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Effects of low dose corticosteroids on bone mass in
rheumatoid arthritis: a longitudinal study
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SUMMARY Low dose corticosteroids are effective in suppressing synovitis in rheumatoid arthritis
(RA), but there remains concern about their side effects, particularly osteoporosis. To examine
the effects of low dose corticosteroids on bone loss in RA bone mineral density (BMD) was
measured in the lumbar spine and hip for up to two years in 15 patients treated with these agents
(mean dose prednis(ol)one 6-6 mg/day), 15 patients not receiving them, and 15 age matched
controls. The initial BMD at both skeletal sites was significantly reduced in both patient groups
compared with controls. The mean change in bone density was 0-2, 0-1, and -041% a year in the
spine and -2*0, -1-9, and -1*0% a year in the hip respectively for the three groups. These rates
of bone loss were not significantly different between groups at either site. These findings suggest
that low dose corticosteroid treatment in RA is not associated with an increased risk of
osteoporosis.

Standard teaching on the use of corticosteroids in
rheumatoid arthritis (RA) is that they should be
considered as a treatment of 'last resort', generally
reserved for patients with severe disease refractory
to other agents. '2 A recent survey of corticosteroid
use in one hospital clinic, however, suggests actual
clinical practice may be considerably different, with
up to 30% of patients with RA taking low dose
corticosteroids. Moreover, corticosteroids are
effective in suppressing synovitis,3 and recently it
has been suggested that the 'disease modifying'
potential of low dose corticosteroids should be
investigated if such doses could be shown to be
acceptable in relation to potential adverse effects.4
One of the side effects of most concern with

corticosteroids is the risk of inducing generalised
osteoporosis in patients who may already be 'at risk'
for this problem. The role of corticosteroids in
causing osteoporosis in RA is unclear, however, and
two recent studies using dual photon absorptiometry
to examine axial bone mass have suggested that
treatment with low dose corticosteroids does not
significantly increase the risk of osteoporosis in
patients with RA.s 6
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Probably any effect of corticosteroids on bone
mass would be both time and dose dependent. Thus
there may be problems in attempting to determine a
longitudinal effect from a cross sectional study.
Therefore we examined the effect of low dose
corticosteroids on bone loss in women with RA,
treated or not treated with these agents, by per-
forming longitudinal measurements of bone mass.

Patients and methods

Women with definite or classical RA7 seen consecu-
tively in the department of rheumatology at St
Vincent's Hospital were asked to participate.
Informed consent was obtained from each subject,
and the study received ethics committee approval.
A full medical history and examination were per-
formed, and in patients receiving corticosteroids
cumulative and mean dose during the period of
follow up were determined. Patients receiving
hormone replacement therapy were excluded from
the study. To assess disease severity we recorded
each patient's functional class using the criteria of
Steinbrocker et al.8 An attempt was made to match
each patient receiving corticosteroids by age and
disease duration with patients not receiving cortico-
steroids. A further control group comprising healthy
female volunteers matched for age was also studied.
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Bone mineral density (BMD) was measured in the
lumbar spine and femoral neck by dual photon
absorptiometry on two to seven occasions in each
patient over approximately two years. Bone mineral
density was determined with a Lunar DP-3 dual
photon absorptiometer (Lunar Radiation Corpora-
tion, Madison, Wisconsin, USA) using a gadolinium-
153 source (44 keV, 100 keV, 40 GBq). Scans were
made of three lumbar vertebrae and the right
proximal femur. The BMD (g/cm2) was derived by
dividing the bone mineral content of each region by
the projected bone area. The radiation dose to the
skin with this method is less than 100 ,uGy. For the
lumbar spine scan the radiation dose to the ovaries
in women is less than 200 ,uGy. The coefficient of
variation with this method in our laboratory was
1-4% with cadaveric vertebrae and 2-6% in normal
volunteers.
The BMD data were fitted to a linear regression

against time to calculate rates of loss in each patient
group. In subjects where BMD was measured on
only two occasions the rate of loss was calculated
as (final BMD-initial BMD)x 100/(initial BMD
xinterval between measurements). Differences
between groups were assessed by an analysis of
variance. The chance of a type II error was also
calculated.

Results

Serial measurements ofbone density were performed
in 15 women with RA receiving prednis(ol)one
(mean daily dose 6-6 mg, range 3-10 mg), 15 women
with RA not receiving corticosteroids, and 15
healthy women. Femoral neck BMD measurements
were not possible in two patients (one receiving
and one not receiving corticosteroids) because of
previous bilateral hip replacements. Table 1 shows
the clinical details of the three groups. There was no
significant difference in age between any group or in
disease duration between groups with RA, although
there was a trend for patients treated with cortico-
steroids to have more severe disease, judged by
functional class.

Analysis of variance showed the initial BMD in
patients with RA was significantly reduced compared
with controls. In the lumbar spine: F=3-7, p=0-033
and Fisher's test therefore showed that initial
BMD in both RA groups was significantly reduced
compared with controls. In the femoral neck:
F=5-84, p=0006 with Fisher's test showing again
that initial bone BMD in both RA groups was
significantly reduced compared with controls.
The mean duration of follow up for BMD

measurement was 2-02 years (range 1.09-2-53).
Figure 1 shows the mean and 95% confidence

Table 1 Clinical details. Values are given as mean (SEM)

RAt with CSt RA no CS Controls

Age 54-7 (3-1) 54-5 (3.0) 54.3 (3.0)
Disease duration 14-7 (2-4) 10-5 (1-5) -

Functional class
I 3 6 -
II 8 9
III 4 -

Initial BMDt
Lumbar 0-99 (0-15)* 0-99 (0-16)* 1-12 (0-14)
Femoral 0-71 (0-09)' 0-73 (0-14)* 0-84 (0-09)

*Significantly reduced (p<0-05) compared with controls.
tRA=rheumatoid arthritis; CS=corticosteroids; BMD=bonc
mineral density.
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Fig. 1 Mean and 95% confidence intervals for change
in bone mineral density over time expressed as percentage
change per year. RA =rheumatoid arthritis;
CS=corticosteroids.
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intervals for change in BMD over time expressed as
percentage change per year. Although the mean
rates of bone loss from the femoral neck appeared to
be greater in patients with RA (2%/year v 1-9 v 1-0
for corticosteroids v no corticosteroids v controls),
there was no statistically significant difference in
rates of loss at either site between any group. Type
II error calculations were performed to determine
the chance of having missed a significant difference
between groups. For example, in the lumbar spine if
a rate of loss of 1% per year was assumed for the
control subjects and a rate double this assumed to be
a clinically important difference for patients treated
with corticosteroids-that is, 2%/year, the power of
the study (1-13) to detect such a difference was
greater than 90%. In the femoral neck the power to
detect such a difference was lower at 74% because
of the larger variance in the observed rates of loss.

Discussion

A demonstration that low dose corticosteroids have
little effect on the risk of osteoporosis in RA would
have important therapeutic implications. Previous
studies of the relation between corticosteroids and
bone mass in RA, however, have been discrepant,
with some workers suggesting that corticosteroids
play a significant part,9'3 but others failing to
confirm this. 1416 Many of these studies can be
criticised for the methods used to assess osteoporosis
and the clinical relevance of the site measured.
Studies using radiological techniques9 '1 3 are too
insensitive to assess osteopenia accurately. Quan-
titative techniques such as single photon absorp-
tiometry measure only appendicular sites such as the
radius," 1 12 13 where bone loss may reflect pre-
dominantly local disease. Similarly, measurement of
total body calcium or total body bone mineral" 1 13 16
provides no information on the relative contributions
of localised and generalised bone loss. Assessment
of bone mineral at clinically important fracture
prone sites, such as the spine and hip, requires direct
measurement by either dual photon absorptiometry
or computed tomography.
Two recent studies have used the sophisticated

technique of dual photon absorptiometry to examine
axial bone mass in patients with RA treated with low
dose corticosteroids. In the first study no difference
in lumbar spine bone density could be shown
between patients treated with low dose prednisolone
(mean daily dose 8-9 mg) and normal controls.' In
the second study BMD of the lumbar spine and hip
in 44 women with RA who had received low dose
prednisolone (mean daily dose 8 mg) was not
significantly reduced compared with that in 40
patients who had not received these drugs.6 A

subsequent study of male patients with RA receiving
higher doses of prednisolone (mean daily dose
10 5 mg) did show a significant reduction in lumbar
BMD compared with those not taking them. 17
These findings suggest there may be a dose-response
relation, with doses of prednisolone below 8 mg/day
being relatively safe but doses above 10 mg/day
producing clinically important bone loss.
Because there may be problems associated with

attempting to investigate a temporal process by a
cross sectional study the present longitudinal study
was performed. These data confirm our previous
findings6 and suggest that low dose corticosteroids
do not increase bone loss above the rates seen in
patients with RA not receiving them. In the femoral
neck rates of bone loss in both patient groups were
marginally greater than in the control group and
greater than reported rates of age related bone
loss.'8 This may reflect localised hip disease or
reduced mobility, though the differences between
groups were not statistically significant.

It has been suggested that a period of rapid bone
loss occurs soon after corticosteroids are started.i9
In our study the patients were already receiving
corticosteroid treatment before the first BMD
measurement so it might be that an early phase of
more rapid loss had been completed at the time of
entry to the study. There was no significant difference
between the two patient groups in their initial BMD,
however, though BMD in both groups was signifi-
cantly reduced compared with that in the control
subjects, so it is unlikely that an early period of
more rapid bone loss had occurred. The mechanisms
for this reduction in initial BMD in both patient
groups include reduced mobility and various disease
related mechanisms, as we have recently shown. 17 24)
These data support the concept that low dose

corticosteroids do not produce a clinically important
increase in bone loss in the spine or hip in RA and
hence are not associated with an increased risk of
osteoporosis. It is noted that these data relate only
to low dose treatment, and probably higher doses
will produce clinically important bone loss. As
corticosteroids can be useful in specific clinical
situations in RA-for example, while awaiting the
effects of slow acting disease modifying drugs or in
patients with severe refractory disease, concern
about inducing osteoporosis with low dose treatment
seems not to be of clinical relevance.
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