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OSTEOPOROSIS

Th e World Health Organization (WHO) has fi -
nally released the FRAX risk-assessment tool, 
which enables clinicians to calculate a wom-
an’s 10-year risk of developing a hip fracture 
or any major osteoporotic fracture. Th e tool  
(at www.shef.ac.uk/FRAX) should, ultimate-
ly, be available as part of all dual-energy x-ray 
absorptiometry (DXA) software so that, when 
bone mass is measured, the patient’s 10-year 
risk of hip fracture and overall osteoporotic 
fracture is reported along with bone density. 

FRAX has diff erent thresholds for treat-
ment from country to country, depending 
on resources available. Th e tool uses age, 
weight, height, fracture history, parental 
fracture history, smoking status, glucocorti-
coid use, history of rheumatoid arthritis, al-

cohol consumption, and bone mineral den-
sity (BMD) of the femoral neck to determine 
a woman’s risk of fracture.

In many respects, this tool is a welcome 
change from the use of BMD measurements 
alone. I have long been concerned that many 
clinicians base treatment decisions solely on 
T-scores. Compare, for example, a 51-year-
old newly menopausal woman who has a 
T-score of -2.0 at the hip with a 67-year-old 
woman who has the same T-score but who 
entered menopause at age 48 with a T-score 
of 0. Th ese women have the same bone mass 
but very diff erent degrees of bone quality 
and fracture risk. 

Nevertheless, use of an arbitrary thresh-
old (i.e., 3% risk of hip fracture and 20% risk 

} release of the long-

awaited fracture risk-

assessment tool, FRAX, 

from the World Health 

Organization

} release of updated 

guidelines on osteopo-

rosis treatment from the 

National Osteoporosis 

Foundation—the fi rst

revision since 2003

} investigations of a 

possible association 

between atrial fi brillation 

and oral bisphosphonates

} release of guidelines 

on diagnosis, risk 

identifi cation, prevention, 

and management 

of bisphosphonate-

associated osteonecrosis 

of the jaw 

} reports of low-energy 

femoral-shaft fractures 

associated with long-term 

use of alendronate

} report of data from a 

comparison of alendronate 

and denosumab, a new 

antiresorptive agent.

Each of these is explored 

in detail in this review.

›› Steven R. Goldstein, MD
Dr. Goldstein is Professor of Obstetrics and Gynecology at New York University School of Medicine 
in New York City. He is also Director of Gynecologic Ultrasound and Co-Director of Bone Densitometry 
at New York University Medical Center.

IN THIS 
ARTICLE

New NOF 
guidelines
page 42

Oral bisphosphonates 
and atrial fi brillation
page 43

Distinctive fracture 
pattern linked to 
long-term alendronate
page 45

Among developments of the past year:

Dr. Goldstein serves on the advisory boards of Eli Lilly, Pfi zer, GlaxoSmithKline, Novo Nordisk, Novartis, 
Procter & Gamble, Upsher Smith, and Wyeth; is a consultant for Cook ObGyn and Ackrad Labs (a Cooper 
Co.); and is a speaker for Eli Lilly, Novo Nordisk, Procter & Gamble, and Wyeth. 

FRAX tool makes it possible to direct FRAX tool makes it possible to direct 
therapy to women who need it mosttherapy to women who need it most

DENOSUMAB BUILDS BONE
PAGE 46

41_OBGM1108   4141_OBGM1108   41 10/21/08   1:10:18 PM10/21/08   1:10:18 PM

Copyright® Dowden Health Media  

For personal use only

For mass reproduction, content licensing and permissions contact Dowden Health Media.



UPDATE
on osteoporosis

OBG Management  |  November 2008  |  Vol. 20  No. 1142

of any osteoporotic fracture over the next 10 
years) to determine who gets treatment has 
limitations. Virtually all bone experts would 
agree that a pharmacotherapeutic agent that 
reduces hip fracture by 50% is a “home run.” 
However, if we deny treatment until a wom-
an’s 10-year risk of hip fracture reaches 3%, 
that is the same as saying that, for every 100 

women who are treated, only 1.5 will fracture 
a hip instead of three. Th e health establish-
ment may call that cost-eff ective, but it will 
not be acceptable to all patients.

Moreover, patients do not always under-
stand the diff erence between risk reduction 
and prevention. It pays to remember these 
facts when counseling women.
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the USA. Osteoporos Int. 2008;19:449–458.
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fracture risk: a new paradigm with worldwide appli-
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In February, the National Osteoporosis 
Foundation (NOF) updated its Clinician’s 

Guide to Prevention and Treatment of Osteo-
porosis, fi rst published in 1999 and last revised 
(with minor changes) in 2003. Th e guidelines 
are available at www.nof.org/professionals/
clinicians_guide_landing_pg.htm, along with 
a link to the WHO fracture risk-assessment 
tool, FRAX (www.shef.ac.uk/FRAX).

Th e previous NOF guidelines applied only 
to postmenopausal white women and based 
recommendations for intervention entirely on 
a patient’s T-score, with some modifi cation of 
the level of intervention with the presence of 
clinical risk factors. Th e new guidelines make 
use of FRAX to focus recommendations on 
those at highest risk of fracture. 

When to begin treatment
Th e new NOF guidelines advise the practi-
tioner to:

NOF uses new risk-assessment tool NOF uses new risk-assessment tool 
to refi ne treatment guidelinesto refi ne treatment guidelines

 •  check for secondary causes of osteo-
porosis

 •  recommend BMD testing for women 65 
years and older, for younger postmeno-
pausal women when the risk-factor pro-
fi le raises concern, and when there is a 
history of fracture 

 •  initiate treatment in women who have 
had hip or vertebral fracture

 •  initiate treatment in women who have a 
DXA-based T-score ≤-2.5 at the femoral 
neck, total hip, or spine

 •  initiate treatment in postmenopausal 
women who have low bone mass (T-
score >-2.5 but <-1.0) and a 10-year risk 
of hip fracture ≥3% or a 10-year prob-
ability of any major osteoporosis-related 
fracture >20%, based on the US-adopted 
WHO absolute fracture risk model

 •  measure BMD in DXA centers that use 
accepted quality assurance measures 
appropriate for monitoring bone loss 
every 2 years. For patients on pharma-
cotherapy, DXA BMD testing is typically 
performed 2 years after initiating thera-
py and at 2-year intervals thereafter. 

New determinants of treatment
Th ese guidelines replace earlier ones in which 
all postmenopausal women who had a T-score 
<-2.0 and those who had a T-score <-1.5 “with 
risk factors” were candidates for therapy.

Recommend 
BMD testing for: 
•  women 65 years 

and older
•  younger 

postmenopausal 
women when the 
risk-factor profi le 
raises concern

•  women who 
have a history 
of fracture
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Postmenopausal women who have osteo-
porosis and are treated with once-yearly 

intravenous (IV) zoledronic acid have a higher 
risk of serious atrial fi brillation than nonusers 
do, according to a recent publication from the 
Health Outcomes and Reduced Incidence with 
Zoledronic Acid Once Yearly (HORIZON) trial. 
Th is fi nding was unexpected and had not been 
recognized previously. But does it indicate el-
evated risk with oral bisphosphonate use?

In the Fracture Intervention Trial (FIT) 
of alendronate for patients who have osteo-
porosis, the risk of serious atrial fi brillation 
was higher in alendronate recipients (1.5%, 
n=47) than in nonusers (1.0%, n=31).1 How-
ever, this diff erence did not quite reach sta-
tistical signifi cance (p=.07).

One case-control study 
points to 3% risk
Th e fi ndings in regard to annual infusion of 
zoledronic acid prompted further evaluation 
of oral bisphosphonates. Heckbert and col-
leagues conducted a population-based case-
control study at Group Health, an integrated 
health-care delivery system in Washington 
state, and estimated that 3% of incident atrial 
fi brillation might be explained by alendro-
nate use. 

Over 3 years, they identifi ed 719 women 
who had a confi rmed history of atrial fi bril-
lation and 966 controls who did not, selected 

Treatment shifts to older population
Th e new guidelines will probably shift some 
treatment from younger patients who have a 
modestly reduced BMD to an older population 
more likely to have a higher risk of fracture. 

For example, consider the following pa-
tient—a 52-year-old Caucasian woman who:
 • is 5 ft 4 in tall and weighs 130 lb
 • has no family or personal history of fracture
 • doesn’t smoke or use alcohol excessively
 • doesn’t use glucocorticoids
 • has no rheumatoid arthritis
 • has a femoral-neck T-score of -2.1.

She has a 10-year risk of hip fracture of 
1.5% and an 8.5% risk of any major osteopo-
rotic fracture. Th erefore, she is no longer a 
candidate for pharmacotherapy. (Under the 
previous guidelines, she was.) 

Conversely, a 77-year-old woman who 
has the same height, weight, and history 

and a T-score of the femoral neck of -1.4, 
has a 10-year risk of hip fracture of 2.7% and 
a 23% risk of any major osteoporotic frac-
ture. She is now a candidate for pharma-
cotherapy. (Under the previous guidelines, 
she was not a candidate.)

How to counsel the patient
Th e updated guidelines also include a range 
of recommendations on what information to 
include in patient counseling:
 • the risk of osteoporosis and related fracture
 •  the need to get adequate calcium (1,200 

mg/day) and vitamin D (800 to 1,000 IU/
day)

 •  the importance of regular weight-bear-
ing and muscle-strengthening exercise 
to reduce the risk of fall and fracture

 •  the need to avoid smoking and excess 
alcohol intake.

Oral bisphosphonates and atrial Oral bisphosphonates and atrial 
fi brillation—is there a link?fi brillation—is there a link? Postmenopausal 

women who have 
osteoporosis and 
are treated with 
once-yearly 
IV zoledronic acid 
have a higher risk 
of serious atrial 
fi brillation than 
nonusers do
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at random from the Group Health enrollment 
but matched for age and presence or absence 
of treated hypertension. More atrial fi brillation 
case patients than controls had ever used alen-
dronate (6.5% [n=47] vs 4.1% [n=40]; p=.03). 

Compared with never users of any bis-
phosphonate, those who had used alen-
dronate had a higher risk of incident atrial 
fi brillation (odds ratio, 1.86; 95% confi dence 
interval [CI], 1.09–3.15) after adjustment for 
matching variables, a diagnosis of osteopo-
rosis, and history of cardiovascular disease. 

Second case-control study 
fi nds no elevated risk 
Sørensen and associates conducted a case-
control study using medical databases in Den-
mark and concluded that there is no increased 
risk of atrial fi brillation and fl utter with use 
of an oral bisphosphonate. Th ey identifi ed 

13,586 patients who had atrial fi brillation 
and fl utter and 65,054 patients who did not. 
Of these, 435 cases (3.2%) and 1,958 controls 
(2.9%) were current users of a bisphosphonate 
for osteoporosis. Etidronate and alendronate 
were used with almost the same frequency 
among cases and controls. Th e adjusted rela-
tive risk of atrial fi brillation with current use 
of a bisphosphonate, compared with nonuse, 
was 0.95 (95% CI, 0.84–1.07). New users had a 
relative risk of 0.75 (95% CI, 0.49–1.16), broad-
ly similar to the estimate for continuing users 
(relative risk, 0.96; 95% CI, 0.85–1.09). 

Bottom line? Th ere is no compelling 
evidence that oral bisphosphonates cause 
an increase in atrial fi brillation. Even in the 
smaller case-control study that found a sug-
gestion of elevated risk, the authors think 
that, at most, 3% of cases of atrial fi brillation 
might be attributable to oral alendronate.

Khan AA, Sándor GK, Dore E, et al. Canadian 
consensus practice guidelines for bisphosphonate-
associated osteonecrosis of the jaw. J Rheumatol. 
2008;35:1391–1397. 

Since 2003, when the fi rst reports of os-
teonecrosis of the jaw (ONJ) in patients 

receiving bisphosphonates were published, 
there has been widespread uncertainty among 
patients, physicians, and oral surgeons about 
diagnosis, identifi cation of individuals at risk, 
prevention, and management of this troubling 
disorder (FIGURE 1). 

To address these concerns, a multidis-
ciplinary task force was convened by the Ca-
nadian Association of Oral and Maxillofacial 
Surgeons to systematically review the data. 
Th e task force included representatives from 
national and international societies repre-
senting the disciplines of oral surgery, den-
tistry, oral pathology, oral medicine, endo-
crinology, rheumatology, and oncology. 

After reviewing the data, the task force 
made the following recommendations:
 •  In all oncology patients, a thorough den-

tal examination, including radiographs, 
should be completed before IV bisphos-
phonate therapy is initiated. In this pop-
ulation, any invasive dental procedure 
is ideally completed before the start of 
high-dose bisphosphonate therapy. For 
nonurgent procedures in current users of 
bisphosphonate therapy, the drug should 
be discontinued 3 to 6 months before the 
dental treatment. 

 •  Nononcology patients who are starting 
oral or IV bisphosphonate therapy do 
not require a dental examination before-
hand, provided dental care is appropri-
ate and oral hygiene is good.

 •  All patients taking a bisphosponate should 
be encouraged to stop smoking, limit alco-
hol use, and maintain good oral hygiene.  

An approach to osteonecrosis ofAn approach to osteonecrosis of
the jaw among bisphosphonate usersthe jaw among bisphosphonate usersNononcology 

patients who are 
starting an oral or 
IV bisphosphonate 
do not require a 
dental examination 
beforehand, 
provided dental 
care is appropriate 
and oral hygiene 
is good
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An approach to osteonecrosis of
the jaw among bisphosphonate users

 •  Patients who have already been diag-
nosed with ONJ are best managed with 
supportive care, including pain control, 
treatment of secondary infection, and 
removal of necrotic debris. Aggressive 
debridement is contraindicated.
Th ese recommendations are extremely 

helpful, especially because they make it 
clear that the average patient who has os-
teoporosis does not need to discontinue 
therapy before undergoing a dental pro-
cedure. Nor do patients who are about to 
embark on therapy—oral or IV—need any 
special dental examination as long as they 
maintain good oral hygiene and dental self-
care.

Task force members were identifi ed on 
the basis of their knowledge and expertise 
in the diagnosis and management of ONJ.

 Osteonecrosis of the jaw FIGURE 1

Blood fl ow to bone tissue is decreased in osteonecrosis of the jaw, 

leading to death of that tissue and the eventual collapse of bone. 

ILLUSTRATIONS BY ROB FLEWELL FOR OBG MANAGEMENT

Distinctive fracture pattern linked Distinctive fracture pattern linked 
to long-term alendronateto long-term alendronate
Neviaser AS, Lane JM, Lenart BA, Edobor-Osula 
F, Lorich DG. Low-energy femoral shaft fractures 
associated with alendronate use. J Orthop Trauma. 
2008;22:346–350. 

Patients who sustain a fracture of the 
proximal femoral shaft after minimal 

or no trauma are likely to be long-term users 
of alendronate, according to a recent study. 
Th ese fractures are characterized by a simple 
transverse pattern, “beaking” of the cortex on 
one side, and hypertrophy of the diaphyseal 
cortex  (FIGURE 2, page 46).

In a retrospective study, Neviaser and 
colleagues blindly reviewed both radio-
graphs and medical records of 59 patients 
who had femoral-shaft fractures. Among 
the 25 users of alendronate, 19 had expe-
rienced low- or no-trauma fractures with 
this distinctive pattern; only one nonuser 
had (odds ratio, 139.33; 95% CI, 19.0–939.4; 
p<.0001). Th is fracture pattern was 98% spe-
cifi c to alendronate use.

Th e average duration of alendronate use 
in patients who had this fracture pattern was 
signifi cantly longer than in those who did not 
(6.9 years vs 2.5 years, respectively; p=.002). 
Only one patient with this fracture pattern had 
been taking alendronate for less than 4 years.

First reports came in 2005
Neviaser and associates mention case reports 
from 2005 that described nine patients who 
sustained spontaneous nontraumatic, non-
pathologic fractures while on prolonged alen-
dronate therapy (>3 years).2 In 2007, Goh and 
colleagues reported 13 subtrochanteric frac-
tures, nine of which occurred in patients treat-
ed with alendronate. Of the nine, eight had a 
pattern associated with cortical hypertrophy.3

Cause-and-effect relationship 
remains unproven
Th e proximal femoral shaft is normally sub-
jected to high stress, Neviaser and colleagues 

The average 
duration of 
alendronate use 
among patients who 
had this fracture 
pattern was 6.9 
years, compared 
with 2.5 years 
among women 
who did not

Normal jaw   Osteonecrotic lesion
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observe, and would not be expected to frac-
ture from minimal trauma without underlying 
bone pathology.

In their study, 11 patients who had 
untreated osteoporosis had femoral-shaft 
fractures, but none had this specifi c pat-
tern (unicortical beak, hypertrophied di-
aphyseal cortex). Th e authors hypothesize 
that adynamic metabolism from impaired 
resorption may be the underlying patho-
physiology that leads to these fractures. 
Th ey also point out that, although the pat-
tern was 98% specifi c to alendronate users, 
this does not necessarily prove cause and 
eff ect—only an association. Clearly, further 
study is necessary. 

1. Cummings SR, Schwartz AV, Black DM. Alendronate and 
atrial fi brillation [letter]. N Engl J Med. 2007;356:1895–1896.
2. Odvina CV, Zerwekh JE, Rao DS, Maalouf N, Gottschalk 
FA, Pak CY. Severely suppressed bone turnover: a potential 
complication of alendronate therapy. J Clin Endocrinol Metab. 
2005;90:1294–1301. 
3. Goh SK, Yang KY, Koh JS, et al. Subtrochanteric insufficiency 
fractures in patients on alendronate therapy: a caution. J Bone 
Joint Surg Br. 2007;89:349–353. 

Denosumab outperforms alendronate in phase 3 trial
Brown JP, Prince RL, Deal C, et al. Compari-

son of the effect of denosumab and alendro-

nate on bone mineral density and biochemical 

markers of bone turnover in postmenopausal 

women with low bone mass: a randomized, 

blinded, phase 3 trial. J Bone Miner Res. 

2008; Sep 3 [Epub ahead of print]. 

In the fi rst head-to-head compari-
son of a nonbisphosphonate with 
alendronate, Brown and colleagues 
found signifi cantly increased BMD 
at the total hip with denosumab af-
ter 12 months of use (3.5% vs 2.6%; 
p<.0001). This fi nding was reported 
at the American Society of Bone and 
Mineral Research annual meeting in 
Montreal in September. 
 Denosumab is an antiresorptive 
agent that inhibits osteoclast-me-
diated bone resorption and works 
through a different pathway than 
bisphosphonates. It is a fully human 

monoclonal antibody that neutralizes 
RANKL, a key mediator of osteoclast 
function, formation, and survival. De-
nosumab is injectable (subcutane-
ous) and is given every 6 months.

All sites showed 
improvement in BMD
In the phase 3 trial, 1,189 postmeno-
pausal women who had a T-score at 
the total hip or lumbar spine ≤-2.0 
were randomized to receive a sub-
cutaneous injection of denosumab 
(60 mg every 6 months plus an oral 
placebo weekly) or oral alendronate 
(70 mg weekly plus a subcutaneous 
placebo injection every 6 months). 
Bone mineral density was moni-
tored at various sites to detect any 
changes, as were bone-turnover 
markers at various times during the 
study. 

 In addition to BMD at the total hip, 
denosumab increased BMD at the 
following sites at 12 months, com-
pared with alendronate: 
} femoral neck, 0.6% 
} trochanter, 1.0%
} lumbar spine, 1.1%
}  distal radius, 0.6% (p≤.0002 

at all sites). 
Denosumab also was associated 
with a signifi cantly greater reduction 
of bone-turnover markers than alen-
dronate. The two groups had simi-
lar laboratory values and adverse 
events. 
 Although these preliminary results 
are extremely encouraging, we await 
data on fracture reduction from a 
study under way in postmenopausal 
women who have osteoporosis be-
fore defi nitive recommendations can 
be made about this agent. 

Low-impact femoral 
fracture
 FIGURE 2

Simple transverse fractures of the proximal 

femur after low or no trauma have been linked 

to long-term alendronate use.
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