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Vertebroplasty ‘Benefits’ May Be Placebo Effect
B Y  S H E R RY  B O S C H E R T

EXPERT ANALYSIS FROM A

MEETING ON OSTEOPOROSIS 

SAN FRANCISCO – Vertebroplasty
worked no better than sham surgery to
reduce pain and disability from vertebral
fracture, according to data from recent
randomized, controlled trials that put
nonsurgical therapies firmly in the first
line of treatment.

Osteoporotic vertebral fractures
should be treated aggressively with an-
tiresorptive or anabolic therapy for at
least 6-12 weeks before considering
surgery, Dr. Douglas C. Bauer said at a
meeting on osteoporosis sponsored by
the University of California, San Fran-
cisco. Optimize medical therapy, physi-
cal therapy, and other options that might
be appropriate such as adding calcitonin
or referring the patient for a facet joint
injection, he said.

Even after all that, clinicians should
consider kyphoplasty before resorting
to vertebroplasty, said Dr. Bauer, who is
professor of medicine and of epidemi-
ology and biostatistics at the university. 

Findings from one unblinded, ran-
domized trial suggest that kyphoplasty
may reduce pain and disability, com-
pared with conservative care initially,
though the difference in results is less ap-
parent 1 year after surgery. 

Despite data from numerous uncon-
trolled studies suggesting that vertebro-
plasty also lessens pain and improves
function, findings from two well-de-
signed controlled trials “raised a brouha-
ha” and surprised investigators by show-
ing vertebroplasty to have no benefit,
“suggesting that a very commonly done
procedure is not helpful,” he said. It’s un-
clear whether the uncontrolled trial re-
sults were due to an extended placebo ef-
fect or some other factor.

In kyphoplasty, surgeons insert a bal-
loon device to reduce the cervical frac-
ture, remove the balloon, and replace it
with cement. Vertebroplasty injects ce-
ment only, without the balloon, and
does not attempt to increase vertebral

height. Both are minimally invasive surg-
eries that usually are performed under
general anesthesia but can be done us-
ing local anesthesia, often with con-
scious sedation.

The unblinded trial of kyphoplasty
randomized 149 patients to kyphoplasty
and 151 to usual nonsurgical care. “The
patients were typical of who we see with
vertebral fracture,” Dr. Bauer noted.

The primary results showed that 1
month after surgery, scores on the Short
Form-36 (SF-36) Physical Component
Summary had in-
creased from 26 at
baseline in both
groups to 27 in the
kyphoplasty group
and 33 in the control
group, a significant
difference between
groups (Lancet
2009;373:1016-24).

Follow-up contin-
ued out to 3, 6, and
12 months after
surgery, and results
were significantly
better in the kypho-
plasty group at all
time points for the
SF-36 Physical Com-
ponent, patient-re-
ported Visual Analog
Scale (VAS) scores for
back pain, and the
number of days of
limited activity in the
previous 2 weeks.

Although statisti-
cally significant, some of the differences
between groups were more clinically
significant than others. The self-report-
ed VAS pain scores, for example, dif-
fered between groups by only 1 point
on a 10-point scale at 12 months. The
kyphoplasty group, however, enjoyed an
average of 60 fewer days of limited ac-
tivity during those 12 months, com-
pared with the control group, which
“patients may be most interested in,”
Dr. Bauer said. 

At 24 months, only the difference in
pain scores remained statistically signif-
icant between groups ( J. Bone Miner.
Res. 2011;26:1627-37).

More trials of kyphoplasty are needed
before the surgery becomes widespread,
Dr. Bauer said.

A separate uncontrolled trial that ran-
domized 202 patients to vertebroplasty
or usual care similarly found statistical-
ly greater improvements in the verte-
broplasty group in VAS pain scores at 1
month (a decrease of 5 points) and 1

year (a 6-point drop), compared with
usual care (a 3- and 4-point drop, re-
spectively). Patients in the surgery arm
also reported less narcotic use (Lancet
2010;376:1085-92).

The two well-designed controlled tri-
als of vertebroplasty contradict other
findings, however. Patients were taken to
the operating room before randomiza-
tion. The members of the control group
received sham surgery that included nee-
dle insertions in their backs and the

breaking of a vial of chemicals to dis-
perse a chemical smell. Outcomes as-
sessors were blinded to randomization.

In one study of 71 patients, scores for
back pain decreased significantly in both
the real and sham surgery groups, but
outcomes did not differ significantly be-
tween the groups at any time point out
to 6 months (N. Engl. J. Med.
2009;361:557-68).

In the other study of 131 patients,
both groups showed immediate im-
provements in disability and pain scores
but no outcomes differed significantly
between groups at 1 month (N. Engl. J.
Med. 2009;361:569-79).

While it’s conceivable that the benefits
reported for vertebroplasty and kypho-
plasty in uncontrolled studies are due to
an extended placebo effect, the likeli-
hood that the placebo effect would last
for as much as 24 months of follow-up
is unclear, Dr. Bauer said.

Some have suggested that the sham-
surgery studies included a harder-to-
treat population by accepting patients
with vertebral fractures up to 1 year in
duration, but a subsequent analysis of
data limited to fractures of less than 6
weeks duration found no change in the
overall results.

Case series have shown that anes-
thetic or steroid injections alone can re-
duce vertebral fracture pain, which may
explain the improvement in pain scores
in both the real and sham-surgery
groups in the vertebroplasty trials, he
suggested. 

There also may be a difference be-
tween the two surgeries that produce dif-
ferent results from kyphoplasty or ver-
tebroplasty. Randomized, controlled
trials comparing the two are underway.

Further research is needed on optimal
patient selection, on whether the surg-
eries prevent kyphosis, and on long-term
outcomes, Dr. Bauer said.

The 700,000 vertebral compression
fractures in the United States each year
hospitalize more than 150,000 people.

Dr. Bauer has received research fund-
ing from Amgen and Novartis. ■

Clinicians should consider kyphoplasty before resorting
to vertebroplasty for an osteoporotic fracture (above).
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MD Encouragement Improves Antiresorptive Tx Adherence
B Y  S H E R RY  B O S C H E R T

EXPERT ANALYSIS FROM A MEETING ON

OSTEOPOROSIS SPONSORED BY THE

UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

SAN FRANCISCO – Talking to patients after they
start an antiresorptive drug for osteoporosis is better
than laboratory testing to convince them to stay on
therapy, according to Dr. Douglas C. Bauer.

Bone mineral density testing determines the need for
antiresorptive medication, but it’s less helpful in mon-
itoring the effects of treatment or adherence to thera-
py than is talking to patients. A test showing bone loss
in the first year of treatment can confuse patients and
doesn’t necessarily mean they are not responding to
treatment, said Dr. Bauer, professor of medicine and of
epidemiology and biostatistics at the university.

Besides, most of the patients who stop osteoporosis
therapy within 3 years do so within the first few

months of treatment, so annual bone density testing is
unlikely to improve adherence, he added. 

Biochemical markers of bone turnover eventually
may become the standard
for monitoring treatment,
“but we’re not there yet,” he
said at the meeting.

Studies have shown that
follow-up discussions after a
patient starts antiresorptive
medication is the factor that
improves adherence, not
measuring bone density or
bone turnover markers. 

Dr. Bauer said he tells patients not to expect routine
follow-up bone density testing and asks about and en-
courages adherence at every patient visit. If a patient
develops a fracture while on therapy or is considering
a drug holiday after 5 years on alendronate, he then con-

siders ordering follow-up bone mineral density testing.
“There’s a caveat: This may not be the right algorithm

for tertiary care centers with severe or complex pa-
tients,” said Dr. Bauer.

Although bone mineral
density measurements are
very precise, small differ-
ences in position or “noise”
in the measures can pro-
duce apparent changes that
are not clinically meaning-
ful. To assess whether a
change in bone density is
“real,” he recommended a

useful equation called the “least significant change”
equation: Multiply the coefficient of variations by
three; if the sum is less than 4.5%, then the change
may be due to chance.

Continued on following page

Most of the patients who stop
osteoporosis therapy within 3 years
do so within the first few months of
treatment, so annual testing of their
bone mineral density is unlikely to
improve adherence.
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References: 1. Savella (milnacipran HCl) prescribing information. Forest Pharmaceuticals, Inc. St Louis, MO. 2. MediMedia Database as of April 2011 for Savella.

Savella is a selective serotonin and norepinephrine reuptake inhibitor (SNRI), similar to some drugs used for the treatment of depression and 
other psychiatric disorders. Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in children, 
adolescents, and young adults in short-term studies of major depressive disorder (MDD) and other psychiatric disorders. Anyone considering 
the use of such drugs in a child, adolescent, or young adult must balance this risk with the clinical need. Short-term studies did not show 
an increase in the risk of suicidality with antidepressants compared to placebo in adults beyond age 24; there was a reduction in risk with 
antidepressants compared to placebo in adults aged 65 and older. Depression and certain other psychiatric disorders are themselves associated 
with increases in the risk of suicide. Patients of all ages who are started on Savella should be monitored appropriately and observed closely 
for clinical worsening, suicidality, or unusual changes in behavior, especially during the initial few months of drug therapy or at times of dose 
changes, either increases or decreases. Families and caregivers should be advised of the need for close observation and communication with 
the prescriber. Savella is not approved for use in the treatment of major depressive disorder. Savella is not approved for use in pediatric patients.

For the management of fi bromyalgia

  Delivers simultaneous improvements on 3 measures 
of fi bromyalgia1

 — Pain reduction
 —  Improvement in patient global 

fi bromyalgia assessment
 — Improvement in physical function

  Decrease in pain as early as week 1 of treatment with a stable 
dose in some patients who reported global improvement1

 — Primary endpoint was assessed at week 15

  Low potential for pharmacokinetic drug-drug interactions1

 —  Clinically important interactions may occur with MAOIs, 
serotonergic drugs (including other SSRIs, SNRIs, lithium, 
tryptophan, antipsychotics, and dopamine antagonists), triptans, 
catecholamines (epinephrine and norepinephrine), CNS-active 
drugs (including clomipramine), and select cardiovascular 
agents (digoxin and clonidine)

  A dual reuptake inhibitor that blocks the uptake of norepinephrine 
over serotonin with approximately 3 times greater potency in vitro1

 —  The clinical signifi cance of in vitro data is unknown

  Widely available on managed care formularies2

Savella relieves symptoms 
of fi bromyalgia

IMPORTANT SAFETY INFORMATION

For example, if the coefficient of vari-
ations in hip bone density is 1.5%, the
least significant change is 4.5%. If a pa-
tient lost 3% in bone density, there is ap-
proximately a 10% chance that there
was no change in bone density, he said.

“A somewhat more fundamental ques-
tion is not just whether the measure-
ments [are] real, but are they meaning-
ful?” Dr. Bauer said. 

Analyses of data from the Fracture In-
tervention Trial (FIT) show that patients
on alendronate who lost up to 4% in to-

tal hip bone density in the 1-2 years of
treatment still had 53% fewer vertebral
fractures com-
pared with their
counterparts on
placebo who lost
similar amounts
of bone density.
Patients who lost
up to 4% in spine
density had 60%
fewer vertebral
fractures com-
pared with their counterparts on place-
bo (Osteoporos. Int. 2005;16:842-8).

Then there’s the “regression to the
mean” argument that patients who have

an unusual re-
sponse in the first
year of antiresorp-
tive therapy will
develop a more
typical response if
treatment is con-
tinued, he said. A
separate analysis of
FIT data showed
that 92% of pa-

tients who lost up to 4% of hip bone den-
sity in the first year of therapy gained an

average of nearly 5% in bone density in
the second year of treatment ( JAMA
2000;283:1318-21).

A more recent analysis of annual bone
mineral density data in FIT showed that
variation in the change in bone density
over a 3-year period was mainly mea-
surement-related, within-person varia-
tion. Treatment-related, between-person
variation played a much smaller role
(BMJ 2009;338:b2266).

That helps explain how patients can
“lose” bone density but still have fewer
fractures, Dr. Bauer said at the meeting.
“It’s reassuring that 98% on alendronate

Biochemical
marker
measurements
could identify
nonadherence,
but ‘it’s cheaper
just to ask.’

DR. BAUER

Continued from previous page



Contraindications
  Savella is contraindicated in patients taking monoamine oxidase inhibitors 
(MAOIs) concomitantly or within 14 days of discontinuing treatment with 
an MAOI. There have been reports of serious, sometimes fatal, reactions in 
patients started on an MAOI who were receiving or had recently discontinued 
a serotonin reuptake inhibitor. At least 5 days should be allowed after 
stopping Savella before starting an MAOI. 

  Savella is contraindicated in patients with uncontrolled narrow-angle glaucoma 
and should be used with caution in patients with controlled narrow-angle 
glaucoma. In clinical trials, Savella was associated with an increased risk 
of mydriasis.

Warnings and Precautions
  Prescriptions for Savella should be written for the smallest quantity of 
tablets, consistent with good patient management, in order to reduce the risk 
of overdose.

  Development of a potentially life-threatening serotonin syndrome or 
neuroleptic malignant syndrome (NMS)-like reactions have been reported 
with SSRIs and SNRIs alone, including Savella, but particularly with 
concomitant use of serotonergic drugs (including triptans), drugs that 
impair metabolism of serotonin (including MAOIs), or antipsychotics or 
other dopamine antagonists. The management of these reactions should 
include immediate discontinuation of Savella and the concomitant agent 
and supportive symptomatic treatment. The concomitant use of Savella with 
serotonin precursors is not recommended.

  SNRIs, including Savella, have been associated with cardiovascular effects, 
including cases of elevated blood pressure, requiring immediate treatment. 
In clinical trials, sustained increases in systolic and diastolic blood pressure 
occurred more frequently in Savella-treated patients compared to placebo. 
Among patients who were non-hypertensive at baseline, approximately twice 
as many patients receiving Savella, vs placebo, became hypertensive at the 
end of the study. Clinically signifi cant increases in pulse (≥20 bpm) occurred 
more frequently in Savella-treated than placebo-treated patients. Blood 
pressure and heart rate should be monitored prior to initiating treatment with 
Savella and periodically throughout treatment. Pre-existing hypertension, 
tachyarrhythmias, and other cardiac diseases should be treated before starting 
therapy with Savella. Savella should be used with caution in patients with 
signifi cant hypertension or cardiac disease. Concomitant use of Savella with 
drugs that increase blood pressure and pulse has not been evaluated, and 
such combinations should be used with caution. For patients who experience 
a sustained increase in blood pressure or heart rate while receiving Savella, 
either dose reduction or discontinuation should be considered.

  Savella should be prescribed with caution in patients with a history of seizure 
disorder or mania.

  Savella has been associated with mild elevations of ALT and AST (1 to 3 times 
the upper limit of normal). Rarely, reports of serious liver injury, including 
fulminant hepatitis, have been reported in patients treated with milnacipran. 
Savella should be discontinued in patients who develop jaundice or other 
evidence of liver dysfunction and should not be resumed unless another 
cause can be established.

  As with other SNRIs and SSRIs, withdrawal symptoms have been observed 
following discontinuation of milnacipran. A gradual dose reduction 
is recommended.

  Hyponatremia may occur as a result of treatment with SSRIs and SNRIs, 
including Savella. Elderly patients may be at greater risk. Discontinuation 
should be considered for patients with symptomatic hyponatremia.

  SSRIs and SNRIs, including Savella, may increase the risk of bleeding events. 
Patients should be cautioned regarding the risk of bleeding associated with 
concomitant use of Savella and NSAIDs, aspirin, warfarin, or other drugs that 
affect coagulation.

  Savella can affect urethral resistance and micturition. Caution is advised 
in the use of Savella in patients with a history of dysuria, notably in male 
patients with a history of obstructive uropathies as these patients may 
experience higher rates of genitourinary adverse events.

  Savella should ordinarily not be prescribed to patients with substantial 
alcohol use or evidence of chronic liver disease.

Use in Specifi c Populations
  There are no adequate and well-controlled studies in pregnant women. 
Savella should be used during pregnancy only if the potential benefi t justifi es 
the potential risk to the fetus.

Adverse Reactions
  In clinical trials, the most frequently occurring adverse reaction was nausea 
(37% vs 20% for placebo). The most commonly occurring adverse reactions 
(≥5% and greater than placebo) were headache (18% vs 14%), constipation 
(16% vs 4%), dizziness (10% vs 6%), insomnia (12% vs 10%), hot fl ush 
(12% vs 2%), hyperhidrosis (9% vs 2%), vomiting (7% vs 2%), palpitations 
(7% vs 2%), heart rate increased (6% vs 1%), dry mouth (5% vs 2%), and 
hypertension (5% vs 2%).

Please see brief summary of Prescribing Information on the following pages. 

Please also see Full Prescribing Information at www.Savella.com.
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gained more than 0.02 g/cm2” in FIT.
Antiresorptive therapy decreases bio-

chemical markers of bone turnover, but
there is a lot of biologic variability and
no clear threshold for efficacy. Bio-
chemical marker measurements could
be used to identify nonadherence to
treatment, but “it’s cheaper just to ask,”
he said.

In a study of 2,382 osteoporotic
women starting a year of risedronate
therapy, the women were randomized to
get bone turnover markers measured at
weeks 13 and 25 or to routine visits
without marker measurements.

The results showed no difference in
adherence rates between the groups ( J.
Clin. Endocrinol. Metab. 2007;92:1296-
304). In the marker measurement group,
the adherence rate was 225% worse than
in the control group if the marker results
suggested a “bad” response to therapy
(less than a 30% decrease in marker lev-
els). 

“That was unexpected,” Dr. Bauer
said. “Bone turnover markers by them-
selves are not helpful for increasing ad-
herence” to therapy.

A separate randomized study of 75
women starting raloxifene treatment for

low bone density randomized them to
no monitoring; nurse visits at months 3,
6, and 9; or nurse visits plus bone
turnover marker measurements. The
nurse visits improved adherence to ther-
apy compared with no monitoring, but
biomarker measurements did not add
anything to the nurse visits ( J. Clin. En-
docrinol. Metab. 2004;89:1117-23).

In general, approximately 30%-40%
of patients stop taking antiresorptive
drugs within 1 year, he said.

Dr. Bauer said he has received research
funding from Amgen, Novartis, and
Procter & Gamble. ■


