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Abstract In this prospective, non-comparative case ser-
ies, four patients with severe and highly active adult-
onset Still�s disease (AOSD), refractory to high doses of
corticosteroids (which had been combined with metho-
trexate in three of them) and methotrexate were treated
with infliximab (initial dose 3–5 mg/kg, continuing at
intervals depending on the patient�s individual disease
activity). Resolution of their symptoms, which was evi-
dent within few days after the first infusion, and a par-
allel rapid improvement of the acute inflammatory
response indices were observed in all. Concomitant
corticosteroid treatment was reduced after the first
courses of treatment with infliximab, which was well
tolerated, and complete disease remission was sustained
during a 5–18-month follow-up period. Although fur-
ther studies to confirm long-term efficacy and safety in
larger numbers of patients are needed, we suggest that
administration of infliximab with observation for
objective improvement is the treatment of choice in cases
of AOSD refractory to conventional treatment.
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Introduction

Adult-onset Still�s disease (AOSD) is a chronic, sys-
temic inflammatory disorder characterized by a sudden
onset of high, spiking fever that often follows phar-
yngitis, a transient salmon-like rash, and the presence
of arthritis or arthralgia. Lymphadenopathy, liver and/
or spleen enlargement, and pericarditis, pleuritis or
polyserositis may also occur. Laboratory abnormalities
of AOSD include marked leukocytosis with neutro-
philia, high C-reactive protein (CRP) levels and
erythrocyte sedimentation rate (ESR), abnormal liver
function tests and lactic dehydrogenase (LDH) levels,
and a characteristically pronounced increase in serum
ferritin levels [1, 2]. AOSD has a chronic relapsing
course, but a significant number of patients experience
complete remission between relapses [2]. Current
treatment of the acute disease in patients who fail to
respond to non-steroidal anti-inflammatory drugs
(NSAID) consists of high doses of systemic corticos-
teroids. Second-line agents, such as gold salts, or
methotrexate (MTX) have been used for chronic dis-
ease, and even cyclophosphamide has been used in
resistant cases [2, 3]. However, treatment is not always
successful and many patients with AOSD prove
refractory to conventional therapy or demand an
unacceptably high corticosteroid dose [2, 3, 4]. More-
over, fatal cases of refractory AOSD, in the setting of
disseminated intravascular coagulation, adult respira-
tory distress syndrome and hemophagocytic syndrome,
have been reported [4, 5].

Overproduction or inappropriate production of tu-
mor necrosis factor-a (TNF-a) plays a major role in
the pathogenesis of chronic inflammatory diseases,
such as rheumatoid arthritis [6], idiopathic juvenile
arthritis [7], ankylosing spondylitis [8], inflammatory
bowel disease [9] and Adamantiades–Behcet�s disease
[10]. Infliximab, a chimeric murine–human monoclonal
antibody that neutralizes TNF-a-mediated actions, has
been used with considerable success in the treatment of
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these conditions [10, 11, 12, 13, 14, 15]. In view of the
fact that recent data suggest that TNF may be also
involved in the pathogenesis of AOSD [16, 17], we
decided to treat with infliximab four patients with se-
vere and highly active AOSD which was refractory to
conventional therapy.

Patients

In this prospective, non-comparative case series, four men aged
respectively 19, 20, 35 and 72 years, in whom the diagnosis of
AOSD was established according to criteria developed by Yam-
aguchi et al. [18], are presented. Two patients had long-standing
disease and experienced a severe relapse while on immunosup-
pressive treatment. A third patient presented an acute relapse fol-
lowing prolonged remission of his disease, and was initially treated
with the conventional approach. The remaining patient had no
previous history of AOSD and was also treated with NSAIDs upon
diagnosis, followed by high doses of corticosteroids and metho-
trexate. Clinical and laboratory findings that were present before
infliximab administration, as well as previous treatments, are
summarized in Tables 1 and 2, respectively. All patients were
rheumatoid factor and antinuclear antibody negative, and all were
prescreened for latent TBC infection with PPD tests (all negative),
clinical examination and chest radiographs [19].

Intravenous infusions of infliximab (Remicade, Schering-
Plough) were given at a dose of 3–5 mg/kg on week 0, depending
on each patient�s individual disease activity, continuing at 3–5 mg/
kg with intervals of 4–12 weeks, as described in detail below.
Clinical response was arbitrarily defined as remission of all
symptoms (i.e. fever, arthritis, arthralgias, rash), and complete
disease remission was defined as normalization of laboratory
values, including hemoglobin, liver enzymes, and the indices of
the acute inflammatory response that were abnormal before the
initiation of infliximab therapy.

Results

A rapid onset of clinical response was observed in all
four patients within the first week after infusion of inf-
liximab, and an impressive amelioration of laboratory
values was evident within weeks. A complete remission

of AOSD—i.e. all acute inflammatory response indices
returned to normal levels—was also observed in all
(Table 2). One patient discontinued infliximab after four
infusions and remained free of disease during an 8-
month follow-up period. The three remaining patients
continue on infliximab, and up to December 2002 their
complete remissions have been sustained for 18, 13 and 5
months, respectively (Table 2). Infliximab treatment was
well tolerated. Brief case histories of the four patients are
presented below.

Patient 1

A 20-year-old student, in whom the diagnosis of AOSD
was made in March 2000, had been treated for over a
year with prednisolone (10–50 mg) and methotrexate
(20 mg/week). Any attempt to reduce the daily dose of
prednisolone below 10 mg resulted in low-grade fever
and malaise. In April 2001 he experienced a severe re-
lapse and was admitted to Laikon Hospital. An increase
of methylprednisolone to 1 mg/kg for a week, as well as
a 4-day pulse (1 g/day IV) which followed, failed to
control his disease. While steroid-induced hyperglycemia
was being developed, he was given infliximab (3 mg/kg).
To our surprise, resolution of all symptoms was ob-
served within 1 week (Table 1). He was discharged on
oral corticosteroids at progressively diminishing doses
and concomitant methotrexate and NSAID treatment.
On week 4, while his disease was in complete remission,
a second course of infliximab (3 mg/kg) was given,
continuing with infusions at intervals of 8–10 weeks.
Noticeably, an attempt to increase the intervals between
infusions to 12 weeks resulted in a mild disease flare,
which was controlled within 24 h after the administra-
tion of infliximab. His disease remains in complete
remission while on weekly methotrexate (15 mg) in
addition to infliximab (Table 2). His steroid-related
hyperglycemia has also resolved.

Table 1 Clinical and laboratory
features before Infliximab
administration in our patients
with AOSD subjected to
conventional treatment

nr normal range, PMN poly-
morphonuclear leukocytes

Patient 1 Patient 2 Patient 3 Patient 4

Age 20 19 72 35
Fever 39�c 40.2�c 39.2�c 37.2�c
Arthritis Yes – Yes –
Arthralgia Yes Yes Yes Yes
Rash – Yes Yes –
Splenomegaly Yes – Yes Yes
Hepatomegaly Yes – Yes Yes
Sore Throat Yes Yes Yes –
Lymphadenopathy – – Yes Yes
Hemoglobin (g/dl) 12.4 12.2 7.8 13.8
Leukocyte count (K/ll) 17.1 (91% pmn) 25.6 (89% pmn) 23.0 (93% pmn) 20.5 (90% pmn)
CRP (mg/l) 29 260 200 97
ESR, mm 1st hour 45 125 110 135
LDH (nr: 200–475 U/l) 617 457 1151 707
Ferritin (ng/ml) 2412 4500 9562 8968
AST (nr: 5–40 U/l) 35 42 99 42
ALT (nr: 5–40 U/l) 131 61 103 53
G-GT (nr: 0–49 U/l) 102 74 147 22
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Patient 2

A19-year-oldmale studentwas admitted to the hospital in
September 2001with a high fever, sore throat, arthralgias,
pleuritis, and a salmon-like evanescent rash. After an
extensive work-up that was unremarkable for other dis-
eases the diagnosis of AOSD was established (Table 1).
Initial treatment with NSAIDs and prednisolone (30 mg/
day) was ineffective; finally, a daily dose of 80 mg of
prednisolone was necessary to control his symptoms.
Tapering of prednisolone dose to 30 mg/day caused an
exacerbation of the disease andmethotrexate 10 mg/week
was added, which 1 month later was increased to 15 mg/
week. During the next 3months two consecutive attempts
to decrease the prednisolone dose below 15 mg/day
caused a high fever relapse; after the third relapse he was
started on infliximab infusions of 3 mg/kg, in addition to
weekly methotrexate and 20 mg of prednisolone daily.
Within the first week a striking resolution of all symp-
toms, and near-normal levels of ESR and CRP, were
observed. He received infliximab on weeks 2 and 6,
continuing at 8-week intervals thereafter. Noticeably, he
experienced a mild disease flare 3 days before the third
infusion, but he has remained in complete remission ever
since (Table 2). His current therapy also includes meth-
otrexate 10 mg/week, and methylprednisolone 2 mg/day.

Patient 3

This patient was a 72-year-old farmer with a history of
two episodes of high fever, oligoarthritis, severe anemia
and mild liver involvement 14 and 10 years before his
admission. At that time a tentative diagnosis of AOSD
had been made and, in both instances, he had been
successfully treated with NSAIDs and corticosteroids
for 6 months. In September 2001 he presented with a
high fever and accompanying chills, sore throat, marked
asthenia, hip, wrist and shoulder arthralgias, a salmon-
colored rash on the trunk and upper extremities, and
pleuritis. He was first treated with broad-spectrum
antibiotics for a suspected pulmonary infection and re-
ferred to our hospital. In addition to fever, rash and
joint involvement he had a modest spleen and liver

enlargement and left axillary lymphadenopathy
(Table 1). Treatment with oral naproxen and intrave-
nous prednisolone (1 mg/kg), followed by a 4-day
methylprednisolone pulse (1 g/day) not only failed to
control disease but resulted in a compromise of his renal
function, as well as in steroid-induced hyperglycemia
and myopathy. For these reasons, methotrexate was not
added and naproxen was discontinued. He was then
given a first infusion of 3 mg/kg of infliximab, followed
by a second infusion after 2 weeks. He exhibited a fall in
his fever after the first infusion and remained completely
afebrile after the second. There was also a marked
amelioration of the abnormal laboratory values with
which he presented on diagnosis, and the tapering of
corticosteroids resulted in normoglycemia and an
improvement in the myopathy. The patient was dis-
charged on oral prednisolone, 12.5 mg/day only. He
received infliximab (3 mg/kg) on weeks 6, 10 and 18, as
well as a 4-month course of oral rifampin, according to
international guidelines [19], because of a suspicious
history of previous exposure (pachypleuritis on chest CT
scan). A complete remission of his disease was promi-
nent 6 weeks after initiation of infliximab, including
normalization of strikingly high ferritin levels. This
remission has been sustained during an additional
8-month follow-up period after discontinuation of both
infliximab and corticosteroids (Table 2). No evidence of
latent TBC was noted.

Patient 4

A 35-year-old policeman was first diagnosed with AOSD
in 1998. He initially received high doses of NSAIDs and
methylprednisolone, to which gold salts were later ad-
ded. His disease was only partially controlled and
exhibited several relapses necessitating increases of the
methylprednisolone dose. As a result of prolonged and
high-dose corticosteroid treatment the patient became
cushingoid, with a �moon face� appearance. During the
last trimester before admission his disease was poorly
controlled, despite a further increase of methylprednis-
olone and gold salts doses to 40 mg/day and 50 mg/
week IM, respectively. His fever rose to daily peaks of

Table 2 Infliximab treatment and disease outcome in four patients with refractory AOSD

Patient 1 Patient 2 Patient 3 Patient 4

Previous
corticosteroids

Methylprednisolone
80 mg/day + Pulse

Prednisolone
30 mg/day

Prednisolone
100 mg/ day IV +Pulse

Methylprednisolone
64 mg/day

Previous DMARDs MTX MTX – MTX, gold salts
Infliximab dose 3 mg/kg 3 mg/kg 3 mg/kg 5 mg/kg
Total of doses
(weeks)

Day 0 and weeks 4, 12, 20,
30, 42, 50, 58, 64, 72

Day 0 and weeks 2, 6, 14,
22, 30, 38, 46, 54, 60

Day 0 and
weeks 2, 6, 10, 18

Day 0 and weeks 2, 6, 14

Clinical response Week 1 Week 1 Week 2 Week 1
Complete remission Week 3 Week 2 Week 6 Week 16
Sustained remission Yes Yes Yes Yes
Follow-up period 18 months 13 months 13 months 5 months

DMARD disease-modifying antirheumatic drug, Pulse methylprednisolone IV 1 g/day for 4 days, MTX methotrexate
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40.5�, accompanied by chills and severe weakness and
malaise. He was admitted to the hospital and treated
with a further increase in the dosage of methylprednis-
olone up to 64 mg/day, and nimesulide 100 mg bid. A
week later gold salts were discontinued and methotrex-
ate was added. Febrile episodes were reduced to 1–2 per
week, but his laboratory abnormalities remained un-
changed and methotrexate was thus increased to 15 mg/
week. Two months later a clinical improvement was
evident, but the patient�s laboratory values remained
severely abnormal (Table 1). At this time we decided to
treat him with infliximab, which he received at a dose of
5 mg/kg on weeks 0, 2, 6 and 14. By the time of the last
infusion he was in an excellent clinical condition for the
first time in 4 years. A complete remission of AOSD,
including normalization of very high ferritin levels, was
observed while he was taking concomitant methotrexate
(15 mg/week) and methylprednisolone (8 mg/day).

Discussion

High levels of proinflammatory cytokines, including
TNF-a, have been found in the serum of patients with
AOSD [16, 17]. It was thus reasonable to predict that a
selective anti-TNF agent such as infliximab might be
effective in the treatment of this chronic inflammatory
condition. Therefore, we decided to use infliximab in our
patients with severe and highly active AOSD who were
refractory to conventional therapy. The schedule of
administration was almost the same as that suggested
for patients with rheumatoid arthritis, i.e. infusion of
3 mg/kg on weeks 0, 2 and 6, and every 8 weeks there-
after, in the first three patients [15]. However, because
patient 3 had experienced a complete remission lasting
10 years before his relapse, we decided to discontinue
infliximab after the fifth infusion. Indeed, he has re-
mained free of active disease ever since. The remaining
patient had the most refractory disease and he received
higher doses of infliximab (5 mg/kg), as given in patients
with Crohn�s disease [21].

All four patients exhibited a rapid remission of their
systemic disease soon after the first infliximab infusion.
This allowed corticosteroid tapering, thus freeing them
of the related adverse effects, i.e. hyperglycemia, myop-
athy, and Cushing-like appearance. Interestingly, two of
the four patients had failed to respond even to pulse
methylprednisolone therapy. Because of the individual-
ized nature of this disease, the slight differences that
were observed between our patients in terms of the
overall disease course, time for complete disease remis-
sion, and optimal schedule of infliximab administration,
are to be expected. However, once complete remission
was achieved, it was sustained in all during a 5–18-
month follow-up period. Moreover, infliximab treat-
ment was not related to any side effects in these patients.

Our report is added to the successful use of infliximab
for refractory AOSD in small cohorts and cases of pa-
tients reported by Cavagna et al. [22], Kraetsch et al.

[23], Huffstutter et al. [24], and Caramaschi et al. [25].
Collectively, in a total of 16 patients treated with inf-
liximab all clinical features of the disease were com-
pletely suppressed. In contrast, in an open study of 12
patients with AOSD who received the TNF soluble p75
receptor etanercept for 6 months, two withdrew because
of a disease flare, and of the seven patients who were
considered responders only two met the ACR 70% re-
sponse criteria. Moreover, among the three patients with
fever and rash, these symptoms improved during eta-
nercept treatment in only one [26]. A possibility that the
efficacy of infliximab is superior to that of etanercept in
AOSD may therefore exist, although this matter has not
been addressed. It has recently been established that
differences in the mode of action between these two anti-
TNF agents account for their differential efficacy in
inhibiting the inflammation in Crohn�s disease [27].

In conclusion, successful treatment of AOSD in our
patients, taken together with other reports, suggests that
administration of infliximab with observation for
objective improvement is the treatment of choice in cases
of AOSD refractory to conventional treatment. Given
the restricted treatment options in AOSD and the po-
tential of infliximab to successfully treat this disorder
without the side effects resulting from prolonged use of
corticosteroids and other non-selective immunosup-
pressants, a formal controlled trial to confirm its long-
term efficacy and safety is justified.
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