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Abstract
Objective—To test the eYcacy of inflixi-
mab in the treatment of patients with
severe and active adult onset Still’s syn-
drome (AOSD) despite conventional im-
munosuppressive therapy.
Patients and methods—Six patients with
the diagnosis of AOSD according to the
Yamagushi criteria of 1992 were treated
with infliximab. All patients had severe
disease with high clinical and serological
activity. Patients were treated initially
with high dose steroids or more intensive
immunosuppressive therapy. Two patients
had a history of multiple disease modify-
ing antirheumatic drug (DMARD) treat-
ments. One patient had a history of three
years of AOSD with fever, chills, pleural
and pericardial eVusions, and hepato-
splenomegaly. Despite these treatments,
he developed increasing serological signs
of inflammation and arthritis of both hips
and peripheral joints. Another patient had
a history of five years of AOSD with
oligoarthritis, myalgias, and recurrent
fever despite multiple DMARD treat-
ment, including cyclophosphamide pulse
therapy. Our patients with AOSD pre-
sented with massive polyarthralgias, poly-
arthritis, splenomegaly or hepatomegaly,
the typical rash, sore throat, weight loss,
serositis, continuing fever, leucocytosis,
and raised C reactive protein (CRP),
erythrocyte sedimentation rate (ESR),
and ferritin levels. Four patients with
early onset of the disease, fulfilling the
diagnostic criteria for AOSD and a clini-
cal and serological high disease activity,
were included in our pilot study without
any further DMARD treatment apart
from the initial steroid treatment. Reduc-
tion of established treatment, mainly with
steroids, caused a relapse of the disease in
all our patients. Patients then received 3–5
mg/kg infliximab on weeks 0, 2, and 6, con-
tinuing with intervals of 6–8 weeks de-
pending on the patient’s individual disease
activity.
Results—In all patients, fever, arthralgias,
myalgias, hepatosplenomegaly, and the
rash resolved after the first courses of
treatment with infliximab. All serological
variables (CRP, ESR, hyperferritinaemia)
returned to normal. After three courses of
infliximab infusions, splenomegaly could
not be detected in any of our patients. One
patient still had severe pain in the left hip

caused by hip postarthritic osteoarthro-
sis, requiring hip replacement. After three
courses of treatment with infliximab,
splenomegaly could not be detected in any
of our patients. Up to now, our patients
have received infliximab infusion treat-
ment for between five and 28 months.
Throughout this period all patients have
continued to benefit from this treatment,
with improvement in their clinical symp-
toms, joint counts, and serological disease
activity. One of our patients had a moder-
ate infusion reaction during the second
treatment. The infusion was discontinued
for one hour and then was resumed with
no further problems.
Conclusion—The disease improved re-
markably in all six patients with AOSD
after treatment with infliximab, also in the
early stage of AOSD. These preliminary
data suggest the potential therapeutic
benefit of anti-tumour necrosis factor á
treatment in AOSD.
(Ann Rheum Dis 2001;60:iii55–iii57)

Adult onset of Still’s disease (AOSD) was first
described in 1971 by Bywaters,1 who presented
14 adult patients with features similar to the
systemic form of juvenile Still’s disease. It is a
rare inflammatory rheumatic disease in which
the main symptoms are polyarthritis, fever,
rash, sore throat, splenomegaly, hepatomegaly,
lymphadenopathy, pleuritis, pericarditis, pneu-
monitis, loss of weight, myalgias,2 3 and in-
creased serological signs of inflammation—for
example, a raised erythrocyte sedimentation
rate (ESR) and C reactive protein (CRP),
hyperferritinaemia, and leucocytosis3 4; anti-
nuclear antibodies and rheumatoid factors are
commonly negative.

About 50% of the patients have a chronic
course of the disease, with arthritis being the
major cause of chronicity. Although overall
prognosis is good, premature death can be
caused by complications such as hepatic
failure, haemophagocytic syndrome, dissemi-
nated intravascular coagulation, amyloidosis,
and sepsis. The acute disease is treated with
non-steroidal anti-inflammatory drugs and
systemic corticosteroids, but when the disease
is chronic disease modifying antirheumatic
drugs (DMARDs) like methotrexate (MTX),
azathioprine (AZA), and cyclophosphamide
(CYC) are used. Despite treatment with
DMARDs some patients have continuing high
disease activity.
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In the treatment of rheumatoid arthritis,
tumour necrosis factor (TNF) blocking agents,
like the chimeric monoclonal antibody cA2,
infliximab, have been shown to be eVective in
patients where DMARDs have failed.5 6 There-
fore, we investigated the eYcacy of infliximab
in the treatment of patients with active AOSD.

Methods
Six patients (four female, two male), with a
mean age of 42.8 (range 28–60) years and a
diagnosis of AOSD according to the Yama-
gushi criteria of 1992,4 were treated with
infliximab in our pilot study. All infectious dis-
eases and other inflammatory rheumatic dis-
eases had been excluded. In addition to the
basic patients’ data such as age and sex,
variables representing the course of disease
activity were recorded at each visit: 28 joint
score for swollen and tender joints, ESR, CRP,
leucocyte counts, ferritin, and body tempera-
ture. Clinical symptoms such as rash, spleno-
megaly, and hepatomegaly, as well as the pres-
ence of sore throat, weight loss, and serositis,
were also recorded. Two patients underwent
further diagnostic examination of inflamed
joints by dynamic magnetic resonance imaging
(MRI).

Patients were included in our pilot study
when they had active disease (see tables 1 and
2) and had previously been treated with high
dose corticosteroids or more intensive immuno-
suppressive therapy. All our six patients had
massive polyarthralgias, five had a polyarthritic
course of the disease, five continuing fever, five
leucocytosis, and five patients showed the typi-
cal rash. Splenomegaly was seen in four
patients and hepatomegaly in three. Three
patients had a sore throat in the initial phase of
the disease, three had weight loss, and one
patient had a polyserositis. Raised CRP, ESR
levels were found in all six patients and hyper-
ferritinaemia in three.

Two patients had a long course of the disease
and had received diVerent DMARD treat-
ments, including MTX, AZA, and CYC pulse

therapy, without success. One patient had a
history of three years of AOSD with fever,
chills, pleural and pericardial eVusions, and
hepatosplenomegaly. Despite treatment with
high dose MTX and corticosteroids, he devel-
oped increasing serological signs of inflamma-
tion, inflammation of both hips, and peripheral
arthritis. A change to AZA 150 mg and pulse
corticosteroids did not improve the condition.
Another patient had a history of five years of
AOSD with oligoarthritis, myalgias, and recur-
rent fever despite treatment with high dose
MTX (up to 40 mg/week), combination treat-
ment with MTX and cyclosporin A (maximal
dose 300 mg), CYC pulse therapy, and AZA.
Before the start of the infliximab treatment the
patient was receiving AZA 200 mg and
prednisolone 10 mg. Four further patients with
severe AOSD were treated with infliximab after
the reduction of corticosteroid treatment
caused a relapse of the disease; no further
DMARD treatment was given. Patients re-
ceived 3–5 mg/kg infliximab on weeks 0, 2, and
6, continuing with intervals of 6–8 weeks
depending on the patient’s individual disease
activity. Up to the present, the patients have
followed this treatment regimen for between
five and 28 months. One patient moved during
the observation phase and was lost to follow up.
His disease course is reported up to the latest
visit to our clinic, which was after five infusions
of infliximab.

Results
All our patients benefited from treatment with
infliximab. As shown in table 1, fever, myalgias,
hepatosplenomegaly, and the rash resolved
completely in all patients, and arthritis or
arthralgias in five of six. This amelioration of
the disease could already be seen after the first
courses of treatment with infliximab. All
serological variables (CRP, ESR, ferritin val-
ues) returned to normal. Also, splenomegaly
could not be detected in any of our patients
after three courses of infliximab infusions.

In one of the two patients with a long disease
course the swollen joint count was reduced
from 30 to 3 and the tender joint count from 33
to 3 one week after the first infliximab infusion.
This patient had normal CRP and ESR, no
fever, but still had severe pain in the left hip.
The reduction in the joint assessment scores
was maintained, ESR and CRP returned to
baseline levels. MRI of the hips showed
decreased gadolinium uptake but marked
destruction (fig 1). After changing the
DMARD to MTX 25 mg and replacement of
both hips, and with continuing infliximab infu-
sions every 6–8 weeks, the ESR and CRP
decreased further, and it was possible to reduce
the systemic corticosteroid dose to 10–12.5 mg
prednisolone.

In the patient with a five year history of dis-
ease the swollen joint count decreased from 3
to 0, the tender joint count from 7 to 2 after the
first infliximab infusion, and the CRP and ESR
normalised. Moreover, fever is still absent. An
MRI scan of the left knee showed reduced
gadolinium uptake after 10 weeks (fig 2). With

Table 1 Clinical symptoms of the six patients with adult onset Still’s disease. Number of
patients is shown

Variable Before treatment After treatment (at last visit)

Arthritis 5 2
Arthralgia 6 2
Rash 5 0
Splenomegaly 4 0
Hepatomegaly 3 0
Sore throat 3 0
Weight loss 3 0
Polyserositis 1 0
Fever 5 0

Table 2 Disease activity variables during infliximab treatment. Results are shown as
mean (range)

Variable* Before treatment Actual value (at last visit)

Westergren ESR* (mm/1st h) 53.0 (25–99) 15.8 (11–22)
CRP* (mg/l) 64.8 (8–138) 4.5 (2–12)
Ferritin (g/l) 29.52 (1.30–74.13) 0.58 (0.07–1.53)
Tender joint count 15.0 (7–30) 2.67 (0–7)
Swollen joint count 9.0 (0–33) 1.83 (0–7)
Leucocyte count (×1012/l) 14.66 (9.2–20.53) 7.62 (5.2–10.3)
Fever (°C) 39.2 (37.8–41.0) 36.6 (36.4–36.8)

*ESR = erythrocyte sedimentation rate; CRP = C reactive protein.
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infliximab infusion intervals of eight weeks, the
arthritis has remained in remission.

Up to the present, our patients have received
infliximab infusion treatment for between five
and 28 months. Throughout this period their
clinical symptoms, joint counts, and serological
disease activity have improved (tables 1 and 2).

One patient had a moderate infusion reac-
tion during the second treatment. The infusion
was discontinued for one hour and then
resumed with no further problems.

Two patients are receiving concomitant
treatment with MTX (10–15 mg/week), one
patient with AZA 100 mg/day, and two patients
receive low dose corticosteroids (<10 mg/day).

Discussion
As in other chronic inflammatory rheumatic
diseases like rheumatoid arthritis or, as recently
reported, in ankylosing spondylitis,7 treatment
with antagonists against TNFá like the mono-
clonal chimeric antibody, infliximab, seems to
be a very eVective alternative for the treatment
of the rare disease, AOSD. Our experience with
this treatment in this small cohort of patients
shows, besides the striking potency of this new
drug, good tolerability. None of our patients
had to stop treatment. This is of particular
interest as severe disease and even death can
occur.8 9 Prognostic markers have not been
identified so far.9 Thus this regimen may be an
alternative to conventional treatment for pa-
tients with severe and highly active AOSD who

relapse after an initial treatment with high dose
corticosteroids or in whom DMARDs are
either ineVective or produce side eVects, in the
initial course of the disease. Of course, these
preliminary data require confirmation in larger
studies.
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Figure 1 Magnetic resonance imaging of a patient with both hips inflamed. Improvement in the synovitis is shown by
reduction of the gadolinium uptake from week 0 to week 10 after treatment with 5 mg/kg infliximab.

Figure 2 Magnetic resonance imaging of a patient’s left inflamed knee joint. The change in gadolinium uptake from week
0 to week 10 after treatment with 5 mg/kg infliximab is shown. The complete reduction of gadolinium uptake indicates a
marked improvement of the synovitis.
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