Our reference: JOCD 819 P-authorquery-v9

AUTHOR QUERY FORM

ELSEVIER

Journal: JOCD Please e-mail your responses and any corrections to:

E-mail: j.beckemeier@elsevier.com

Article Number: 819

Dear Author,

Please check your proof carefully and mark all corrections at the appropriate place in the proof (e.g., by using on-screen
annotation in the PDF file) or compile them in a separate list. Note: if you opt to annotate the file with software other than
Adobe Reader then please also highlight the appropriate place in the PDF file. To ensure fast publication of your paper please
return your corrections within 48 hours.

For correction or revision of any artwork, please consult http://www.elsevier.com/artworkinstructions.

Any queries or remarks that have arisen during the processing of your manuscript are listed below and highlighted by flags in

the proof.
Location Query / Remark: Click on the Q link to find the query’s location in text
in article Please insert your reply or correction at the corresponding line in the proof

If there are any drug dosages in your article, please verify them and indicate that you have done so by
initialing this query

Q1 Please check whether the short title provided is correct. Kindly amend if necessary.

Q2 Please provide department name (if any) for the affiliation and location detail (e.g., city, state, and country)
for the affiliation.

Q3 Please provide complete location details in the corresponding author field. Also kindly check whether the e-
mail id retained is correct.

Q4 Please note that 3—5 keywords are required in the keywords section. Please provide two or more keywords.

Q5 Please check the edits to the sentence “Either symptomatic (painful) or ...” and correct if necessary.

Q6 Please expand “PDC” in the sentence “The International Society for Clinical Densitometry ...”.

Q7 Please expand “PA” in the sentence “The underreporting of the presence of ...”.

Q8 Please note that the phrase “number of clinical that often” in the sentence “There are a number of clinical
...” seems to be incomplete. Please check and make necessary changes.

Q9 Please check the edits to the sentence “Both the bisphosphonates ...”” and correct if necessary.

Q10 Please verify the page range in Ref. 26.

Q11 Refs. 13 and 35: Please provide accessed date.

Q12 Please confirm that given names and surnames have been identified correctly.

(continued on next page)


mailto:j.beckemeier@elsevier.com
http://www.elsevier.com/artworkinstructions

Please check this box or indicate
your approval if you have no
corrections to make to the PDF file

Thank you for your assistance.



01N LB~ WN—

O

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

"0
=

=

Q5

=

Journal of Clinical Densitometry: Assessment & Management of Musculoskeletal Health, vol. B, no. W, 1-5, 2015

© Copyright 2015 by The International Society for Clinical Densitometry
1094-6950/m:1—5/$36.00
http://dx.doi.org/10.1016/j.jocd.2015.08.006

Original Article

Clinical Management of Vertebral Compression Fractures

Paul D. Miller™

Colorado Center for Bone Research and Medicine University of Colorado Health Sciences Center

Abstract

Vertebral compression fractures (VCF’s) are the most common form of osteoporotic fractures. Whether symptom-
atic or asymptomatic, they both represent a high risk for not only vertebral but also nonvertebral fractures in un-
treated populations. This high risk of future fracture after a VCF is independent of the T-score because bone
strength is a combination of bone mineral density and bone quality. VCFs are the single greatest risk for future frac-
tures at all other skeletal sites in untreated populations, including hip fractures. They are often unrecognized despite
their exceptionally high prevalence in all genders and most ethnic groups as age increases. This article highlights
some of the key messages about VCF’s, and how assessment for their presence and then management will reduce

the risk of all osteoporotic fractures.

Key Words: Vertebral fractures.

Introduction

Vertebral compression fractures (VCFs) are the most com-
mon fragility fractures in all forms of osteoporosis, including
postmenopausal, male, and glucocorticoid-induced osteopo-
rosis (/—3). The presence of a fragility vertebral fracture
has several clinical and management implications.

Clinical Implications

Either symptomatic (painful) or asymptomatic (radio-
graphically defined) VCFs have clinical implications if unrec-
ognized and untreated. Either type of fractures reduces
pulmonary vital capacity, leads to a greater risk of other
fragility fractures at both vertebral bodies and other skeletal
sites (hip, forearm, pelvis). It is as if vertebral fractures are
conveying a signal of systemic skeletal fragility. Patients
with either clinical (painful) or morphometric (X-ray diag-
nosed) have a greater risk for falling.

Management Implications

1. AVCF makes the diagnosis of osteoporosis independent of
the bone mineral density (BMD) level or “T-score’ (4—9).
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2. AVCEF requires a work-up for secondary causes of osteo-
porosis (10).

3. AVCEF fulfills virtually all international clinical guidelines
for pharmacological treatment in addition to adequate cal-
cium, vitamin D, and fall prevention strategies (//—14).

The reality is that most VCF are missed by clinicians. The
reasons behind this under diagnosis and under treatment of
VCEF include the following:

1. A lack of awareness that most VCFs are asymptomatic.
Clinicians are looking for pain as the clue to the possible
presence of a VCF (/5—20).

2. The underappreciation that even morphometric (radiolog-
ical detected) VCFs convey a high risk, for not only more
VCFs but also other fractures at other skeletal sites
(19—26).

. That VCFs exist although the T-score is normal (4,5).

4. That simple height measurements are often not even done
in physician offices; or rather, if done, are often done on
inaccurate scales (e.g., the “metal rod’”) rather than the
wall mounted and inexpensive stadiometer.

5. Height loss should be the alerting signal that a VCF may

W

be present. The International Society for Clinical Densi- Q6

tometry has established specific prevalent or interval
height loss values that have a high probability of detecting
either a prevalent or incident VCF (International Society
for Clinical Densitometry PDC 201@
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6. The underreporting of the presence of VCF by radiolo-
gists examining routine PA and lateral chest X-rays.

The “‘care gap’’: a gap exists between measurements of a
patient’s height, the recognition that a specific amount of
height loss should trigger a vertebral radiograph or vertebral
fracture assessment and the communication between the
office staff concerning the result of the height measurement
and the order for the radiological examination of the verte-
brae. In part, this “gap” is regulated by reimbursement or
legal systems that may not allow a non-licensed medical pro-
vider the ability to order an imaging examination.

This article provides some insights into pragmatic ways
this author, who sees daily a large volume of referred patients
potentially having osteoporosis and other metabolic bone dis-
eases, tries to address these challenging issues of identifica-
tion and management of VCF.

Symptomatic VCF

Patients who experience the acute onset of mid back pain,
or, at times, referred pain to the sternal area are often
first seen in the emergency department because they go
there of their own motivation or are sent there by their man-
aging physician. It is probably the right process as more
immediate life-threatening conditions such as a myocardial
infarction, dissecting aortic aneurysm, pulmonary embolus,
or even esophageal rupture can often present with the same
symptomatology.

Once the differential diagnosis includes a VCF, the
“dating” of that VCF is important, and this can best be
done by a good history with regard to the acuteness of the
symptoms and magnetic resonance imaging (MRI) of that
anatomical area. The MRI estimation of the duration of the
event, is often implied by the degree of edema surrounding
the MRI lesion, and this acute MRI pattern usually persists
for several months after the fracture (27,28). As important
as the dating of the VCF is, the ability of MRI to exclude a
pathological fracture, one especially due to metastatic cancer
or multiple myeloma is equally important. MRIs of the verte-
bral fracture is specific for a pathological fracture; and,
although an MRI might suggest Paget’s disease, Paget’s dis-
ease of bone is a very specific X-ray diagnosis.

Once the diagnosis of an acute osteoporotic VCF is made,
then management focuses on 2 areas:

1. Pain management
2. Management of the skeletal fragility

“Pain management’ includes an array of choices in which
the physician should use multifactorial approaches: analgesic
anti-inflammatory medications; ice packs; rest; and, in time,
specific physical therapy (29—32). The severity and duration
of the pain from an acute VCF has a wide range of clinical
manifestations. The most recalcitrant ones can become life
threatening because the patients are often elderly, and their
nutrition may become jeopardized quickly. Weight loss and
loss of muscle mass (sarcopenia) can occur surprisingly fast
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if they remain immobilized and have concomitant loss of
appetite. When medical management is ineffective, then
consideration of vertebroplasty or kyphoplasty is important
because both may have an acute analgesic effect and allow
for patient recovery (33—35). How long to wait before med-
ical management is considered unsuccessful, and perform
either vertebroplasty or kyphoplasty is a clinical judgment.
It seems that vertebroplasty or kyphoplasty may be less effec-
tive once one has delayed their performance beyond 3—4 mo.
In my experience, in the frail elderly, it becomes clear that
medical management is unsuccessful within a week or 2 of
the acute fracture.

Skeletal fragility: equally important is the initiation of
pharmacological therapy to increase bone strength to mitigate
further VCF in the immediate time period (i.e., the “cascade”
phenomenon) but also to treat the systemic disease of osteo-
porosis. Not only is the risk of a 2nd VCF very high within
the first 12 mo after an acute VCF, but also is the risk of
all clinical fractures as well. After the secondary work-up
for other causes of osteoporosis has ruled out causes other
than estrogen deficiency (e.g., postmenopausal osteoporosis),
then the physician has a menu of effective and registered
therapies used for the purpose of increasing bone strength
and decreasing the risk for subsequent fractures. All the regis-
tered treatment for postmenopausal osteoporosis gained regis-
tration based on proven efficacy to reduce vertebral fractures
as compared with placebo (36—43). Hence, the oral and intra-
venous bisphosphonates, denosumab, and teriparatide are
choices that the clinician can make in a shared decision-
making process with these very sick patients.

There are 2 pharmacological agents that have some evi-
dence for an analgesic effect—calcitonin and teriparatide.

The most suggestive acute analgesic effect comes from the
injectable calcitonin data, the parenteral formulation [Calci-
mar; (44)]. Most of the analgesic efficacy of calcitonin comes
from small studies with little control data. The analgesic
effect seems to be dose related. Although the registered
parenteral (subcutaneous) dose is 0.5 cc subcutaneous daily,
the higher the dose (even 4 times a day) may have a greater
analgesic effect. However, the higher the dose of calcitonin,
the greater the side effects, especially nausea and vomiting.
In addition, from the registration trials of calcitonin, espe-
cially the nasal formulation (Miacalcin), the fracture efficacy
was only observed for vertebral fractures, and no analgesic
effect was observed (45). In Europe, calcitonin has been with-
drawn from availability due to the concern about post-
marketing reports of certain gastrointestinal cancers (46).

Teriparatide (Forteo), the only currently available anabolic
agent registered for osteoporosis management, also has data
from clinical trials suggesting a reduction of pain in patients
with VCF (47). Because teriparatide is indicated for high-risk
patients and patients with acute VCF are clearly at high risk,
teriparatide becomes a strong first-line consideration. Because
many health-care systems will only approve teriparatide in
patients who have “failed’” less expensive first-line therapies,
the first-line use of teriparatide may be problematic in some
health-care systems.
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Clinical Management of VCF's

Asymptomatic Vertebral Compression
Fractures

Morphometric VCFs are often asymptomatic yet have sub-
stantial prognostic implications (//—14,21—26). Although
neither the patient nor the physician may be able to date
the VCF, they are associated with a high risk for all clinical
fractures in the untreated patient; and, are associated with a
greater risk for falls and reduction in lung function (vital
capacity). Thus, they are serious.

The clinical management starts with identification and
then conveying to the asymptomatic patient, whose “T-score”
may be normal, that they have osteoporosis and need a work-
up for secondary etiologies and treatment. These latter steps
are often not without challenges because both patients and
referring busy primary care physicians often have little infor-
mation why these ‘“‘silent” compressed vertebrae represent a
“fracture” in the parlance of metabolic bone experts, or
why they represent severe osteoporosis. Payers in this era of
restricted reimbursement may deny payment for treatments
if their clients” T-scores are not —2.5 or lower as they too
are ill informed about the epidemiology implying the impor-
tance of morphometric VCF. A fracture is 1 element of bone
strength with the other element of bone strength being bone
quality, which until the recent introduction of trabecular
bone score was not measurable in clinical practice. There
are a number of clinict often have normal T-scores
and yet also have VCF t the bone strength is impaired
by poor bone quality, especially diabetes mellitus, chronic
kidney disease, and the syndrome of lower extremity fractures
in healthy premenopausal women. Once trust is created, then
the dialogue between patient and physician enters into discus-
sions concerning differential diagnosis and management.

In addition to often overlooked basic interventions, for
example, adequate calcium, vitamin D, and fall reduction pro-
grams, pharmacological therapy is indicated in these high-risk
patients, as in all the registration clinical trials that led to the
approval of treatments for postmenopausal osteoporosis, a
greater reduction in incident VCF was seen in the treated as
opposed to the placebo group, the latter given adequate cal-
cium and vitamin D (38—43).

Both the bisphosphonates (oral and intravenous), the hu-

@;an monoclonal antibody to soluble RANK-Ligand (denosu-

ab) and the anabolic agent, teriparatide, have strong
evidence for reduction in incident VCF. Once treatment
with one of these agents is begun, then the important issue
of defining a therapeutic effect becomes paramount. In addi-
tion to encouraging compliance, monitoring also includes se-
rial BMD determinations (to be certain, the BMD does not go
down); measurement of bone turnover markers (C-telopeptide
in the case of antiresorptive agents and propeptide type I
collagen for anabolic agents) to be sure, they change in the
expected direction; and changes in height (48—5/). Height
should remain stable over time. An additional reduction in
height of 3/4” or more justifies a repeat spine radiograph or
vertebral fracture assessment to assess whether a new VCF
has developed or a preexisting VCF has become worse (52).

Journal of Clinical Densitometry: Assessment & Management of Musculoskeletal Health

3 Q1

No drug abolishes risk, but new VCF on therapy should be
followed by a reevaluation for previously undiscovered sec-
ondary causes of fragility and consideration of changing treat-
ment to therapies with a different mechanism of action.

In conclusions, VCFs, both symptomatic and asymptom-
atic, acute and chronic, are symbolic of severe systemic skel-
etal fragility. Most asymptomatic VCFs are not diagnosed
because the connection between height loss and the potential
for a VCF is underappreciated. Even if seen, the connection
between the finding of a “silent” VCF and severe osteopo-
rosis is often not made; hence, therapy is not initiated. In
the field of osteoporosis, the proportion of people in certain
health plans who receive a pharmacological agent for osteo-
porosis after a hip fracture has declined since 2001. If such
a disconcerting discovery is seen even after a very major
symptomatic fracture (hip), one can only surmise that the pro-
portion of patients with asymptomatic VCF not treated is
even greater. Kanis et al (53) recently published an editorial
on how the osteoporosis community has failed in its mission
to reduce the burden of osteoporotic fractures. It is time that,
as an international community, we reverse this perspective so
those patients with VCF, both clinical (painful) and morpho-
metric (asymptomatic), receive proper management.
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