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It is now well recognized that osteoporosis (OP) is a
problem in patients with ankylosing spondylitis (AS)1-4.
Although osteoporotic fractures are usually seen late in the
disease course, the process begins early5-7. Osteoporotic
vertebral compression fractures affect up to 21% of
patients with AS, at a rate more than 5 times that
expected6,8-10, and may occur silently8,10 or with minor
trauma11. While there are guidelines for the detection and
treatment of postmenopausal OP12,13, steroid induced OP14,
and OP associated with rheumatoid arthritis15, there is no
clear guidance to the appropriate management of OP in
patients with AS.

To establish what might be considered as reasonable
practice in our own unit, we surveyed the approaches of
other British consultant rheumatologists in order to deter-

mine the extent to which there is consensus over this
issue.

MATERIALS AND METHODS
A questionnaire comprising 14 questions was sent to 449 British rheuma-
tologists. Names and addresses of all consultant rheumatologists working
for the British National Health Service were provided by the Arthritis
Research Council. These consultants were approached without selection.
Three hundred and ten (69%) of the 449 questionnaires sent were returned
unspoiled.

The 14 questions dealt with the following: the number of patients with
AS seen by each specialist, the facilities available for the measurement of
bone mineral density (BMD), the skeletal sites used in the assessment of
BMD, the proportion of patients with AS in which BMD measurements
should be performed, the use of other markers of bone turnover, and the
intervals at which a BMD measurement should be repeated.

In addition, 2 clinical scenarios were presented: the first involved a
young woman with osteopenia and the second a middle-aged man with OP.
Respondents were asked to interpret the BMD measurements and to indi-
cate which investigations they would perform and what treatment they
would offer.

RESULTS
Three hundred three (97.7%) respondents saw one or more
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patients with AS each month, with 39 (12.6%) seeing more
than 10 patients per month. Ninety-eight (31.6%) indicated
that the assessment of the presence of OP formed part of
their routine management. 

When asked to indicate which facilities were available
for the measurement of BMD, 275 (88.7%) had access to
dual energy X-ray absorptiometry (DEXA), 51 (16.5%) had
access to quantitative computerized tomography (QCT), and
44 (14.2%) to quantitative ultrasound. Fifty (16.1%) of these
consultants indicated that access to DEXA was limited
either because tests were carried out at a neighboring trust or
because facilities were only available privately. No informa-
tion was sought as to rationing of test availability.

For 284 (91.6%) respondents, DEXA was the technique
they used in practice for assessing BMD. Thirty-one (10%)
used QCT and 19 (6.1%) quantitative ultrasound. Of the 292
respondents who specified which skeletal sites they used in
assessment, 272 (93.2%) used the lumbar spine and femoral
neck, but 18 (6.2%) routinely assessed BMD at the lumbar
spine only.

When asked, “In what proportion of your AS patients
would you perform BMD measurements,” 218 (70.3%)
indicated that they would perform a BMD measurement in
some of their existing patients with AS and 155 (50%) in
some of the newly diagnosed patients. Among those
performing BMD measurements in their existing patients,
147 (67.4%) took measurements in up to 25% of these
patients. Of the 155 who performed a BMD measurement on
some of their new patients, 112 (72.3%) indicated that they
would do so in up to 25% of new patients, with 10 (6.5%)
indicating that they would do so in all new patients. Sixty-
two (20%) respondents would not measure BMD in any
patient.

One hundred one (32.6%) respondents gave some dietary
advice to patients with AS whereas 306 (98.7%) gave advice
on exercise. 

Two questions addressed the management of osteopenia
and hip OP. Presented with a 30-year-old woman with a T
score of between –2.5 and –1.0, 269 (86.8%) and 252
(81.30%) respondents would measure serum calcium and
total alkaline phosphatase, respectively. One hundred
twenty-one (39%) would measure vitamin D levels and 78
(25.2%) would measure parathyroid (PTH) hormone levels.
Only 2 (0.6%) would measure osteocalcin and 9 (2.9%)
urinary hydroxyproline. One hundred sixty-eight (54.2%)
respondents would prescribe calcium and vitamin D supple-
ments for this individual, while 66 (21.3%) would prescribe
a bisphosphonate. Ninety-nine (31.9%) would not prescribe
calcium and vitamin D or a bisphosphonate. Two hundred
four (65.8%) would prescribe an exercise regimen.

The second case was that of a 48-year-old man with
advanced spondylitis and femoral neck T score of –2.80.
The lumbar BMD was apparently normal with a T score of
–0.23. Two hundred seventy-one (87.4%) and 252 (81.3%)

respondents would measure calcium and total alkaline phos-
phatase, respectively. One hundred twenty-six (40.6%) and
89 (28.7%) would measure vitamin D and PTH, respec-
tively. Two hundred fourteen (69.0%) would measure testos-
terone levels, but only 5 (1.6%) and 12 (3.9%) would
measure osteocalcin or urinary hydroxyproline, respec-
tively. Two hundred thirty-eight (76.8%) respondents would
prescribe a bisphosphonate and 99 (31.9%) calcium and
vitamin D, with some prescribing both. Thirty-eight (12.3%)
would not prescribe calcium and vitamin D or a bisphos-
phonate. Sixteen (5.2%) would prescribe hormone replace-
ment therapy and only 158 (51.0%) would advocate an
exercise regimen. 

Only a very small proportion of rheumatologists use
additional markers of OP. Eleven (3.5%) use urinary cross-
linking C- and N-terminal telopeptides of type 1 collagen
and 14 (4.5%) urinary pyridinium cross-links of collagen.
Fourteen (4.5%) measure urinary fasting calcium.

The final 2 questions addressed the issue of in whom and
when to repeat the bone density measurement. One hundred
twenty (38.7%) would subsequently repeat a bone density
measurement in a patient who had a normal density result.
Two hundred fifty-five (82.3%) would perform a repeat
bone density measurement in a patient with a T score
between –2.5 and –1.0 and 257 (82.9%) would repeat the
measurement in an individual with a T score < –2.5. There
was no real consensus when the measurement should be
repeated in individuals with a normal bone density, although
56 of 120 (46.7%) respondents who would repeat it would
do so after 5 years. When the initial T score was between
–1.0 and –2.5, 45 (17.6%) would repeat the measurement at
one year, 130 (51.0%) at 2 years, and 66 (25.9%) at 3 years
(Figure 1). When the initial T score was < –2.5, 97 (37.7%)
would repeat the measurement at one year and 130 (50.6%)
at 2 years. Thirty (11.7%) respondents would repeat the
measurement at longer intervals.

The mean responses showed that BMD would be
repeated after 3.65 years if initial T scores indicated normal
values, after 2.24 years if initial osteopenic values were
found, and after 1.76 years if initial osteoporotic values
were found. 

DISCUSSION
It is clear that there is little consensus among British
rheumatologists as to how to manage AS related osteo-
porosis. In light of published guidelines in postmenopausal
and steroid induced OP, it is surprising that there is such a
diversity of opinions. We were particularly surprised that at
most one in 4 AS patients would be likely to be offered a
BMD measurement, that treating osteopenia with vitamin D
and calcium is not generally seen to be essential, and that
treating OP with vitamin D and calcium alone is seen by
many rheumatologists to be acceptable clinical practice.

The responses to our questionnaire showed that there is a
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measure of consensus regarding the following: (1) Most
rheumatologists use DEXA for measuring bone density,
although 16% either have no access to this or have to use
services of another hospital or trust. (2) Eighty percent of
rheumatologists would measure bone density in some
patients with AS. However, the majority would do so in
fewer than one in 4 of their new or followup patients.
Twenty percent would not measure it at all. (3) More than
80% of rheumatologists would measure calcium and alka-
line phosphatase levels in patients who are either osteopenic
or osteoporotic. Far fewer would measure vitamin D and
PTH levels and measurements of osteocalcin and urine
hydroxyproline levels are little used. In the presence of hip
OP, 13% of respondents would not investigate further, and
even in this group less than one-third (28.7%) of respon-
dents would measure vitamin D and PTH levels. (4)
Approximately half (54%) of respondents would treat
osteopenia with vitamin D and calcium, 32% would use
vitamin D and calcium supplementation alone in the pres-
ence of OP, 21.3% would treat the osteopenic patient with a
bisphosphonate, whereas 77% would treat the osteoporotic
patient with these agents. Only 33% would give advice on
diet, and while almost all respondents would advocate an
exercise program generally, only 51% saw this as relevant to
the management of OP. (5) Sixty-nine percent of respon-
dents would check for hypogonadism in the osteoporotic
man by measuring plasma testosterone levels. (6) Other
markers of OP including urine type 1 collagen telopeptides
and urine pyridinium cross-links of collagen are not widely
used. 

There is no clear consensus as to when BMD measure-
ments should be repeated. Most (61%) respondents would
not repeat BMD if the initial test was normal. In the pres-
ence of osteopenia, 82% would repeat the measurement,
mostly at 2 or 3 years. The position is similar when the
initial measurement indicated OP. The responses relating to
intervals between the initial and followup BMD measure-
ments are presented in Figure 1. The question of further
followup assessments was not addressed. 

Our survey also revealed that some clearly established
findings are disregarded in managing this condition. It does
not appear to be generally recognized that spinal BMD, as
measured by DEXA, rises with advancing radiographic
changes, so that hip BMD may give more clinically relevant
information10,16-18. Since bone loss occurs early in the course
of disease5-7 there may be logic to assessing BMD early and
in new referrals.

There is no doubt that we need to build a robust evidence
base so that clear guidelines on the management of OP in AS
can be constructed. However, it would appear that there is
also a need to improve the education of rheumatologists
about the management of OP in general.

REFERENCES
1. El Maghraoui A, Borderie D, Cherruau B, Edouard R, Dougados

M, Roux C. Osteoporosis, body composition, and bone turnover in
ankylosing spondylitis. J Rheumatol 1999;26:2205-9.

2. Hanson CA, Shagrin JW, Duncan H. Vertebral osteoporosis in
ankylosing spondylitis. Clin Orthop Rel Res 1971;74:9-64.

3. Reid DM, Nicoll JJ, Kennedy NS, Smith MA, Tothill P, Nuki G.
Bone mass in ankylosing spondylitis. J Rheumatol 1986;13:932-5.

2002-297-3

Bessant, et al: Osteoporosis in AS 781

Figure 1. The interval between repeat BMD measurements proposed by the respondents for
each of the scenarios.
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