, should maybe
be implemented for this specific group of patients in an attempt to
increase osteoporosis treatment rates.
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Introduction

Osteoporosis and the resultant fragility fractures are a major
public health concern. Hip fractures, in particular, are associated
with substantial morbidity, mortality and health service costs.!
In these patients, who have proven osteoporosis with a bone

mineral density T-score lower than -2.5, pharmacological

therapy is known to reduce future fractures by 40% to 60%2.

Studies, mainly from North America, have highlighted low rates
of 0Steoporosis assessment and treatment in high—risk groupss_
7. A systematic review in 2004 by Elliot-Gibson et ald
concluded that the median rate of osteoporosis investigation in
patients who had sustained a fragility fracture was 11% (O.S—
32%) and fewer than 10% of patients were treated with anti-
resorptive thcrapy. Various guidelincs have been Published
regarding the optimal management and prevention of hip
fractures in older peopleg‘lél" These guidelines do however
differ in their recommendations. The Scottish Intercollegiate
Guidelines Network (SIGN) recommends all fracture patients
be considered for bone densitometry and treatment only if
evidence-based Bone Mineral Density (BMD) criteria are
met12-19 (Figure 1). The Royal College of Physicians of
London (RCP), recommends treatment of older patients who
have sustained a fragility fracture if BMD T-score at the femoral
neck or spine is less than a -1.0. More recently the National
Institute of Clinical Excellence (NICE) technology appraisal on
treatments for the secondary prevention of fracture recommends
that females over 75 years of age, who have sustained a fracture,
should be treated with an anti-resorptive agent, without the need

for BMD assessment.
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The objective of this study was to look at osteoporosis
assessment and treatment in patients over the age of 65 years,
who had sustained a hip fracture. We aimed to assess the rate of
referral for bone densitometry, the prevalence of osteoporosis
and other anti-resorptive evidence-based indications, and the

rate of anti-resorptive prescribing.

Methods

This study retrospectively looked at all patients sustaining a hip
fracture, over the age of 65 years, who underwent bone
densitometry in Tayside between April 2003 and July 2005.
Over this period of time data from the Information and
Statistics Division (ISD) of NHS Scotland revealed that there
were 1217 patients over the age of 65 years, admitted to
hospitals in Tayside as a consequence of a hip fracture. The
NICE technology appraisal was only available from the end of
our study period and amongst the many other guidelines
available in Tayside, we are advised to adhere to the SIGN
guidelines. We therefore used SIGN as our gold standard for
care. Osteoporosis assessment was therefore defined as
undergoing bone densitometry and osteoporosis treatment was
defined as initiation or continuation of anti-resorptive therapy,
namely: bisphosphonates, selective  oestrogen receptor
modulators, hormone replacement therapy, strontium or

teriparatide. Later three other guideline criteria were used,

namely: NICE technology appraisal 87,13 RCP London,!? and
14

Glasgow fracture liaison service guideline
We used our Dual Energy X-Ray Absorption (DEXA)
technicians’ patient assessment records to identify which hip
fracture patients subsequently underwent osteoporosis
assessment. These recorded all fragility fractures documented on
the DEXA request form and as a backup all patients were asked
directly at the time of attendance about hip fracture history.
This method of recording began in April 2003. The medical
notes and axial DEXA scan results were reviewed (by DL),
looking specificaﬂy at SIGN indications for anti-resorptive

therapy, and subsequent osteoporosis treatment.

In-order to study osteoporosis treatment rates and identify
possible reasons for omitting osteoporosis assessment in the

remaining [ 112 patients, we aimed to review the medical notes

Table | Evidence-based indications for anti-resorptive

therapy identified in the 105 patients who attended for bone

densitometry following a hip fracture

MDD Toscore = -2.5 Alternative Indication  Anti-resorptive Indication
All patients 717105 (67.6%) 15/105 (14.3%) $6/105 ($1.9%)
Age 65 -Tiyears 2242 (524%) 742 (16.7%) 2942 (69.0%)
Age = 75 years 49/63 {T7.8%) 863 (12.7%) ST63 (90.5%)
Female GU/B4 (T1.4%) 1284 (14.3%) 72/84 (85.7%)
Male 11721 {52.4%) 321 (14.3%) 1421 (66.7%)
Female = 75 years  42/53 (79.2%) 653 (11.3%) 48/53 (90.6%)

Results

Of the 1217 patients who sustained a hip fracture in our study,
only 105 underwent subsequent bone densitometry. The mean
age of these patients was 77.8 years, and 80.0% were female. Of
these 105 patients, 71 (66.7%) were found to be osteoporotic
(Table I). Patients who were older than 75 years were more likely
to be osteoporotic than those aged 65 - 75 years, 77.8% versus
52.4% (p=0.006, chi squared test). In terms of osteoporosis
treatment, 95.8% (68/71) of these patients with proven
osteoporosis were commenced on an appropriate anti-resorptive

agent.

Despite 34 patients not meeting BMD criteria fora diagnosis of
osteoporosis, 15 (44%) met another evidence-based criteria for
anti-resorptive therapy (Figure I). The commonest reason being
a lumbar spine BMD T-score of less than -2.0, and 6 patients
fell into this category. Four patients were taking steroids for
longer than 3 months duration, and a further 4 patients had
sustained more than one vertebral fracture. Finally 3 patients
had a history of single vertebral fracture, in conjunction with a
hip BMD T-score less than -1.6. A vertebral fracture was defined
as meeting the 20-25% vertebral height reduction criterion?©,
In terms of 0steoporosis treatment only 10 of these 15 patients
(66.7%) were commenced on an anti-resorptive agent.
Therefore, in the over 75—year—old female group, 48/53 (90.6%)
of patients met evidence-based criteria for anti-resorptive

therapy, and so may have benefited from treatment. The number
194 y

of at least a 10% sample of these patients. We
therefore identified 120 consecutive patients

who had been admitted with a hip fracture in

Figure 1 Evidence based indications for bisphosphonate therapy

1. Commitment or exposure Lo oral sieroids for > 3 months and age = 65 years or previous ragility fracture

Tayside between September 2003 and January 2. 2 verlebral fractures (aller exclusion of umour/myeloma).'®

2004, but who did not undergo bone

densitometry.

3. Non-vertehral [racture and lemoral neck T-score 252"
4 Non-vertehral or vericbral fracture and lumbar spine T-score <-2.0."

5. Single vertebral racture and [emoral neck T-score <-1.6."

33




Table Il Potential reasons for not being assessed for Discussion

osteoporosis in the 118 patients studied with hip fracture Assessment and treatment of patients who sustain a hip fracture

remains sub—optimal, and our study confirms that most patients
Number  Percentage (%)

at high risk of further fracture still did not receive appropriate

Death within 3 months of tracture 30 254 . . . Sy

assessment or treatment despite various osteoporosis guidelines.
General frailty 18 153 Less than 10% of patients were referred for bone densitometry.
Already prescribed anti-resorptive medication 6 5.1 However on closer analysis of these patients who did not get
Non-compliance 3 25 referred for bone densitometry, almost 50% had a valid reason

for not undergoing 0steoporosis assessment. These patients
Unable to transter onto DEXA scan plinth 1 0.8 L

were significantly older than the group who do undergo bone
No reason identitied 60 50.8

densitometry, with a mean age of 82.3 versus 77.8 years

; ol ; N 4 (p<0.001). As a consequence of not including the 9 patients
ionificant tients in the 65-75 , . .
was;lgnll feantly fower for patien Sl;n : ¢ 1_ 75 year o grou}}: who were commenced on a bisphosphonate without BMD
it 29/42 (69.0% tenti enefiti =0.005, chi ) ) o
" ony ( ) potentially benefiting (p ¢ confirmation of osteoporosis, it could be argued that more than

squared test). . . .
q ) 50% of patients not referred for bone densitometry have a valid

' . ) o reason. Best practice in this area is subject to debate at present,
The medical notes of 118 of the 120 patients identified were . .
followmg recent NICE guldance.

reviewed. The mean age of this sample group was 82.3 years, and

77.2% were females. This matched well with the characteristics ) ) o
Patients who undergo bone densitometry are nearly six times
of the 1112 patients who were not scanned who had a mean age ) ; ) ) )
more likely to receive anti-resorptive treatment than patients
of 82.9 years and 78.1% were female. The commonest reason )
who did not get assessed (74.3% versus 12.7%). Over 95% of
identified in these patients that may have explained why they ) ) ) ) O )
) ) patients were treated with anti-resorptive medication, if BMD
were not assessed for osteoporosis was death, with 30 (25.4%) ) ) ) )
assessment confirmed osteoporosis. The barrier to osteoporotic
patients dying within 3 months of their hip fracture (Table II). . . .
treatment therefore seems to be in assessing these patients who
A further 18 (15.3%) patients were considered to be too frail . . ) .
sustained a hip fracture for osteoporosis, and not in
for bone densitometry and subsequent anti-resorptive therapy. ) ) ) ) 21
] . ) ) ) implementing treatment. Simonelli et al reported that
Frailty was classified as either suffering from severe dementia, or ) . . ,
) ) } ) ) densitometry may be a barrier to osteoporosis treatment, with
another end stage disease i.e. severe cardiac failure, or having o ) i
39% of physicians saying that densitometry was unnecessary for
multi-factorial medical problems that required continued . o
} ) treatment. Patient transportation issues were another concern.

hospital or nursing home care.

) ) ) There are numerous sets of osteoporosis treatment guidelines
There were 3 patients who would not have complied with the ) ) ) o ]
and because their reccommendations differ, clinical practice may

treatment regime, and 6 patients who were already on
. 1 sime ) Id . P l ) dy y be affected?2. There is no debate that older patients who have
isphosphon main s ng-ter rticosteroids.
sphosphonates, matnly because of fong-term corticosteroids sustained a fracture and who have a T-score less than -2.5 should
One patient was unable to transfer onto the plinth in order to . . . .
be treated with anti-resorptive therapy, if tolerated. However

be scanned. We therefore determined that bone densitometry ) o ) )
) ) ) ) guidance varies flrstly in whether female patients older than 75
might have been inappropriate in 58 (49.2%) of the 118

i ] years need densitometry confirmation of osteoporosis, and
patients studied. ) . . .

secondly in those fracture patients with osteopenia. In
. ) . ] o implementing four different sets of guidelineslo 1213 14 ¢4
In terms of osteoporosis treatment in this group, in addition to

the 6 patients who fractured while already on bisphosphonate Table Ill Contrasting rates of anti-resorptive treatment criteria
therapy, a further 9 patients were commenced on met depending on guideline implemented
bisphosphonate treatment, but did not undergo bone SIGNTI(I0)  MICE technology RCP London (12)  Glasgow fracture liaison
densitometry to confirm osteoporosis or another BMD criteria. appraisal ¥7 (15) serviee guidelines (13)
Therefore the ostcoporosis treatment race in the group of hip Paticnts =65 years  8G6/105 (81.9%)  87/105 (82.9%) 103/105 (98.1%)  93/105 (88.6%)
fracture patients who were not referred for bone densitometry Patients age 63-75 2042 (69.0%) 2742 (64.3%) 4242 (l00%) A2 (810%)
was 12.7% (15/118). Patients age =75 SU/63 (90.5%)  60/63 (95.2%) 6LES  (96.8%)  S9/63 (93.7%)
Females T84 (8570 TSSA (893%) 8284 (976%) 7684 (90.5%)
Males 1421 (667% 1221 {57.1%) 2021 (00%) 1721 (SL0%)

Females =75 vears 4853 (90.6%)  35/5

a

{100%) S35 (96.2%) 4953 (91.5%)

EEN
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the patients in our study we found that the rate of treatment
recommended ranged from 81.9% to 98.1% (Table III). The fact
that 95.8% of patients, who had osteoporosis confirmed by
densitometry, were treated with anti-resorptive therapy,
compared to only 66.7% of those with another BMD criteria,
suggests that doctors may be affected by conflicting guidance in
this area. For females over the age of 75 years, where NICE
suggest that patients do not need bone densitometry, between
90.6% and 96.2% of patients met treatment criteria in

alternative guideiines.

If NICE guidance is implemented in this patient group, then we
may see an Increase in OSteoporosis treatment for this high-risk
group by removing the potential barriers of bone densitometry

and conﬂicting treatment criteria.

The downside of not scanning this group is that some patients
with severe osteoporosis will not be identified who would
potentially benefit from teriparatide therapy, and some patients
who may have normal bone density will be treated with anti-
resorptive therapy, although our study suggests this to be less

than 10%.

There are several limitations associated with our study. We
examined a 10% sample of all fractures, but we believe this to be
representative. Because the study was a case note review we did
not obtain fracture history directiy from patients‘ therefore
possibly some traumatic hip and vertebral fractures may have
been included in analysis, although the history of all hip
fractures and most vertebral fractures was obtained from the

notes and traumatic fractures were excluded.

Conclusion

Osteoporosis treatment remains sub optimal in hip fracture
patients. Problems with triggering 0SteOporosis assessment seem
to be the main barrier to getting appropriate treatment, rather
than subsequently starting treatment after bone densitometry.
However in women over 75 years formal assessment may not be
necessary as 90-96% have an indication for anti-resorptive
therapy, and NICE guidance should maybe be implemented.
This may improve treatment rates by removing the need for bone
densitometry in such patients. Efforts at improving
osteoporosis treatment in patients who have sustained a fragility
fracture need to be focused at assessing males and younger
women for osteoporosis, and treating older females, as long as

tlle are VVQH enough to potentiaﬂy anCﬁt from therapy.

Acknowledgements
The authors would like to thank Rik Smith of the Information
and Statistics Division of NHS Scotland for his assistance in

providing data

References

1.Cryer C, Patel S. Falls, fragility and fractures. National service framework for older
people: The case for strategies to implement a joint health improvement and
modernisation plan for falls and osteoporosis. London: Alliance for Better Bone Health,
2001

2. McClung MR, Geusens P, Miller PD, et al. Effect of risedronate on the risk of hip
fracture in elderly women. N Engl J Med 2001;344:33-40

3. Solomon D, Finkelstein JS, Katz JN, et al. Underuse of osteoporosis medications in
elderly patients with fractures. Am J Med 2003; 115:398-400

4. Feldstein AF, Elmer PJ, Orwoll W et al. BMD measurement and treatment for
osteoporosis in older individuals with fractures — a gap in evidence based guideline
implementation. Arch Intern Med 2003; 163:2165-2171

5. Freedman KB, Kaplan FS, Bilker WB, et al. Treatment of osteoporosis: are physicians
missing an opportunity? J Bone Joint Surg 2000; 82 A:1063-70

6. Torgerson DJ, Dolan P. Drug treatments that reduce fracture rate are underused after
vertebral fractures. BMJ 1999; 318:1698

7. Pal B. Questionnaire survey of advice given to patients with fractures. BMJ 1999;
318:500-501

8. Elliot—Gibson V, Bogoch ER, Jamal SA, et al. Practise patterns in the diagnosis and
treatment of osteoporosis after a fragility fracture: a systematic review. Osteoporos Int
2004; 15:767-778

9. Scottish Intercollegiate Guideline Network. Prevention and Management of Hip Fracture
in Older People. Publication no.56 Edinburgh; SIGN, January 2002

10. Scottish Intercollegiate Guideline Network. Management of Osteoporosis. Publication
no.71. Edinburgh; SIGN, June 2003

11. British Orthopaedic Association Blue Book. The care of fragility fracture patients.
London: 2003

12. Royal College of Physicians, London. Osteoporosis: Clinical guidelines update. London:

RCP, 2001

13. National Institute for Clinical Excellence. Bisphosphonates, selective oestrogen
receptor modulators and parathyroid hormone for the secondary prevention of
osteoporotic fragility fractures in postmenopausal women. Technology Appraisal 87.
London: NICE, 2005

14. McLellan AR, Gallacher SJ, Fraser M, et al. The fracture liaison service: success of a
program for the evaluation and management of patients with osteoporotic fracture.
Osteoporos Int 2003; 14:1028—1034

15. Glucocorticoid—induced osteoporosis: guidelines for prevention and treatment.
Prepared by a working group in collaboration with the Royal College of Physicians, The
Bone and Tooth Society of Great Britain, and the National Osteoporosis Society. London:
Royal College of Physicians, 2002

16. Harris ST, Watts NB, Genant HK, et al. Effects of risedronate treatment on vertebral
and non—vertebral fractures in women with post menopausal osteoporosis: a randomised
controlled trial. Vertebral Efficacy With Risedronate Therapy (VERT) Study Group. JAMA
1999; 282:1344-52

17. Cummings SR, Black DM, Thompson DE, et al. Effect of alendronate on the risk of
fracture in women with low bone density but without vertebral fractures: results from the
Fracture Intervention Trial. JAMA 1998; 280:2077-82

18. Black DM, Cummings SR, Karpf DB, et al. Randomised trial of the effect of
alendronate on risk of fracture in women with existing vertebral fractures. Fracture
Intervention Trial Research Group. Lancet 1996; 348:1535—41

19. Pols HA, Felsenberg D, Hanley DA, et al. Multinational, placebo—controlled,
randomised trial of the effects of alendronate on bone density and fracture risk in
postmenopausal women with low bone mass: results of the FOSIT study. Fosamax
International Trial Study Group. Osteoporos Int 1999; 9:461-8

20. Black DM, Palermo L, Nevitt MC, et al. Defining incident vertebral deformity: a
prospective comparison of several approaches. J Bone Miner Res 1999; 14(1):90-101

21. Simonelli C, Killeen K, Mehle S, et al. Barriers to osteoporosis identification and
treatment among primary care physicians and orthopaedic surgeons. Mayo Clin Proc
2002; 77:334-8

22. Solomon D, Morris C, Cheng H, et al. Medication use patterns for osteoporosis: An

assessment of guidelines, treatment rates, and quality improvement interventions. Mayo
Clin Proc 2005; 80(2):194-201.

35




