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Abstract
Objective-To assess whether monthly treatment

with intravenous methylprednisolone enhances or
accelerates the effect of disease modifying drugs in
patients with rheumatoid arthritis.
Design-A 12 month double blind, placebo con-

trolled, multicentre trial in which patients with active
rheumatoid arthritis were randomly allocated to
receive pulses of either methylprednisolone or saline
every four weeks for six months. At the start of
the pulse treatment all patients were started on
penicillamine or azathioprine.
Setting-Four rheumatology departments in

Denmark.
Patients-97 Patients (71 women, 26 men) aged

23-84 (mean 60) who had active rheumatoid arthritis
of at least four weeks' duration despite treatment
with non-steroidal anti-inflammatory drugs.
Main outcome measures-Monthly clinical re-

cording of morning stiffness, number of tender and
swollen joints, blinded observers' evaluation of
therapeutic effect, and patients' self assessed con-
dition. Concomitant laboratory measurements of
erythrocyte sedimentation rate and concentrations
ofC reactive protein and haemoglobin. Radiography
to determine the number of erosions at the start of
treatment and after 12 months.
Results-57 Patients completed the trial, taking

the same disease modifying drug throughout.
Evaluation four weeks after each pulse treatment
and at 12 month follow up showed no significant
differences between the methylprednisolone and
placebo groups in any of the clinical or laboratory
variables. Radiography showed the same degree of
progression of erosions in both groups. Evaluation
of the total data on 97 patients and on the 57 who
completed the trial showed the same lack of signifi-
cance between the treatment groups.
Conclusions-Intravenous pulse treatment with

steroids can be recommended only for rapid tempor-
ary relief of flares of disease in patients with
rheumatoid arthritis. The response is short lived.
Repeated pulses of methylprednisolone at four week
intervals do not improve the results of treatment with
drugs that induce remission such as penicillamine
and azathioprine.

Introduction
Several studies have described a significant short

term improvement in the symptoms of patients with
rheumatoid arthritis after pulse treatment with
methylprednisolone. The mean duration of response of
clinical variables has been reported to be four to 10
weeks, with a few people responding for longer.`

The lack of sustained benefit and the reported
equivalent effects of high doses of oral steroids4
indicate that pulse treatment with steroids is
not suitable for long term treatment of rheumatoid
arthritis. Recent reports, however, have advocated the
use of pulse treatment with steroids in combination
with disease modifying drugs. The pulse treatment
seems to accelerate and increase the delayed response
to these drugs.56
Most of the evidence of the benefit from pulse

treatment with methylprednisolone comes from
uncontrolled studies.56 We report the results of a
randomised double blind study on the effect of
monthly pulses of methylprednisolone in patients
with rheumatoid arthritis starting to take disease
modifying antirheumatic drugs.

Patients and methods
The study was designed as a 12 month double blind

trial with a placebo control group and included patients
attending four rheumatology departments.

PATIENTS

We studied 97 patients (71 women, 26 men; age
range 23-84, mean 60) with definite or classic rheuma-
toid arthritis as defined by the American Rheumatism
Association of 0-43 (mean 9) years' duration. All the
patients had had active disease for at least four weeks
despite having been treated with non-steroidal anti-
inflammatory drugs. Active disease was defined by the
presence of at least three of the following criteria: six or
more tender joints, three or more swollen joints,
morning stiffness lasting -45 minutes, and erythro-
cyte sedimentation rate >28 mm in the first hour.

Patients in functional class IV according to the
American Rheumatism Association criteria and those
who had received intra-articular or oral treatment with
glucocorticosteroids within six weeks before the start
of the study were excluded.

Informed consent according to the Helsinki II
declaration was obtained from all patients. The study
was approved by the local ethical committee.

TREATMENT

A statistician randomly allocated blocks of 10
patients in each centre to pulse treatment with either 15
mg methylprednisolone/kg body weight or saline.
Each centre received sealed numbered envelopes con-
taining information about the nature of the pulse
treatment. The envelopes were opened and the patients
started on the treatment in numerical order.

Every four weeks for a total of six times (weeks 0,
4, 8, 12, 16, and 20) the patients in the trial group were
given an intravenous infusion of methylprednisolone
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over at least 30 minutes and the patients in the placebo
group an equivalent volume of saline by the same
method. The infusions were given on an outpatient
basis, and all patients returned to their homes four
hours after the infusion.

Seven days after starting methylprednisolone or
placebo the patients were started on penicillamine or
azathioprine. Patients were given azathioprine only if
they had experienced adverse reactions or had not
responded during previous treatment with penicil-
lamine. All the other patients were given penicillamine.
Patients receiving penicillamine who failed to improve
after six months of treatment or experienced unaccept-
able adverse reactions had their treatment changed to
azathioprine. Patients taking azathioprine who showed
no clinical response after six months or unacceptable
adverse reactions were withdrawn from the trial and
treated at the discretion of the doctor in charge.
The initial dose of penicillamine was 150 mg daily,

increasing every three weeks by 150 mg to a daily
minimum of 450 mg and a maximum of 900 mg.
Azathioprine was administered at a daily dose of 2 5
mg/kg body weight up to a maximum daily dose
of 150 mg. Therapeutic doses of non-steroidal anti-
inflammatory drugs and analgesics were continued
during the study. Patients given glucocorticosteroids
in addition to the pulse treatment (either intra-
articularly or orally) and patients who had synovectomy
or arthroplasty during the trial were regarded as drop
outs.

CLINICAL EXAMINATIONS

Each patient was examined by the same blind
clinical observer at each centre every four weeks
immediately before each pulse treatment and at the end
of the trial, 12 months after starting treatment. The
number of tender and swollen joints, the observer's
evaluation of the change in the patient's condition
compared with that on day 0, the patient's assessment
of his or her condition (on a 100 mm visual analogue
scale), and the duration of morning stiffness were
recorded.

LABORATORY ANALYSES AND RADIOGRAPHY

The erythrocyte sedimentation rate and concentra-
tions of C reactive protein and haemoglobin were
determined every four weeks just before pulse treat-
ment and at the final follow up at 12 months.
Radiography of the hands, wrists, and feet was per-

TABLE i-Characteristics of 97 patients with rheumatoid arthritis
partlcipating in study*

MNiethylprednisolone Placebo
group group
(n=50) n=47)

Sex (MIF) 17/33 9/38
Functional class (I-II/III) 47/3 41/6
Positive for IgMN rheumatoid factor 40 30
Total No of erosions visible in

radiographs 188 182
Previous treatment with gold 30 27

*All differences between the two groups were non-significant.

formed before the start of treatment and at the final
follow up. The radiographs were evaluated blind by
one radiologist. The presence of erosions at least 1 mm
deep and any increase or change in the number of
erosions after 12 months were recorded.

STATISTICAL EVALUATION

The non-parametric y2 test and Kruskal-Wallis test
were used to compare each variable among the different
treatment groups. p Values less than 0 05 were regarded
as significant.

Results
Of the 97 patients included in the trial, 57 completed

it, taking the same disease modifying antirheumatic
drug throughout (azathioprine plus methylpredniso-
lone, 11 patients; azathioprine plus placebo, eight
patients; penicillamine plus methylprednisolone, 20
patients; penicillamine plus placebo, 18 patients).
Eleven patients changed treatment from penicillamine
to azathioprine during the study, and 29 were with-
drawn from the study owing to adverse reactions or
lack of effect during treatment with azathioprine.
The characteristics of the patients and the activity of

the disease before treatment were similar in the
methylprednisolone and placebo groups (table I). In
the methylprednisolone group 29 patients were started
on penicillamine and 21 on azathioprine compared
with 33 and 14 respectively in the placebo group.

Evaluation four weeks after each of the six pulse
infusions and after 12 months showed no significant
differences among the four treatment groups. Simi-
larly, no differences were found in the number of
tender and swollen joints, the patient's and the blinded
observer's assessment of activity of disease, duration of
morning stiffness, erythrocyte sedimentation rate, and
concentrations of C reactive protein and haemoglobin.
An identical progression of erosions was observed after
one year among the four groups.
A comparison of clinical, biochemical, and radio-

graphic findings in the patients given methylpredniso-
lone and those given placebo showed no significant
improvement among those receiving methylpredniso-
lone (table II). Evaluation of the data on all 97 patients
as well as those on the 57 who completed the
trial without changing their disease modifying anti-
rheumatic treatment showed the same lack of signifi-
cance among the four treatment groups. The figure
shows the changes in wellbeing, concentrations of C
reactive protein, and number of tender joints in the 57
patients who completed the study. All four groups
showed substantial improvement in clinical and
laboratory measures when they were assessed 12
months after starting treatment.

ADVERSE REACTIONS

No patient had severe adverse reactions to methyl-
prednisolone during the study and none withdrew
owing to treatment with methylprednisolone. Flushing
during the first 24 hours was reported by 36 patients
treated with methylprednisolone compared with seven

TABLE Ii-Mean valuie (90% confidence interval) of variables recorded before trial and at six and 12 months' observation in 57 patients who received same treatment during entire 12
months

Before study 6 Months 12 Mlonths

MN1ethvlprednisolone group Placebo group Methylprednisolone Placebo Methylprednisolone Placebo
n=31) n = 26) group group group group

Duration of morning stiffness (min) 61 30 to 208) 120 (30 to 240) 15 (O to 120) 15 (O to 120) 30 (0 to 180 ) 10 (O to 90)
Self assessed condition (visual analogue scale) 55 (32 to 82) 60 32 to 89) 27 ( 10 to 59) 31 (5 to 61) 29 (11 to 76) 29 (7 to 65)
Noofswollen joints 7 (1 to 18) 8 (3 to 15) 2 (Oto 12) 3 (Oto 11) 2 (Oto 12) 4(Oto 11)
Nooftender joints 17 (5 to 38) 22 (6 to 37) 7 (1 to 29) 120 to 36) 7 (I to 35) 9(1 to26)
Erythrocvte sedimentation rate (mm in first hour) 45(12 to 86) 54 (6 to 83) 21 (6 to 57) 30 /3 to 65) 30 (9 to 71) 34 (5 to 81)
C reactive protein (mg/l) 23 (7 to 108) 42 (3 to 1 17) 6 (0 to 59) 15 (0 to 60) 12 (0 to 46) 14 (0 to 80)
No of erosions on radiographv 15 (2 to 32) 1 1 (0 to 26) 16 (3 to 32) 14 (0 to 29)

BMJ VOLUME 301 4 AUGUST 1990 269

 on 20 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.301.6746.268 on 4 A
ugust 1990. D

ow
nloaded from

 

http://www.bmj.com/


Placebo +azathioprine
o--o Placebo + penicillamine
* Methylprednisolone + azathioprine

*,, 60 .--- Methylprednisolone + penicillamine

aI)

0 50

400

'E 30 0

10

Noof-wekKfe trtnramn

5at 20-:

c 14-
12 1 6 0 245

Fified of pulse treatment with methyiprednisolone compared with
placebo onl patients with rheumatoid arthritis receiving disease
modifying drugs

given placebo, headache by 26 and seven respectively,
subjective dislike of treatment by 22 and three, distur-
bances of sense of taste by 16 and four, and tachycardia
by 15 and six. All these adverse reactions were
significantly more common in the treated groups
(p<OO05). Only five patients complained of abdominal
pain.
A comparison of the treatment groups showed

no difference in the number of drop outs due to
penicillamine or azathioprine.

Discussion
It is well established that pulse treatment with the

conventional regimen of 1000 mg methylprednisolone
intravenously for one to three days gives rapid
temporary relief of flares in rheumatoid arthritis.'-3
The effect, however, is short lived. In our study we did
not detect any effect on disease activity four weeks after
each 1000 mg dose of methylprednisolone was given.
Previously, we examined the short term effect of 1000
mg methyiprednisolone daily for three consecutive
days and found that, as judged by the erythrocyte
sedimentation rate, the effect on pain and joint tender-
ness lasted for a maximum of four to eight weeks and
that on inflammation for roughly two weeks.
The conventional treatment regimens use a dose of

1000 mg methylprednisolone daily for one to three

days, and no significant differences have been seen
among different dose regimens.8 Oral prednisolone
would probably provide the same benefit at these
doses.49

In contrast to our findings Liebling et al'° reported
that monthly pulses of 1000 mg methylprednisolone
over six months gave substantially better clinical
results than placebo, as evaluated by the number of
tender joints, walking time, and strength of grip. The
study, however, included only 10 patients and did not
relate the pulse treatment to the type and duration of
concomitant treatment with disease modifying drugs.

Other studies suggested that pulse treatment with
methylprednisolone might enhance and accelerate the
response to drugs that induce remission.' 6 The sugges-
tions of Neuman et al,6 however, are partly based on a
comparison with historical data, and no placebo group
was included in either study.
We found that infusion with 1000 mg of methyl-

prednisolone once a month for six months did not
intensify the clinical or biochemical effects oftreatment
with the disease modifying antirheumatic drugs peni-
cillamine and azathioprine. In all groups the degree of
improvement was similar, probably owing to the
treatment with the disease modifying drug(s). We
conclude that repeated pulses of methylprednisolone
during the first six months of treatment with disease
modifying antirheumatic drugs such as penicillamine
and azathioprine do not improve the effect of these
drugs.

We thank Ilona Munck for translating the text and Upjohn
Denmark for supplying the methylprednisolone (Solu-
Medrol) and for financial support.
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ONE HUNDRED YEARS AGO

In respect of a statement alleging that the Australian Government had
refused to allow M. Pasteur the reward of £20,000 offered to the person
who should suggest the best plan for the destruction of the rabbits that
infest that colony, M. Pasteur is reported to have said that this was not so,
for the simple reason that he had never sought it, and that, owing to
circumstances over which he had no control, he could not claim such a
reward. He had sent M. Loir, his nephew, and another of his assistants to
Australia in order to try the experiments which he had made in his
laboratory on a more extended scale. The assistants returned to France

after a few months, discouraged. According to M. Pasteur, they were not
allowed by the Commission appointed by the Australian Government to
make any important experiments. This Commission permitted the
assistants to inoculate a few rabbits, and the experiments were successful
enough to warrant a further extension of the authorisation; but all sorts of
delays and adjournments were caused, until the assistants abandoned all
hope of being able to carry out the purpose for which they had undertaken
the voyage to Australia.

(British MedicalJoumal 1890;i:615)
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