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• ABSTRACT 
Of f ice-based phys ic ians can n o w use 
u l t r asonog raphy of t h e heel t o screen for 
os teoporos is a n d es t ima te t h e risk o f 
f ractures. In t r ea t i ng osteoporos is , 
a l e n d r o n a t e has been s h o w n t o increase 
b o n e m inera l dens i ty a n d t o decrease the 
inc idence o f f ractures. 

W O RECENT DEVELOPMENTS s h o u l d r e v o -
lutionize the diagnosis and manage-

ment of osteoporosis: 
• Ultrasound machines are now available 

that make it possible to estimate the risk of frac-
tures (although dual-energy x-ray absorptiome-
try, or DEXA, remains the gold standard). 

• Alendronate has been shown to 
increase bone density and decrease the inci-
dence of fractures. 

With these tools in hand, physicians now 
need to create a systematic process for screen-
ing for osteoporosis in their primary care 
patients, and for treating this common and 
debilitating disease. I envision that soon we 
will routinely screen all adult patients for 

'The author has performed research that was paid for by the 
manufacturers of a drug and device discussed in this paper: Merck & Co., 
Inc. and Hologic, Inc. 

osteoporosis, just as we now do for hyperten-
sion and hypercholesterolemia. 

• E P I D E M I O L O G Y OF OSTEOPOROSIS 

Osteoporosis is common, affecting 25 million 
people in the United States. Four of five per-
sons with osteoporosis are women, and among 
postmenopausal women, the prevalence may 
be as high as 50%. ' A 50-year-old woman 
faces a lifetime risk of pathologic fracture of 
approximately 40%. 

See editorial, page 403 

Approximately 1.5 million persons per 
year suffer fractures as a result of osteoporosis, 
at a cost of nearly $10 billion.2 More women 
have osteoporosis-related fractures than have 
uterine, breast, or ovarian cancer combined. 

Too often, osteoporosis is diagnosed only 
after the patient suffers a fragility fracture. We 
need to do more to detect and treat it before 
fractures develop. 

• ULTRASOUND FOR DETECTING 
OSTEOPOROSIS 

Rone mineral density is reported in several 
ways: in g/cm2, in standard deviations above 
or below the mean value for young adults (a 
scale called the T score), and in standard devi-
ations above or below the mean for normal 
subjects matched for age and sex (a scale 
called the z score). T h e World Health 
Organization defines osteoporosis as a T score 
of -2 .5 or lower, and osteopenia as a T score 
between - 1 and —2.5.3 

Dual-energy x-ray absorptiometry (DEXA) 
is the most commonly used method for measur-
ing bone mineral density. It is extremely pre-
cise, but it has several disadvantages. It is 
expensive, and therefore probably underused. 
Some states require that the test be performed 
by a radiologist or a licensed radiographic tech-
nician, increasing the cost. It is inconvenient, 
because the results are not available immedi-
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ately, requiring the patient to return for a fol-
low-up visit. 

Advantages of ultrasound 
T h e ultrasound machines now available mea-
sure the attenuation and speed of sound passing 
through the heel bone. This technology obvi-
ates the disadvantages of DEXA listed above. 
T h e machines are small and portable, and give 
results within 60 seconds. A nurse or medical 
assistant can give the test. T h e machine is rela-
tively inexpensive: approximately $30,000 vs 
two to three times as much for a D E X A 
machine. In turn, the test is less expensive. 

Another advantage: unlike DEXA, which 
measures only the density of the bone, ultra-
sonography also provides information about 
the architecture of the bone—factors such as 
trabecular density, spacing, and orientation, 
which affect the likelihood of fracture. 

Is ultrasonography accurate? Critics point 
out that ultrasound measurements correlate 
only roughly with D E X A measurements, with 
an r value of about 0.5.4 (An r value of 1.0 
would indicate a perfect correlation, while a 
value of 0 would indicate no correlation at 
all.) T h e test is done to the calcaneous b o n e — 
not the neck of the femur or the vertebrae, 
which are the most common fracture sites. 
Moreover, since all the studies of osteoporosis 
treatment to date have used D E X A measure-
ments, how does one use ultrasonography to 
evaluate the effect of therapy on bone? 

I believe these arguments may be irrele-
vant. T h e point of testing is to evaluate the risk 
of fracture, not the bone mineral density per se, 
and with either type of measurement the risk of 
fractures approximately doubles with each stan-
dard deviation below the mean.5 '6 

We can combine the ultrasound-derived 
information with information derived from the 
patient's history and predict her risk of fracture 
more accurately. For example, a woman's risk 
of hip fracture doubles again if her mother ever 
had a hip fracture, and increases yet again if 
she herself had a fragility fracture. 

• ALENDRONATE FOR TREATING 
OSTEOPOROSIS 

Alendronate is a bisphosphonate, a family of 
molecules with a high affinity for hydroxyap-

atite crystals in bone. Once they bind to bone, 
they have a half-life similar to that of calcium: 
approximately 10 years. 

Bisphosphonates inhibit both the bone-
resorbing osteoclasts and, to a lesser degree, 
the bone-depositing osteoblasts. However, the 
newer bisphosphonates such as alendronate 
are much more specific in their action on the 
osteoclasts than are older agents such as 
etidronate. T h e net effect is an increase in 
bone deposition and bone mineral density. 

Studies wi th a lendronate 
Effects on bone mineral density. In con-

trolled studies in postmenopausal women with 
osteoporosis,7'8 alendronate therapy increased 
bone mineral density by approximately 2 % to 
9 % over 3 years, depending on the site mea-
sured. In general, the increases in the lumbar 
spine were slightly greater than the increases 
in the hip, which in turn were greater than the 
increases in total-body measurements. 

In contrast, patients receiving placebo lost 
approximately 1% of their bone density in 3 
years, even though all patients received sup-
plemental calcium and vitamin D. 

Effects on fracture incidence. In two 
studies,8'9 alendronate therapy decreased the 
incidence of fractures by approximately 50%, 
with somewhat greater decreases in fractures 
of the spine and hip than of other bones. 

Adverse effects of a lendronate 
Alendronate appears to be safe and well toler-
ated. Side effects are mainly gastrointestinal 
and include abdominal pain, dyspepsia, and 
flatulence. 

Esophagitis has been reported in 199 of 
approximately 470 ,000 persons taking alen-
dronate worldwide.10 Persons may be more 
vulnerable to this effect if they lie down after 
taking the drug, or take it with less than a full 
glass of water (see the discussion of dosing, 
below). 

Metabol ism of a lendronate 
Less than 1% of an oral dose of alendronate 
is absorbed, and the drug is cleared almost 
entirely by the kidneys. It does not induce 
the cytochrome P450 system and thus does 
not potentiate or inhibit the action of other 
drugs. 

Combine 
ultrasound 
information 
with patient 
history to 
estimate 
fracture risk 
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M E D I C A L G R A N D R O U N D S 

Black coffee 
reduces 
alendronate 
absorption by 
about 60% 

Dosage of a lendronate 
T h e optimum dosage of alendronate for the 
treatment of osteoporosis is 10 mg daily.8-9 To 
prevent osteoporosis in women with osteope-
nia, the dosage is 5 mg.11 

To maximize absorption, pat ients 
should take alendronate with a cup of water 
at least 30 minutes before the first food, 
medication, or beverage of the day. Taking 
it with breakfast or within 2 hours afterward 
reduces absorption by more than 9 0 % . Even 
taking the drug with black coffee or orange 
juice reduces absorption by approximately 
60%. 

Because alendronate can irritate the 
mucosa of the upper gastrointestinal system, 
patients should take a full glass of water with 
the drug, and remain upright afterward. 

How long to take alendronate? 
Since bone resorption and deposition are 
strongly linked, we would expect the effec-
tiveness of bisphosphonates to diminish over 
years of continuous use. In the studies cited 
above, patients continued to gain bone densi-
ty throughout the 3 years of the studies, but 
most of the increase occurred in the first year. 
A 5-year study showed that there was little 
additional increase after 3 years.12 It is impor-
tant to note, however, that the gains are 
maintained with continued use. 

After patients stop taking alendronate 
they begin to lose bone mineral density 
again, but at a rate similar to that in 
patients who never took alendronate. 1 3 In 
contrast, patients who stop taking estrogen 
or calci tonin experience accelerated bone 
loss. 

These facts suggest that the best strategy 
would be to take alendronate for several years 
and then stop or take a low maintenance dose. 
Another possibility might be to take alen-
dronate only once a week instead of daily. 
Further research is needed to settle this ques-
tion. 

• TWO ALTERNATIVES TO ESTROGEN 
TO PREVENT OSTEOPOROSIS 

Bone loss takes place most rapidly in the 
first few years after menopause. Estrogen 
replacement is the current standard for pre-

vent ing osteoporosis, but many women 
have contraindications to it, experience 
unacceptable side effects, or simply do not 
wish to take it. 

Two drugs, alendronate and raloxifene, 
may be good alternatives to estrogen for pre-
venting bone loss early after menopause, 
although neither of them alleviates 
menopausal symptoms such as hot flashes. 

Alendronate as early postmenopausal 
intervent ion 
T h e EPIC study (Early Postmenopausal 
Intervention Cohort ) 1 1 enrolled 1 ,609 
women in their early postmenopausal years. 
Their average age was 53 years, and they were 
a mean of 6 years postmenopause. 

Patients who were willing to receive hor-
mone replacement therapy were randomly 
assigned to receive either placebo, alen-
dronate 2.5 or 5 mg/day, or an estrogen-prog-
estin combination. Those who did not wish to 
receive estrogen received either placebo or 
alendronate. 

By 2 years, most of the patients receiv-
ing placebo had lost bone mineral density. 
In contrast, most patients receiving estro-
gen-progestin gained. Pat ients receiving 
alendronate also gained, but not as much as 
with estrogen-progestin. T h e average gain in 
the lumbar spire was 4 % with hormone 
replacement therapy, vs 2 . 9 % with alen-
dronate. T h e average gain in the total hip 
was 1 .8% with hormone replacement, vs 
1 . 3 % with alendronate. 

T h e incidence of side effects was no dif-
ferent with alendronate than with placebo. 
S ince patients received estrogen-progestin 
"open label," no comparison of estrogen side 
effects would be valid. 

Raloxifene 
Raloxifene, a selective estrogen-receptor 
modulator, may be another good alternative. 
A recent study showed that raloxifene 
increases bone mineral density and lowers 
serum cholesterol and low-density lipoprotein 
levels without stimulating the endometri-
um. '4 According to the manufacturer, the 
effect on bone is less than with estrogen 
replacement (data on file, Lilly Research 
Laboratory). 
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• THE IMPORTANCE OF CALCIUM 
AND VITAMIN D 

I n t h e studies descr ibed above , all pa t i en ts 
rece ived s u p p l e m e n t a l c a l c i u m a n d v i t a m i n D 
or dietary c o u n s e l i n g about these substances . 

I n a 3 - y e a r study,'5 2 6 ( 1 3 % ) o f 2 0 2 elder-
ly persons rece iv ing p l a c e b o suffered a n o n -
ver tebra l fracture, c o m p a r e d wi th o n l y 11 
( 6 % ) o f 1 8 7 persons rece iv ing 5 0 0 mg o f cal-
c i u m plus 7 0 0 I U o f v i t a m i n D per day. 

M a n y persons do n o t ingest e n o u g h ca l c i -
u m . T h e U n i t e d S t a t e s R e c o m m e n d e d 
Die tary A l l o w a n c e ( U S R D A ) is 8 0 0 mg/day, 
but I r e c o m m e n d m o r e : 1 , 5 0 0 mg/day for post-
m e n o p a u s a l w o m e n , and 1 , 0 0 0 mg/day for pre-
m e n o p a u s a l w o m e n and p o s t m e n o p a u s a l 
w o m e n r e c e i v i n g h o r m o n e r e p l a c e m e n t ther -
apy. I n addi t ion , I r e c o m m e n d 8 0 0 IU/day o f 
v i t a m i n D . ( O n e cup o f mi lk supplies a b o u t 
3 0 0 mg c a l c i u m and 1 0 0 I U o f v i t a m i n D . ) 

A t a m i n i m u m , we should try to m a k e sure 
t h a t p e o p l e take in at least 4 0 0 mg o f c a l c i u m 
per day, because levels less t h a n this lead t o 
a c c e l e r a t e d b o n e loss. • 
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