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Background: In rheumatoid arthritis (RA), intramuscular (IM) pulsed depomedrone expedites an
immediate response to disease modifying antirheumatic drugs (DMARDs). Although IM depomedrone is
also widely used to treat disease flares in patients treated with DMARDs, its effect on radiological
progression has not been assessed.
Objective: To evaluate the benefits of 120 mg IM depomedrone versus placebo in patients with established
RA whose disease was inadequately controlled by existing DMARDs.
Methods: In a 2 year prospective randomised controlled trial patients were assessed using the ILAR/WHO
core dataset, disease activity score (DAS28), x ray examination of hands and feet scored by Larsen’s
method, and bone densitometry.
Results: 291 patients with RA were screened, 166 were eligible, and 91 consented and were randomised.
Disease activity improved more rapidly in the steroid treated patients than with placebo, but after 6 months
no difference remained. A small but significant reduction in erosive damage in the steroid group
compared with placebo was also found. More adverse reactions occurred in the steroid treated group than
in the placebo patients (55 v 42), especially those reactions traditionally related to steroids (16 v 2),
including vertebral fracture, diabetes, and myocardial infarction. Hip bone density fell significantly in
steroid treated but not placebo patients.
Conclusions: IM depomedrone improved disease activity in the short term and produced a small reduction
in bone erosion at the cost of a significant increase in adverse events. Despite the initial benefit of IM
depomedrone, when patients respond suboptimally to a DMARD they should not be given long term
additional steroids but should be treated with alternative or additional DMARDs.

ore than 50 years after steroids were first used to treat
rheumatoid arthritis (RA)1 their value is still controversial and their use varies.2 3 Steroids provide
short and medium term symptomatic improvements in RA.4–6
Their long term value, particularly modification of the disease
course, is less certain. Initial trials suggested that high dose
steroids decrease erosive damage in established RA,7 though
the evidence was incomplete. Subsequent trials focused on
disease modifying effects in early RA.8 Influential work by
Kirwan showed that low dose oral steroids combined with
disease modifying antirheumatic drugs (DMARDs) reduce
erosive damage in early RA.9 This was confirmed by others; in
particular, Boers et al showed that a rapidly reducing regimen
of oral steroids slows radiological damage in early RA.10 There
is uncertainty about whether such beneficial effects of
steroids persist; some trials suggest they do,11 whereas others
suggest they do not.12 Concern about steroid treatment
focuses on their many well known adverse events.13
Consequently, few studies have examined their disease
modifying potential in established RA, though one study
showed an additional radiological benefit in patients receiving oral prednisolone (mean dose 4.5 mg) combined with
DMARDs.14
Intravenous, intramuscular (IM), or oral pulsed steroids
have been used in RA since the late 1980s1 5 6 7–18 to expedite
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remission induction by DMARDs. Trials showed that steroid
pulses, given at the start of DMARD treatment, improved
early responses to all DMARDs except sulfasalazine.19 IM
pulsed steroids have several advantages. The overall steroid
dose is substantially less than 7.5 mg prednisolone daily. The
standard dose of 120 mg IM depot methylprednisolone
monthly, used in several studies to achieve symptom control,
gives a plasma level equivalent to 4.7 mg/day oral prednisolone, which decreases gradually to undetectable levels by
3 weeks.17 This standard dose has similar efficacy to that of
pulsed intravenous steroids,20 without the risk of cardiac
arrhythmias or the need for admission to hospital. Compared
with oral treatment, IM depot steroids increase the likelihood
that patients will comply with withdrawal. Although formal
studies have only demonstrated their value in remission
induction, pulsed steroids have subsequently been widely
used to treat flares or improve clinical response in patients
with established RA already receiving DMARDs. Their

Abbreviations: CI, confidence interval; DAS, Disease Activity Score;
DMARDs, disease modifying antirheumatic drugs; DXA, dual energy x
ray absorptiometry; ESR, erythrocyte sedimentation rate; HAQ, Health
Assessment Questionnaire; IM, intramuscular; RA, rheumatoid arthritis;
VAS, visual analogue scale
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METHODS
Design
We undertook a prospective randomised, double blind, trial
which examined the effect of IM steroids given monthly for
24 months. We enrolled patients with established active
erosive RA already receiving DMARDs who were currently
attending specialist rheumatology clinics in England.
Research ethics committees at each collaborating centre
approved the trial. All patients enrolled gave informed
consent.
Inclusion and exclusion criteria
The inclusion criteria comprised: (a) age >18 years; (b) RA
by the 1987 American College of Rheumatology criteria; (c)
disease duration of between 2 and 10 years: (d) erosion(s) on
plain x ray examination of the hands, wrists, and feet; (e)
continuous stable DMARD treatment for at least 3 months
(with IM gold, penicillamine, methotrexate, azathioprine, or
ciclosporin); (f) continuing active disease, with .6 swollen
joints and an erythrocyte sedimentation rate (ESR) .30 mm/
1st h.
The exclusion criteria comprised: (a) end stage joint
destruction (Larsen score .100); (b) previous or current oral
steroid treatment; (c) contraindications to parenteral steroids
(for example, recent gastric ulcer perforation or bleed); (d)
serious comorbidity (for example, end stage renal or liver
disease); (e) patients not taking DMARDs, taking experimental drugs, taking DMARDs that have no effect on x ray
progression (for example, antimalarial drugs), or taking
DMARDs which may interact poorly with IM depot steroids
(sulfasalazine19).
Treatments
Patients were randomly assigned to receive monthly IM
120 mg depomedrone injections or sterile normal saline
(placebo). Injections were given by nurses not involved in
assessing patients. Patients continued their DMARDs at the
same dose, non-steroidal anti-inflammatory drugs, and
analgesics. One allowable DMARD (IM gold, penicillamine,
methotrexate, azathioprine, and ciclosporin) could be changed for another at the discretion of the supervising clinician.
Intra-articular methylprednisolone was restricted to six
injections of (40 mg; they were given to seven patients in
the steroid group and six in the placebo group.
Outcome measures
Outcome measures comprised: (a) disease activity assessed
every 6 months using numbers of swollen and tender joints
(out of 28), articular pain (100 mm visual analogue scale
(VAS)), patient’s and physician’s global assessments
(100 mm VAS), ESR, C reactive protein, Health Assessment
Questionnaire (HAQ) scores, and 28 joint count disease
activity scores (DAS28); (b) radiological damage in the hands
and feet assessed every 12 months using a modification of
Larsen’s method21; (c) adverse effects assessed every
6 months, including specific information on fractures,
hypertension, hyperglycaemia, weight gain, and infections.
Bone density was assessed in the lumbar spine and hip
by dual energy x ray absorptiometry (DXA) at 0 and
24 months.

Screened
(n = 291)

Recruited and randomised
(n = 91)

Excluded
(n = 200)
Did not fulfil inclusion/
exclusion criteria
(n = 125)
Did not want to take corticosteroids
(n = 9)
Did not consent
(n = 66)

Placebo
(n = 43)

Steroids
(n = 48)

Withdrawn
(n = 17)
Side effect
(n = 9)
Lack of efficacy
(n = 8)
Completed
(n = 26)

Withdrawn
(n = 14)
Side effect
(n = 9)
Lack of efficacy
(n = 5)
Completed
(n = 34)

Figure 1 Patients screened, entered, and withdrawn from the trial.

Initial sample size
Our preliminary study showed that 75/91 (82%) patients with
RA followed up for 12 months had erosive progression. We
consider a clinically relevant outcome would be if this fell to
50% of patients whose erosions did not progress with IM
steroids. To show such a difference with a significance level
of 5% and 80% power requires 34 patients in each group and
a total sample size of 68. Allowing for 25% drop outs a year,
the initial sample size must be 85.
Data analysis
Clinical data were analysed on an intention to treat basis
using the last value carried forward imputation. For x ray
findings, all available data were evaluated but missing data
were not imputed. Total Larsen scores were reported at each
time point and absolute changes in scores were calculated
between each time point. To overcome any small imbalances
between groups, relative changes (the progression of damage
as a percentage of initial damage) were calculated as
described by Scott et al.22 The percentage change in the
Larsen score was found to be normally distributed when
examined by the Kolmogorov-Smirnov test. Parametric
statistics were therefore used to analyse the data. Data
were analysed using SPSS for windows (SPSS Inc, release
11).

RESULTS
Patients enrolled
Recruitment started in November 1997 and finished in April
2001, with a final assessment in April 2003. Two hundred
and ninety one patients were screened and 91 (31%) entered
the study (fig 1); 125 patients did not meet the entry criteria
(primarily because of lack of disease activity) and 75 did not
consent (including nine who did not want steroids). Forty
three patients were randomised to placebo and 17 were
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potential for assisting disease modification or erosion
prevention in established RA has not been examined.
This continuing controversy led us to examine the risks
and benefits of IM steroids in a long term randomised control
trial of patients with established disease whose existing
DMARD was inadequate.
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Table 1

Changes in clinical assessments over the first 6 months of treatment
Steroids
Significance
( 0–6 month
change)
Mean

Comparison of
groups
(Significance at
6 months)

Mean

SEM

Swollen joints
Initial
6 months
24 months

10.2
9.3
6.6

0.8
0.9
0.9

NS

10.2
7.0
5.0

0.7
0.6
0.7

,0.01

,0.03

Tender joints
Initial
6 months
24 months

10.3
10.3
9.6

1.1
1.3
1.4

NS

11.5
8.5
9.0

1.1
1.2
1.3

,0.02

,0.06

HAQ
Initial
6 months
24 months

1.4
1.6
1.5

0.1
0.1
0.1

NS

1.7
1.4
1.8

0.1
0.1
0.3

,0.02

,0.02

VAS pain
Initial
6 months
24 months

46.2
50.7
46.8

3.9
4.4
4.6

NS

45.8
40.3
39.1

3.6
3.9
4.0

0,0.01

,0.01

Patients’ global
Initial
6 months
24 months

49.7
48.8
45.2

4.2
4.2
4.7

NS

49.1
48.2
47.3

3.7
4.1
4.6

NS

NS

Physicians’ global
Initial
45.9
6 months
41.1
24 months
37.4

3.2
3.8
3.8

NS

42.3
36.6
35.3

2.9
3.2
3.8

NS

NS

ESR
Initial
6 months
24 months

4.5
4.5
4.1

NS

29.3
27.0
30.7

3.1
3.4
4.2

NS

NS

34.2
34.1
31.3

SEM

Significance
(0–6 month
change)

Changes within groups compared by paired t tests. Changes between groups compared by unpaired t tests.

withdrawn (nine owing to side effects and eight owing to
lack of efficacy); 10 patients withdrew by 6 months, four
between 6 and 12 months, and three between 12 and
18 months. Forty eight patients were randomised to steroids
and 14 were withdrawn (nine owing to side effects and five
owing to lack of efficacy); 10 patients withdrew by 6 months,
one between 6 and 12 months, and three between 12 and
18 months.
The 35 women and eight men who received placebo had a
mean (SD) age of 56 (13) years and mean (SD) disease
duration of 16 (12) years; 23/38 (61%) were rheumatoid
factor positive. The 36 women and 12 men who received
steroids had a mean (SD) age of 59 (10) years and mean (SD)
disease duration of 13 (6) years; 24/42 (57%) were rheumatoid factor positive. For both groups a mean of one DMARD
had previously failed and their baseline disease activity
measures were similar (table 1). Fifteen patients had
changed their DMARD during the trial—nine in the placebo
group and six in the steroid group.
Changes in DAS
The mean (SEM) DAS in the steroid treated group before
treatment was 5.48 (SE 0.18) and in the placebo group 5.41
(0.22). Figure 2 shows changes in the values of the DAS.
Within-group analysis of patients taking steroids
showed that mean (SEM) values of the DAS fell by 0.65
(0.22) after 6 months (p,0.01 on paired t test). The DAS
remained significantly lower than at the start (p,0.01 on
paired t test) throughout the 2 year study period, with mean
(SEM) falls of 0.91 (0.25) at 12 months, 0.76 (0.26) at
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18 months, and 0.78 (0.24) at 24 months compared with
baseline.
Within-group analysis of patients taking placebo showed
that the DAS did not improve significantly during the first
12 months; the mean (SEM) fall after 6 months was 0.08
(0.16) and after 12 months there was a small rise compared
with baseline (0.07 (0.27)). In the final year of the study, the
DAS improved. At 18 months, the DAS fell by a mean (SEM)
of 0.23 (0.20) and at 24 months by 0.47 (0.21); these changes
were significant (p,0.05 on paired t tests) compared with the
initial value.
Between-group analysis showed that the decrease in the
DAS during the first 6 months with steroids (mean 0.65) was
significantly greater than with placebo (mean 0.08; p = 0.038
on unpaired t test). No significant difference was seen
subsequently.
Changes in core dataset assessments
Within-group analysis showed that with steroids there were
significant falls (by paired t tests) in swollen joint counts,
tender joint counts, HAQ, and VAS pain scores (table 1).
With placebo treatment, no core dataset variables showed a
significant change.
Between-group analysis of changes over the first 6 months
showed significant differences in favour of steroids (by
unpaired t tests) in four of the core dataset variables: swollen
joint counts, tender joint counts, HAQ, and VAS pain scores
(table 1). By 24 months there were no sustained differences
between placebo and steroid treated groups in any of the core
dataset variables.
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55

6

Placebo
Steroids

A

Larsen score

50

DAS

5

4

n = 32

45

n = 30

40
35

Placebo
Steroids

3

30

0

12

24

Months
0

6

12

18

24

Months
Figure 2 Changes in the DAS over 24 months. Mean values (SEM)
shown for placebo and steroid treated groups.

Changes in Larsen score
x Ray assessments were available in 62 cases: 30 patients in
the placebo group and 32 in the depomedrone group. Figure 3
shows these changes.

Intergroup analysis
Mean changes in the Larsen score over 12 months with IM
depomedrone were 20.59 (median 0.00) compared with 2.77
(median 0.00) with placebo. Mean changes in the Larsen
score over 24 months with IM depomedrone were 0.28
(median 0.00) compared with 6.27 (median 0.00) with
placebo. These differences were not statistically significant.
However, the groups were not strictly comparable as patients
receiving steroids had higher initial Larsen scores than those
taking placebo. Consequently, an additional analysis was
undertaken, in which the change in the Larsen score was
expressed as a percentage change in the initial Larsen score
(fig 3B). This showed that the mean percentage change in the
Larsen score was 12% (95% confidence interval (CI) 1% to
20%) in the placebo group and 25% (95% CI 215% to 6%) in
the patients receiving steroids (p = 0.028 on Student’s t
testing). This level of significant difference between the
groups (p = 0.03) remained when an analysis of covariance
was undertaken that included the initial Larsen score in the
model. There were no significant differences between groups
over 12–24 months using percentage changes in the initial
Larsen score.

Intragroup analysis
Within-group analysis of the patients taking placebo showed
that the mean Larsen score rose significantly over the first
12 months by an average of 2.77 (95% CI 0.02 to 5.51;
p = 0.048 on Student’s paired t test and median change 0.00)
from an initial mean of 37.1. Between 12 and 24 months it
rose by an average of 3.50 (95% CI 21.28 to 8.28, p = 0.14 on
Student’s paired t test and median change 0.00). Over
24 months Larsen scores increased by an average of 6.27
(95% CI 20.30 to 12.84; p = 0.061 on Student’s paired t test
and median change 0.00).
Within-group analysis of patients taking steroids showed
that the mean Larsen score fell over the first 12 months by an
average of 0.59 (95% CI 24.34 to 3.15 and median change
0.00) from an initial value of 46.6. Between 12 and
24 months it rose by an average of 0.88 (95% CI 21.83 to
3.58 and median change 0.00). Over 24 months it rose by an
average of 0.28 (95% CI 23.54 to 4.11 and median change
0.00). Unlike the placebo group, none of these differences

Change in Larsen score (%)

2

1.5
1

B
Placebo
Depomedrone

0.5
0
–0.5
–1

Figure 3 Changes in Larsen score in placebo and steroid treated
patients. (A) Mean (SEM) changes over 24 months; (B) percentage
changes during the initial 12 months. Each circle represents an
individual patient treated with placebo or steroids.

were significant (Student’s paired t tests), suggesting that
steroids had a positive effect.
Adverse effects
The patients receiving steroids reported 55 adverse reactions;
patients receiving placebo reported 42 adverse reactions. Six
adverse events were classified as serious (four with active
treatment and two with placebo), though only two of these
(vertebral fracture and iatrogenic Addison’s disease (both
occurring after 18 months’ steroid treatment) were considered related to treatment.
Adverse reactions traditionally associated with steroid
treatment occurred in 16 cases in the steroid group,
comprising four cases of hypertension requiring antihypertensive treatment (defined as either systolic blood pressure
>160 mm Hg or diastolic blood pressure >100 mm Hg on at
least two occasions), facial swelling (three cases), bruising
(three cases), osteoporosis (two cases—one with vertebral
fracture, one case of t score (2.5 on DXA scan), diabetes
mellitus (one case noted initially by a random blood sugar of
.12.1 and confirmed by a raised fasting blood sugar
.7 mmol/l), myocardial infarction (one case), hypercholesterolaemia (one case defined as fasting serum cholesterol of
.7.1 mmol/l), and iatrogenic Addison’s disease (one case
diagnosed by a consultant endocrinologist after a long
adrenocorticotropic hormone test and a cranial magnetic
resonance imaging scan). By contrast, only two placebo
treated patients had such adverse effects (one with hypertension and one with weight gain). The difference was
significant (p = 0.0008, x2 test).
Results of bone density measurements, evaluated over
2 years using DXA scans, were available in 29 patients treated
with placebo and 32 treated with steroids. In the placebo
group, the mean lumbar spine T score remained stable (initial
20.60, final 20.61, change 21%, p = 0.87 by paired T test);
though the mean hip T scores fell (initial 21.35, final 21.44,
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DISCUSSION
This study shows that in patients with established RA whose
disease is inadequately controlled by existing DMARDs, the
addition of IM depomedrone temporarily reduces their
disease activity and has a small beneficial effect on reducing
bone erosion. However, this limited benefit is associated with
a significant increase in steroid related side effects, including
osteoporosis. Overall, we consider the risk-benefit analysis
does not favour the use of long term IM depomedrone in this
group of patients and that its use should be reserved for the
established indications of induction of remission and short
term treatment of flares. Patients, such as those in this study,
who are inadequately controlled by DMARDs should not be
given supplementary steroids except in the very short term,
but instead should be treated with an alternative DMARD, an
additional DMARD (sequential combination treatment), or a
biological agent.
When IM depomedrone was given to patients with
established RA whose disease was active despite DMARD
treatment, swollen joint counts, pain scores, HAQ scores, and
the DAS were reduced. However, the clinical benefits did not
persist beyond 6 months. The improvement seen with
depomedrone, including reduction in the DAS, is less than
that seen in trials in which new DMARDs are started, but is
of a similar degree to that previously reported in systematic
reviews of low dose oral steroids.23 The notable exception is
improvement in the HAQ score, which improved to a degree
similar to that reported on starting treatment with sulfasalazine, methotrexate, and other DMARDs.
The changes in x ray damage are more difficult to interpret.
Although randomisation resulted in different initial Larsen
scores between groups, long term observation of patients
with established RA, like those in the current study, suggests
that such a difference is unlikely to have influenced the
progression of x ray damage.24 However, as the progression of
newly (not previously) damaged joints declines with disease
duration,25 the situation is relatively complex. Calculating the
progression of damage as a relative change (as a percentage
of the initial damage), which was an approach suggested
nearly 20 years ago,22 overcomes any small imbalances
between groups. Using this approach, we found that x ray
scores significantly deteriorated in the placebo but not the
steroid group. We also found that using absolute changes
there was a significant within-group progression of x ray
damage with placebo treatment but not with steroid
treatment. These findings are compatible with the observations of Kirwan and others that steroids slow x ray
progression in early RA.9 10 26
The value of using steroids, whether parenteral or oral,
longer term in RA remains controversial. They control disease
activity over the medium term, as shown by a meta-analysis
of studies with an average duration of 7 months.4 They can
prevent bone erosion in early disease, as shown by the initial
studies of Kirwan9 and Boers et al,10 a subsequent positive
trial of oral steroids in early RA by van Everdingen and
colleagues,26 and the long term follow up of Landewe et al.27
In contrast, the follow up to the Kirwan study demonstrated
that withdrawal of steroids led to a resumption of erosive
damage and cartilage loss,28 suggesting that the benefit was
temporary. Conn in a largely positive editorial focused on the
benefits of steroid treatment in controlling disease activity
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and on the limited gastrointestinal damage steroids induced
if used without non-steroidal anti-inflammatory drugs29; he
acknowledged their osteoporosis-inducing effect, but felt it
could be managed using bone protection agents. In contrast,
a paired editorial by Saag raised substantial concerns about
long term steroid use.13 Further evidence against routine
steroid use in RA comes from a more recent study by Capell et
al,30 which showed that low dose oral prednisolone conferred
no radiological or clinical benefit in patients maintained by a
DMARD over 2 years. The difference between this and
previous studies showing positive results9 10 26 might be its
assiduous use of alternative DMARDs where the primary
standardised DMARD (sulfasalazine) had failed. This implies
that changing or adding a standard DMARD may produce the
same benefits as steroids but at a lower risk so that steroids,
even at a low dose, should be reserved for short term use
only.
Although the patients in our study received only low doses
of methylprednisolone (4 mg daily, equipotent in glucocorticoid effect to 5 mg prednisolone daily), more adverse events
occurred in the steroid group than the placebo group, which
was entirely be accounted for by reactions associated with
glucocorticoids (16 such events in 48 steroid treated patients
compared with 2 in 43 placebo patients). These steroid
related adverse effects included hypertension in four cases,
osteoporosis in two cases (with one vertebral fracture),
diabetes mellitus in one case, and a cardiac infarction in one
case. These results were consistent with previous studies,
such as that of Saag et al,31 which have shown that despite an
important confounder effect from disease severity the use of
low dose steroids in RA increased adverse events in a dose
dependent fashion. Although it is difficult to balance side
effects with benefits,32 the level of increase of steroid related
adverse events seen in our study could only be justified if the
benefits of the treatment were major and unequivocal, which
was not the case. In her more recent study, Capell also
concluded that low dose steroids increased the risk of
side effects such as hypertension and osteoporosis as
indicated by the increased prescription of antihypertensive
agents and osteoporosis drugs for steroid treated patients.30
In that study, considerable care was taken to mitigate
steroid adverse events by the intensive use of interventions
designed to reduce them, but the authors observed that
long term steroid related sequelae cannot be entirely
prevented even with the most effective interventional
regimens.
Osteoporosis, an important and potentially preventable
adverse event, was examined in detail in our study by
performing a DXA scan before and after treatment in the
majority of patients. This showed a substantial fall (15–18%)
in bone density in the steroid treated group, whereas there
was little or no change in the placebo group. This was
disappointing because previous work using a similar IM
steroid regimen in polymyalgia rheumatica33 showed that
bone density was more affected by the high level of
inflammation than by low dose steroids. However, as the
patients with polymyalgia were only treated for 1 year and
initially had a very marked acute phase response, such
differences are not so surprising. Our current study in RA
supports the increasing body of evidence suggesting that
glucocorticoid treatment, however administered and whether
continuous or recurrent, has the potential to induce
osteoporosis, which is dependent on dose and duration of
treatment.34 35 Patients in our study were not treated
routinely with bone protective agents as this was not
standard practice at the time; however, clearly, if such a
steroid regimen is contemplated in any patient in the future,
appropriate bone protection is required according to current
guidelines.
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change 26%, p = 0.06 by paired T test) this change did not
reach statistical significance.
In the steroid treated group mean T scores fell in both the
hip (initial 20.84, final 20.97, change 215%, p = 0.046 by
paired T test) and the lumbar spine (initial 20.39, final
20.46, change 218%, p = 0.052 by paired T test) though the
change in the latter just failed to reach significance.

Choy, Kingsley, Khoshaba, et al

Intramuscular depomedrone in RA

ACKNOWLEDGEMENTS
We acknowledge the support of our clinical colleagues in helping to
recruit patients to this study, especially Professor Gabriel Panayi
(Guys and St Thomas’s Hospital), Dr Bhaskar Dasgupta (Southend
Hospital), and Dr Pauline Pitt (Princess Royal Hospital,
Farnborough). We also acknowledge the help of Dr Muriel BuxtonThomas and the Department of Nuclear Medicine at Kings College
Hospital.
We are grateful to the ARC (http://www.arc.org.uk) for supporting
this research through a project grant, and the Kings College Hospital
trustees for supporting Ms Khoshaba through a PhD studentship. We
also acknowledge infrastructural support to Kings College Hospital
and University Hospital Lewisham from the UK National Health
Service (NHS) Research and Development Programme.
.....................

12
13
14

15
16
17
18
19

Authors’ affiliations

E H Choy, G H Kingsley, B Khoshaba, N Pipitone, D L Scott, Department
of Rheumatology, GKT School of Medicine, Weston Education Centre,
Kings College, 10 Cutcombe Road, London SE5 9RS, UK
E H Choy, N Pipitone, D L Scott, Department of Rheumatology, Kings
College Hospital, Denmark Hill, London SE5, 9RS, UK
G H Kingsley, Department of Rheumatology, University Hospital
Lewisham, Lewisham High Street, London SE13 6LH, UK
Members of the Intramsucular Depot Methylprednisolone Group: Dr
Pauline Pitt, Farnborough Hospital; Dr Bashkar Dasgupta, Southend
Hospital; and Professor Gabriel S Panayi, Guy’s Hospital.

20
21
22
23
24
25

REFERENCES
1 Lundberg IE, Grundtman C, Larsson E, Klareskog L. Corticosteroids—from an
idea to clinical use. Best Pract Res Clin Rheumatol 2004;18:7–19.
2 Criswell LA, Such CL, Yelin EH. Differences in the use of second-line agents
and prednisone for treatment of rheumatoid arthritis by rheumatologists and
non-rheumatologists. J Rheumatol 1997;24:2283–90.
3 Lodder MC, Haugeberg G, Lems WF, Uhlig T, Orstavik RE, Kostense PJ, et al.
Radiographic damage associated with low bone mineral density and vertebral
deformities in rheumatoid arthritis: the Oslo-Truro-Amsterdam (OSTRA)
collaborative study. Arthritis Rheum 2003;49:209–15.
4 Saag KG, Criswell LA, Sems KM, Nettleman MD, Kolluri S. Low dose
corticosteroids in rheumatoid arthritis. A meta-analysis of their moderate-term
effectiveness. Arthritis Rheum 1996;39:1818–25.
5 Gotzsche PC, Johansen HK. Short-term low-dose corticosteroids vs placebo
and nonsteroidal antiinflammatory drugs in rheumatoid arthritis. Cochrane
Database Syst Rev 2004;(3):CD000189.
6 Criswell LA, Saag KG, Sems KM, Welch V, Shea B, Wells G, et al. Moderateterm, low-dose corticosteroids for rheumatoid arthritis. Cochrane Database
Syst Rev 2000;(2):CD001158.
7 Joint Committee of the Medical Research Council and Nuffield Foundation. A
comparison of prednisolone with aspirin or other analgesics in the treatment of
rheumatoid arthritis. Ann Rheum Dis 1959;18:173–87.
8 Conn DL, Lim SS. New role for an old friend: prednisone is a diseasemodifying agent in early rheumatoid arthritis. Curr Opin Rheumatol
2003;15:193–6.
9 Kirwan JR. The effect of glucocorticoids on joint destruction in rheumatoid
arthritis. The Arthritis and Rheumatism Council Low-Dose Glucocorticoid Study
Group. N Engl J Med 1995;333:142–6.
10 Boers M, Verhoeven AC, Markusse HM, van de Laar MA, Westhovens R, van
Denderen JC, et al. Randomised comparison of combined step-down
prednisolone, methotrexate and sulphasalazine with sulphasalazine alone in
early rheumatoid arthritis. Lancet 1997;3504:309–18.
11 Landewe RB, Boers M, Verhoeven AC, Westhovens R, van de Laar MA,
Markusse HM, et al. COBRA combination therapy in patients with early

26

27

28
29
30

31
32
33
34
35

rheumatoid arthritis: long-term structural benefits of a brief intervention.
Arthritis Rheum 2002;46:347–56.
Hickling P, Jacoby RK, Kirwan JR. Joint destruction after glucocorticoids are
withdrawn in early rheumatoid arthritis. Arthritis and Rheumatism Council Low
Dose Glucocorticoid Study Group. Br J Rheumatol 1998;37:930–6.
Saag KG. Resolved: low-dose glucocorticoids are neither safe nor effective for
the long-term treatment of rheumatoid arthritis. Arthritis Rheum
2001;45:468–71.
Hansen M, Podenphant J, Florescu A, Stoltenberg M, Borch A, Kluger E, et al.
A randomised trial of differentiated prednisolone treatment in active
rheumatoid arthritis. Clinical benefits and skeletal side-effects. Ann Rheum Dis
1999;58:713–18.
Corkill MM, Kirkham BW, Chikanza IC, Gibson T, Panayi GS. Intramuscular
depot methylprednisolone induction of chrysotherapy in rheumatoid arthritis:
a 24-week randomized controlled trial. Br J Rheumatol 1990;29:274–9.
Wong CS, Champion G, Smith MD, Soden M, Wetherall M, Geddes RA, et al.
Does steroid pulsing influence the efficacy and toxicity of chrysotherapy? A
double blind, placebo controlled study. Ann Rheum Dis 1990;49:370–2.
Choy EH, Kingsley GH, Corkill MM, Panayi GS. Intramuscular
methylprednisolone is superior to pulse oral methylprednisolone during the
induction phase of chrysotherapy. Br J Rheumatol 1993;32:734–9.
Heytman M, Ahern MJ, Smith MD, Roberts-Thomson PJ. The longterm effect of
pulsed corticosteroids on the efficacy and toxicity of chrysotherapy in
rheumatoid arthritis. J Rheumatol 1994;21:435–41.
Gough A, Sheeran T, Arthur V, Panayi G, Emery P. Adverse interaction
between intramuscular methylprednisolone and sulphasalazine in patients
with early rheumatoid arthritis. A pilot study. Scand J Rheumatol
1994;23:46–8.
Radia M, Furst DE. Comparison of three pulse methylprednisolone regimens in
the treatment of rheumatoid arthritis. J Rheumatol 1988;15:242–6.
Scott DL, Houssien DA, Laasonen L. Proposed modification to Larsen’s scoring
methods for hand and wrist radiographs. Br J Rheumatol 1995;34:56.
Scott DL, Dawes PT, Fowler PD, Shadforth MF. Calculating radiological
progression in rheumatoid arthritis. Clin Rheumatol 1986;5:445–9.
Gotzsche PC, Johansen HK. Short-term low-dose corticosteroids vs placebo
and nonsteroidal anti-inflammatory drugs in rheumatoid arthritis. Cochrane
Database Syst Rev 2003;(1):CD000189.
Wolfe F, Sharp JT. Radiographic outcome of recent-onset rheumatoid arthritis:
a 19 year study of radiographic progression. Arthritis Rheum
1998;41:1571–82.
Hulsmans HM, Jacobs JW, van der Heijde DM, van Albada-Kuipers GA,
Schenk Y, Bijlsma JW. The course of radiologic damage during the first six
years of rheumatoid arthritis. Arthritis Rheum 2000;43:1927–40.
van Everdingen AA, Jacobs JW, Siewertsz Van Reesema DR, Bijlsma JW.
Low-dose prednisone therapy for patients with early active rheumatoid
arthritis: clinical efficacy, disease-modifying properties, and side effects: a
randomized, double-blind, placebo-controlled clinical trial. Ann Intern Med
2002;136:1–12.
Landewe RB, Boers M, Verhoeven AC, Westhovens R, van de Laar MA,
Markusse HM, et al. COBRA combination therapy in patients with early
rheumatoid arthritis: long-term structural benefits of a brief intervention.
Arthritis Rheum 2002;46:347–56.
Hickling P, Jacoby RK, Kirwan JR. Joint destruction after glucocorticoids are
withdrawn in early RA. Arthritis and Rheumatism Council low dose
glucocorticoid study group. Br J Rheumatol 1998;37:930–6.
Conn DL. Resolved: low-dose prednisolone is indicated as a standard
treatment in patients with rheumatoid arthritis. Arthritis Rheum
2001;45:462–7.
Capell HA, Madhok R, Hunter JA, Porter D, Morrison E, Larkin J, et al. Lack of
radiological and clinical benefit over two years of low dose prednisolone for
rheumatoid arthritis: results of a randomised controlled trial. Ann Rheum Dis
2004;63:797–803.
Saag KG, Koehnke R, Caldwell JR, Brasington R, Burmeister LF, Zimmerman B,
et al. Low dose long-term corticosteroid therapy in rheumatoid arthritis: an
analysis of serious adverse events. Am J Med 1994;96:115–23.
Dieppe P, Bartlett C, Davey P, Doyal L, Ebrahim S. Balancing benefits and
harms: the example of non-steroidal anti-inflammatory drugs. BMJ
2004;329:31–4.
Dolan AL, Moniz C, Dasgupta B, Li F, Mackintosh C, Todd P, et al. Effects of
inflammation and treatment on bone turnover and bone mass in polymyalgia
rheumatica. Arthritis Rheum 1997;40:2022–9.
Cohen D, Adachi JD. The treatment of glucocorticoid-induced osteoporosis.
J Steroid Biochem Mol Biol 2004;88:337–49.
van Staa TP, Leufkens HG, Cooper C. Use of inhaled corticosteroids and risk
of fractures. J Bone Miner Res 2001;16:581–8.

www.annrheumdis.com

Ann Rheum Dis: first published as 10.1136/ard.2004.030908 on 10 March 2005. Downloaded from http://ard.bmj.com/ on April 16, 2021 by guest. Protected by copyright.

In conclusion, IM steroid treatment produces only a
transient clinical benefit. Although it may have a small
protective effect against erosions, the level of steroid related
adverse events precludes its use as a long term treatment
strategy.
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