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LETTERS TO
THE EDITOR

High dose intravenous methylprednisolone
pulse therapy in patients with rheumatoid
arthritis

Sir: High dose corticosteroid pulse therapy
has become more popular in recent years for
the treatment of numerous autoimmune
diseases, particularly systemic lupus erythe-
matosus and rheumatoid arthritis. It has been
applied in septic shock and in adult respiratory
distress syndrome too. -5 The results of
pharmacodynamic and kinetic studies (rapid
elimination, short half life, short duration of
cortical suppression), the unambiguous anti-
inflammatory effect, and the good tolerance all
confirm the usefulness of this treatment.5-9

Methylprednisolone, given as an infusion,
results in complete clinical remission.
Forster,'0 Bertouch," and Hansen6 noted
favourable effects of pulse therapy, but
opinions as to the duration of the efficacy of
the treatment vary widely.'0'4

Several authors have studied the effect of a

high steroid dose on the immune system."7
According to Silverman there is an apparent
contradiction between the transitional
immunosuppression and remission often last-
ing for some months. 7 He suggested that the
clinical effect is first of all anti-inflammatory
and not immunosuppressant.'7 The effect of
steroids on leucocyte phagocytic function and
migration, and on the release of inflammatory
mediators prevails when a high dose is given. 16
The aim of our study was to assess high dose
corticosteroid intravenous pulse therapy in
the treatment of patients with resistant rheu-
matoid arthritis. We wanted answers to the
following questions: (a) Is it possible to
achieve a rapid and continuous improvement
by high dose steroid treatment? (b) For how
long does the remission last? (c) What side
effects occur.

Ten women with classical rheumatoid
arthritis according to American Rheumatism
Association criteria were included in the
study. Their mean age was 60-1 years (range
51-72) and the average duration of their
disease was 7-2 years (1-16). Before entry into
the study all had been continuously taking
10-15 mg/day prednisolone and different non-
steroidal anti-inflammatory drugs (diclofenac
sodium, piroxicam, naproxen). Despite this
combined drug treatment their disease was
active and rapidly progressive. The patients
were given two methylprednisolone sodium
succinate infusions in 500 ml physiological salt
solution over a period of 45 minutes, one at

the start of treatment and one six days later.
The infusions were given at the same time in
the morning to avoid diurnal variation of the
plasma cortisol rate and the lymphocyte sub-
groups. Before the study the patients had
received no intra-articular steroid injections,
and on the day of the infusion the peroral
steroid was withdrawn. Next day they took
5-10 mg of prednisolone and doses were
reduced according to the patient's condition.
Dosesofnon-steroidal anti-inflammatorydrugs
and basic treatment were unchanged through-
out the study. From the fourth day after the
second infusion every patient started physio-
therapy.

Blood was taken before the study, two, six,
24, 48, and 72 hours after the infusions, at
discharge; and in the follow up period after
one, two, and three months.

Clinical indices were noted before the study,
24 and 72 hours after the infusions, at
discharge, and one, two, and three months
later. Serum samples and routine peripheral
blood smears for immunological assessment
were frozen at -20'C.

Statistical analysis was by one paired
Student's t test.

Clinical and laboratory activity indices and
their changes during the study are shown in
the table. A significant improvement was

shown in 6/10 patients. At discharge nine
patients were improving, after one month's
follow up seven, after two months' follow up
six, and at the end of the study four. It was
possible to stop treatment with prednisolone
permanently in four patients and three of the
10 patients were able, with a lowered daily
dose, to carry out their household duties as
before. Side effects were few.
Newmark, Bennett, and Bailey reported

transitional arthralgias of the knees in kidney
transplant recipients. 121515 Three of our

patients had pains in the knees and small
joints two to three days after the infusion, but
there were no inflammatory symptoms. In
three patients a slight inflammation in the
upper respiratory tract was noted. There was
often weakness on the second day of the
infusion. Tvede noted bradycardia in two
patients with RA with otherwise healthy
cardiac systems, which disappeared spon-
taneously on the seventh day. We found no
cardiac effects in our patients and their blood
pressure was normal throughout the study.
There was a significant but temporary

increase in blood sugar concentration which
should be borne in mind if this treatment is
used for diabetic patients. According to Kirk
et al pulse therapy has no effect on stomach
and duodenal mucosa, but in patients with a

history of peptic ulcer it should only be given
with increased precautions.20 Infections with
high dose methylprednisolone treatment were

no more common than with continuous peroral
steroid treatment, as found by Williams et
al.14
Thus to summarise, we can give a definite

positive answer to the questions raised in our
introduction. In continuously active and treat-
ment resistant rheumatoid arthritis repeated
intravenous methylprednisolone pulse in-
fusions can result in rapid and spectacular
clinical improvement. In most patients the
dose of peroral steroids can be reduced or
completely withdrawn in the remission period,
which helps to prevent the side effects of long
term steroid treatment. The treatment is well
tolerated and side effects are few and transitory
making this a useful clinical treatment.
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Changes in clinical and laboratory indices during the study

Start After first
(n=10) infusion

24 Hours 72 Hours
(n=10) (n=10)

After second
infusion

24 Hours 72 Hours
(n=8) (n=8)

Discharge
(n= 10) Follow up

I Month 2 Months 3 Months
(n=10) (n=9) (n=8)

Index of CCC* 7-0 2-6 -SS* 3-9 -SS 2-0 -55 2-6 -55 0-8 55 10 -SS 1-2 -55 1-3 -SS
Circumference of PIP* joint (mm) 492-9 4850 -S' 493349393 -S 4993 475-7 -SS 478-8 -S 538-8 508 5 -SRitchie index 29-9 17-0 -SS 24-6 -S 14-7 -SS 19-5 -SS 9-5 -SS 12-4 -SS 11-1 -SS 15-1 -SVisual analogue scale (mm) 85-8 105-2 85-8 148-0 S 117-5 153-1 S 106-1 92-6 114-1
Grip strength (mmHg) 72-2 52-2 -S 51-6 -S 24-0 -SS 57-0 20-4 -SS 42-0 -S 52-5 -S 39-8 -SS
Morning stiffness (mm) 70-5 22-0 -SS 39-5 -SS 20-0 -SS 50-0 6-6 -SS 17-0 -S 40-5 31-8 -SS

*CCC=Cooperative Clinics' Committee; PIP=proximal interphalangeal; S=significant, p<005; SS=strongly significant, to,,59q=2262.
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Cyclosporin in Wegener's granulomatosis
with renal failure

Sir: In 1987 we presented in this journal the
case history of a patient with Wegener's
granulomatosis, in whom remission of the
disease was achieved with cyclosporin.' Now,
after more than three years' treatment with
this immunosuppressive drug no further
activity of the disease has occurred. Although
we stated that cyclophosphamide is still the
drug of first choice in the treatment of
Wegener's granulomatosis, this positive
experience persuaded us to start cyclosporin
treatment in another patient with Wegener's
granulomatosis resistant to conventional
treatment. As the effect of cyclosporin in this
patient was even more impressive than it had
been in the previous subject we feel it is worth
reporting this case history.

In 1982 a 72 year old women was admitted
to our hospital for evaluation of cough, rhinor-
rhoea, fever, and fatigue. Laboratory tests
showed a raised erythrocyte sedimentation
rate (ESR) of 122 mm/h, thrombocytosis
(platelets 625 x 10/l), and normal renal func-
tion. An x ray examination of the chest and
sinus showed no abnormalities. Histopatho-
logical examination of a biopsy specimen of
the nasopharynx, however, showed destructive
granulomatous reaction with necrotising
vasculitis, characteristic of Wegener's granu-
lomatosis. Consequently, treatment with
cyclophosphamide (100 mg/day) and predni-
sone (30 mg/day) was started. Six weeks later
her clinical condition and laboratory indices
had normalised. During the following months
the doses of both drugs were tapered slowly,
with success.

Unfortunately she withdrew from further
outpatient clinic control until she was admitted
to hospital again in 1986 because of severe
fatigue and depression. By that time she had
stopped taking prednisone but continued with
cyclophosphamide 100 mg/day. Laboratory
examination showed a raised ESR (83 mm/h),
anaemia (haemoglobin 93 g/l), low platelet
count (78 x10/l), increased serum creatinine
(156 Wmol/l), and haematuria (15-30 erythro-
cytes in the urinary sediment); testing for the
presence of antineutrophil cytoplasmic anti-
bodies was not done at that time. Her raised
ESR and renal failure were considered as
markers of activity of Wegener's granuloma-
tosis; anaemia and low platelet count were
thought to be manifestations of bone marrow
depression due to cyclophosphamide. The
administration of cyclophosphamide was
stopped and prednisone 30 mg/day was given.
Nevertheless, her clinical condition deterio-
rated and serum creatinine rose to 365 itmol/l.
The corticosteroid regimen was changed to
methylprednisolone 1500 mg every other day
intravenously for 10 days and the addition of

azathioprine 25 mg every eight hours, but this
did not prevent further progression of renal
failure and further rise of serum creatinine
to 516 p,mol/l.
As Wegener's granulomatosis seemed to be

progressive despite intensive treatment we
decided-after informed consent of the
patient-to start treatment with cyclosporin 5
mg/kg body weight a day and prednisone 40
mg/day. Trough concentrations of cyclosporin
(by radioimmunoassay and measured in whole
blood) ranged from 405 ng/ml to 780 ng/ml.
One month later her condition had clearly
improved, with decreased values of ESR (48
mm/h) and serum creatinine (213 Rmol/1).
During the following period cyclosporin
trough concentrations were kept at about 600
ng/ml, and prednisone was tapered slowly.
More than two years after the initiation of
cyclosporin this patient, who at that time was
aged 79, is doing very well with stabilised
serum creatinine concentrations of 190-210
Lmol/l and no antineutrophil cytoplasmic
antibodies.

In this case of Wegener's granulomatosis
cyclosporin seems to have been effective.
Interestingly, improvement of renal function
was achieved by treatment with an immuno-
suppressive drug for which nephrotoxicity is
the most prominent side effect. This obser-
vation fits with another case report showing
the beneficial influence of cyclosporin in a
patient with Wegener's granulomatosis with
renal failure.2 Obviously, cyclosporin is an
alternative to cyclophosphamide in treatment
of patients with Wegener's granulomatosis.
Additional studies are necessary to confirm
the precise role of cyclosporin in the treatment
of this disease.
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Anaerobic bacteria in rheumatoid arthritis

Sir: In past years some rheumatologists have
thought that anaerobic bacteria have a role in
the pathology of rheumatoid arthritis.'
We considered that if anaerobic bacteria

were essential to metabolism in the diseased
joint then it should be possible to measure
substantial amounts of their metabolic
products-short chain fatty acids-in the
synovial fluid.
We used a modification of McArthur's gas

chromatographic method2 to examine 11
normal synovial fluids obtained during nega-
tive explorations on knees for meniscal disease
and 15 fluids taken from the knees of patients
with classical or defmiite rheumatoid arthritis.
The synovial fluid samples were treated with
hyaluronidase, then the short chain fatty acids
were extracted with ether and freeze dried at

-80°C. Before injection into the gas chroma-
tograph the freeze dried material was redis-
solved in 8 M formic acid. 2-Ethylbutyric acid
was used as an internal standard.
The mean concentrations (range) of short

chain fatty acids in normal fluid were found to
be: acetic acid 102 (54-149) ,umol/l; propionic
acid 13 (0-31) ,umol/l; n-butyric acid 3-4 (0-9)
Wmol/l; n-valeric acid 3-6 (0-18) ,umol/l. There
were no significant differences between
normal and rheumatoid synovial fluids.
Thus it seems that the direct action of

anerobic bacteria-for example, Clostidium
perfringens and others, which produce short
chain fatty acids, is excluded.
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Treatment of polymyalgia rheumatica and
giant celi arteritis

Sir: We read with interest Kyle and Hazle-
man's article on the treatment of polymalgia
rheumatica and giant cell arteritis,' which
sheds some light on the problems of treatment
in these two conditions. We would support
their views that the lowest doses of steroid
possible should be used both in the initial and
maintenance treatment, but would like to
draw attention to the possible dangers of
undertreatment of the ophthalmic manifes-
tations of giant cell arteritis.
Although doses may indeed be to some

extent based on tradition and anecdote, in
such a capricious and visually devastating
condition it is anecdotal exceptions to which
attention must be directed if the opportunity
to prevent visual loss is to be taken.
The fact that the 'high dose' group had

fewer episodes of relapse than the 'low dose'
group, but still suffered a significant thera-
peutic failure rate, implies that even higher
dose regimens should be considered.
Ophthalmologists usually use much higher
doses of steroid, at least initially, when
treating patients who present with the visual
sequelae of giant cell arteritis.2 Although quite
probably most cases of giant cell arteritis
might be managed with a lower dose even than
40 mg prednisolone initially, success in the
majority is not the ultimate aim of treatment,
when the fate of the rest may be irreversible
visual loss.

Sadly, the acute ischaemic optic neuropathy
resulting from giant cell arteritis is often
bilateral, with the second eye being affected
very shortly after the first. A recent review of
50 cases of anterior ischaemic optic neuro-
pathy related to giant cell arteritis3 found that
when large doses of steroid (80-120 mg
prednisolone initially, followed by the same
dose for several days after) were used 95% of
patients were protected from disease in the
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