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PET Tracks Monostatic
Forms of Paget’s Disease

B Y  M I R I A M  E . T U C K E R

Senior Writer

F O R T L A U D E R D A L E ,  F L A .  —  The
use of 18F-fluoride positron emission to-
mography may be useful in the follow-up
of patients with monostotic forms of
Paget’s disease, Dr. Jean-Pierre Devogelaer
said at a meeting sponsored by the Paget
Foundation for Paget’s Disease of Bone
and Related Disorders.

In Paget’s disease of bone, biochemical
markers are used to monitor treatment re-
sponse. However, in patients with limited
bone involvement, these global indices of-
ten remain in the normal range, said Dr.
Devogelaer, professor of rheumatology
at Catholic University of Louvain and
Saint-Luc University Hospital, Brussels.

Positron emission tomography (PET)
using 18F-fluoride as an imaging agent ap-
pears to be of value in measuring region-
al skeletal metabolism, and therefore may
be helpful in determining whether bis-
phosphonate therapy should be stopped or
prolonged depending on the local level of
pagetic activity, he said.

Twelve patients with monostotic
Paget’s disease of bone underwent 1-hour
dynamic 18F-fluoride PET scans at baseline
and at 1, 6, and 12 months after bisphos-
phonate treatment (intravenous
pamidronate in nine, oral risedronate in
two, and oral tiludronate in one). Bio-
chemical markers were measured at the
same time points. The affected areas were
pelvis in three patients, tibia in three, fe-
mur in two, and humerus, vertebral body,
skull, and scapula in one patient each. 

Changes in bone metabolism as mea-
sured by the PET scans were assessed in

two ways: via dynamic plasma clearance
of 18F-fluoride to bone mineral, which re-
quires arterial blood sampling; and with
a standardized uptake value, a semi-
quantitative index that averages the trac-
er uptake with respect to the injected
dose and the body weight. Calculation of
the standardized uptake value does not
require arterial sampling and therefore is
a far more convenient method for mea-
suring pagetic activity in a clinical setting,
Dr. Devogelaer added. 

The two values correlated with each
other at all time points. Both showed huge
activity prior to treatment and significant
drops thereafter, by about 30% at 1 month,
40% at 6 months, and nearly 50% at 1 year. 

In contrast, the biochemical markers
correlated with the PET scan results at
baseline but not after treatment: Total al-
kaline phosphatase dropped by about
25% at 1 year, but remained within the
normal range throughout the study. Fast-
ing levels of urinary N-terminal cross-
linking telopeptide of type I collagen
(NTX) decreased significantly up to 6
months, but not thereafter. Bone-specif-
ic alkaline phosphatase dropped by about
30%-35% at 1 month, but remained sig-
nificant only up to 6 months. Such
changes in biochemical markers are not
adequate for follow-up, he said.

An audience member noted that PET
scans are expensive and not covered for
Paget’s disease in the United States. Dr. De-
vogelaer replied, “We hope that the cost
will decrease. But we see that with the bi-
ological parameters, there is no correlation
after treatment. To appreciate the activity
of monostotic Paget’s disease of bone, we
need something else.” ■

Scans taken during follow-up might be helpful in

determining course of bisphosphonate therapy.

Level of Cathepsin K Predicts

Response in Paget’s Disease

B Y  M I R I A M  E . T U C K E R

Senior Writer

F O R T L A U D E R D A L E ,  F L A .  —
Serum cathepsin K levels could serve as
a useful measure in the management of
patients with Paget’s disease of bone,
Dr. Daniela Merlotti said at a meeting
sponsored by the Paget Foundation for
Paget’s Disease of Bone and Related
Disorders.

Cathepsin K,
a cysteine pro-
tease enzyme, is
the most abun-
dantly synthe-
sized protein of
the resorbing
osteoclast, and
plays an impor-
tant role in the
degradation of
the organic matrix of bone. Recent
studies have suggested that the enzyme
may serve as a marker for fracture pre-
diction and bone mineral density ( J.
Lab. Clin. Med. 2005;146:13-7) and as a
parameter for bone metabolism in pa-
tients with early rheumatoid arthritis
(Arthritis Res. Ther. 2005;7:R65-70),
noted Dr. Merlotti of the University of
Siena, Italy.

Serum cathepsin K levels were as-
sessed before and after bisphosphonate
treatment in 60 patients with Paget’s dis-
ease and in 50 age-matched controls
without the disease. Serum total alkaline
phosphatase (ALP), carboxyterminal
cross-linked telopeptide of type I colla-
gen (sCTX), and bone-specific ALP were
also measured. 

At baseline, serum cathepsin K levels
were significantly higher in the Paget’s
disease patients, compared with the con-
trols, and were higher in patients with
polyostotic disease than in those with

monostotic disease. Baseline cathepsin K
correlated positively with sCTX and uri-
nary calcium, but not with total or bone-
specific ALP. Similar but weaker corre-
lations were seen in the controls, Dr.
Merlotti said.

Overall, intravenous bisphosphonate
treatment reduced cathepsin K levels by
28% at 3 days, 34% at 30 days, 45% at 3
months, 29% at 6 months, and 32% at 1
year. At each time point, the reduction in

cathepsin K was sig-
nificantly greater
among the 20 pa-
tients treated with
zoledronate than in
the 40 who received
pamidronate. With
p a m i d r o n a t e ,
serum cathepsin K
levels increased be-
tween 3 and 6

months, while on zoledronate the levels
decreased continuously. 

For the group as a whole, serum ALP
dropped by 33% at 30 days and 24% at
90 days, then increased slightly there-
after up to 1 year. However, when ex-
amined separately, ALP levels in the
zoledronate group continued to drop,
while they increased after 6 months
with pamidronate. At 6 months, serum
ALP had normalized in 88% of the zole-
dronate patients, compared with just
31% of the pamidronate group, Dr.
Merlotti reported.

The evaluation of cathepsin K levels
at 3 months predicted the response to
bisphosphonate treatment: The Paget’s
disease patients in whom cathepsin K
was decreasing at 3 months had an 18%
reduction in total serum ALP levels at
6 months, while those in whom cathep-
sin K was rising at 3 months showed a
5% increase in total serum ALP at 6
months, she said. ■

ALP levels in the
zoledronate group
continued to drop
after 6 months
but increased with
pamidronate.

DR. MERLOTTI

PTH Appropriate for a Select Few Patients With Bone Loss
B Y  T I M O T H Y  F. K I R N

Sacramento Bureau

S N O W M A S S ,  C O L O.  —  The current evidence suggests
it is a very small group of individuals with low bone den-
sity who should be treated with parathyroid hormone, Dr.
Lenore Buckley said at a symposium sponsored by the
American College of Rheumatology.

Probably the only patients who are proper candidates
for parathyroid hormone
(PTH) therapy, according to
a recent cost-effectiveness
analysis, are those patients
who have an extremely low
T score, below –3.5, and
who are at least 70 years
old or have had a vertebral
fracture, said Dr. Buckley, a professor of internal medi-
cine at Virginia Commonwealth University, Richmond.

The cost-effectiveness analysis to which she referred
considered the case of a postmenopausal woman with os-
teoporosis and compared four different treatment strate-
gies: calcium and vitamin D supplementation, 5 years of
treatment with alendronate, 2 years of PTH therapy, and

2 years of PTH followed by 5 years of alendronate.
The analysis said that vitamin D supplementation and

the alendronate treatment fell within the cost range that
is considered economical. The 5 years of alendronate treat-
ment cost $15,800 per quality-adjusted life year gained.
The 2 years of PTH therapy alone was not as effective as
the alendronate alone regimen, and cost more. And the
combined PTH followed by alendronate regimen cost
$157,500 per quality-adjusted life year gained, which is con-

sidered well outside the
range of cost effectiveness.

It was only when the risk
of fracture became very
high that the combined reg-
imen began to become cost
effective.

Those findings appear to
be practical and to reflect what recent research indicates
about PTH treatment, Dr. Buckley said.

PTH does seem to produce greater increases in bone
density than bisphosphonates, and in patients who are
at high risk of fracture, the hormone appears to reduce
the rate of fracture by approximately 65% over 2 years,
she said. But PTH also costs about $7,000 a year, and pa-

tients have a hard time with the required daily injections.
A number of recent studies have looked at combining

PTH with bisphosphonates as a way to either improve on
the density gains or make treatment easier. 

Those studies have found that it is possible to get some
additional benefit when PTH is used cyclically (3-month cy-
cles) with continuous bisphosphonate treatment and that
there may be some benefit in using PTH in patients who
do not seem to be responding to bisphosphonate treatment.

But, in general, combining the two appears to damp-
en the gains in density that are achieved with PTH alone,
probably because it is not possible to fully uncouple bone
resorption, which is prevented with bisphosphonate treat-
ment, from bone formation, which is stimulated by
PTH, Dr. Buckley said.

She said that given the length of activity of bisphos-
phonates, it probably would take a patient about 1 year
off bisphosphonate treatment to be ready to reap the full
benefit of PTH.

However, the present evidence suggests it’s possible to
consolidate gains achieved with PTH treatment by fol-
lowing it with a bisphosphonate; a year of PTH followed
by a year of alendronate can produce a 12% increase in
bone mineral density in the lumbar spine. ■

Combining PTH with a bisphosphonate
seems to dampen density gains seen
with PTH alone—likely because bone
resorption is inseparable from formation.
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