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Clinical Features and Prognosis of Adult-onset Still’s
Disease: 61 Cases from China
TING ZENG, YU-QIONG ZOU, MEI-FANGWU, and CHENG-DEYANG

ABSTRACT. Objective. To describe the onset, clinical features, prognostic factors, and treatment of adult-onset Still’s
disease (AOSD) in cases from China.
Methods. Sixty-one Chinese patients with AOSD were analyzed retrospectively.
Results. Common clinical features were fever (100.0%), rash (88.5%), and arthritis (82.0%). The
laboratory findings were as follows: leukocytosis (83.6%), increased erythrocyte sedimentation rate
(100.0%), elevated transaminase concentrations (23.0%), elevated ferritin levels (79.6%), negative anti-
nuclear antibody (88.5%), and negative rheumatoid factor (88.5%). Of the 61 patients, 44.3% exhibit-
ed a monocyclic disease pattern, 29.5% experienced disease relapse at least once, 16.4% exhibited
chronic articular course, and 9.8% died; most deaths were due to pulmonary infection and respiratory
failure. Based on the disease course, we divided the 61 patients into 2 groups: those with favorable out-
come (cyclic disease course, n = 45) and unfavorable outcome (chronic disease course or death, n = 16).
We analyzed the prognostic factors for the 2 groups, and found that pleuritis, interstitial pneumonia, ele-
vated ferritin levels, and failure of fever to subside after 3 days of prednisolone at 1 mg/kg/day were
unfavorable prognostic factors for patients with AOSD.
Conclusion. Patients with AOSD had complex symptoms with no specific laboratory findings. Our
results indicate that AOSD is not a relatively benign disease, especially in cases that are refractory to
high doses of prednisone. (First Release March 1 2009; J Rheumatol 2009;36:1026–31; doi:10.3899/
jrheum.080365)
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Adult-onset Still’s disease (AOSD) is an inflammatory disease
of unknown etiology. AOSD is characterized by a typical spik-
ing fever, arthritis, rashes, leukocytosis, and involvement of
various organs1,2. Since it was first described by Bywaters3 in
1971, cases of AOSD have been reported worldwide4-20.

Treatment of AOSD remains empirical. Nonsteroidal anti-
inflammatory drugs (NSAID), steroids, and antirheumatic
agents have been used to control fever, arthritis, and systemic
disease. About 80% of patients with AOSD require glucocor-
ticoid therapy, particularly when the disease manifestations
are severe1. Glucocorticoid therapy can be administered as
oral prednisone in daily doses of 0.5–2 mg/kg, in doses as
high as 3 mg/kg, or as methylprednisolone pulses21. For the

prognosis of AOSD, many studies have claimed that the out-
come of AOSD is favorable11,18,22. However, some studies
report that some patients had a “chronic disease course” or a
“poor prognosis,” and some patients have died of infection,
liver involvement, amyloidosis, adult respiratory distress
syndrome, heart failure, and macrophage activation
syndrome4,23-25.

Determining whether the clinical features, laboratory tests,
and response to therapy can predict or are related to the out-
come of AOSD would be of value to clinicians. We describe
the clinical features of 61 patients with AOSD treated in our
hospital, and analyze the prognostic and risk factors associat-
ed with unfavorable outcomes in these patients.

MATERIALS AND METHODS
We retrospectively evaluated 61AOSD patients [45 women, 16 men ages 37.5
± 14.8 years (range 21–63 yrs)] who had been under regular medical super-
vision at the Department of Rheumatology at Renji Hospital affiliated to
Shanghai Jiaotong University. The study was approved by the Institutional
Review Board of Shanghai Jiaotong University.

All the patients fulfilled the preliminary criteria of AOSD proposed by
Yamaguchi, et al7. Investigations to exclude infections, malignancies, and
other autoimmune disorders were carried out for all patients. Microbiology
investigations, imaging studies, and bone marrow and lymph node biopsies
were performed when indicated. Antinuclear antibody (ANA), anti-dsDNA
antibody, and antineutrophil cytoplasmic antibody were routinely investigat-
ed to exclude other autoimmune diseases. The mean number of major and
minor Yamaguchi criteria fulfilled by the patients was 3.5 and 2.4,
respectively.
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Remission was defined as the absence of articular, systemic, and labora-
tory evidence of disease activity for at least 2 consecutive months. Recurrence
was characterized by recurrent systemic or articular flares occurring after
complete remission and requiring therapy16. With respect to the disease
course, the patients were classified into 4 groups as described by Cush, et al4.
Monocyclic systemic pattern was defined as a single episode lasting < 1 year
followed by a prolonged remission throughout the entire followup period.
Polycyclic systemic pattern was characterized by recurrent systemic flares
with or without articular manifestation; the episode usually persisted < 1 year;
there was complete remission between flares. Chronic articular disease was
defined as the persistence of articular symptoms for > 1 year in the absence
of systemic features. According to the systemic findings noted during the ini-
tial or recurrent attacks, chronic articular disease was subdivided into 2 cate-
gories, namely, chronic articular monocyclic systemic pattern and chronic
articular polycyclic systemic pattern.

The following clinical information was recorded: demographic data, rele-
vant clinical details, and the laboratory tests and medicines used in the course
of the disease. A patient having a monocyclic or polycyclic systemic disease
course was assigned to the favorable outcome group, and a patient having a
chronic articular disease course or death was assigned to the unfavorable out-
come group. Some of the demographic and relevant clinical data and the lab-
oratory tests and medicines were used to analyze the prognostic and risk fac-
tors associated with an unfavorable outcome.

In statistical analysis for the ultimate outcome of AOSD, failure of fever
to subside after 3 days of prednisolone 1 mg/kg/day (i.e., patient had persist-
ent fever with no evident infection despite administration of prednisone 1
mg/kg/day for at least 3 days) was used as a prognostic factor for survival
analysis.

Statistical analyses were performed using the SPSS software. Descriptive
statistics are represented as mean ± standard deviation. Logistic multiple
regression analyses have been used for determining the prognostic risk fac-
tors. A p value < 0.05 was considered statistically significant.

RESULTS
Clinical manifestations. Clinical data are shown in Table 1.
All patients had fever with body temperature ≥ 39°C for more
than 2 weeks; the fever was remitting or irregular in most
patients, and no patient had continuous fever. A typical
salmon-pink macular or maculopapular rash was observed in

54 (88.5%) patients, mostly involving the trunk and the upper
and lower extremities. Arthritis was noted in 50 (82.0%)
patients. Figure 1 presents the distribution of arthritis among
the patients.

A total of 44 (72.1%) patients complained of sore throat
that usually coincided with the fever spike and subsided when
the body temperature returned to normal. The throat was dif-
fusely red but without exudates. Lymphadenopathy was
observed in 32 (52.5%) patients, and the cervical region was
frequently involved. Lymph node biopsy was performed in 9
patients, and revealed reactive hyperplasia in 7 patients,
chronic lymphadenitis in 1 patient, and inflammatory hyper-
plasia in 1 patient.

Laboratory test results. Laboratory results are shown in Table
2. ANA and rheumatoid factor (RF) were negative in 54
(88.5%) patients; theANA titer in theANA-positive cases was

Table 1. Comparison of clinical features of patients with AOSD between our series and previous series. Data are
no. (%).

Our Series, Fautrel5, Pouchot6, Yamaguchi7,20 Pay16,
n = 61 n = 72 n = 62 n = 90 n = 95

Ethnicity Chinese French Canadian Japanese Turkish
Female 45 (73.8) NA 28 (45.9) 60 (66.7) 50 (52.6)
Onset between age 29 (47.5) NA 50 (80.6) 48/78 (61.5) NA
17 and 35 yrs
Fever ≥ 39° C 61 (100.0) 61 (84.7) 62 (100.0) 63/83 (75.9) 94 (98.9)
Rash 54 (88.5) 51 (70.8) 54 (87.1) 72/83 (86.7) 78 (82.1)
Arthritis 50 (82.0) 64 (88.8) 58 (93.5) 62/86 (72.1) 81 (85.3)
Sore throat 44 (72.1) 38 (52.7) 57 (91.9) 58/83 (69.9) 63 (66.3)
Lymphadenopathy 32 (52.5) 32 (44.4) 46 (74.2) 59/86 (68.6) 35 (36.8)
Hepatomegaly 8 (13.1) NA 27 (43.5) 42/87 (48.3) 43 (45.3)
Splenomegaly 23 (37.7) 32 (44.4) 34 (54.8) 56/86 (65.1) 40 (42.1)
Pericarditis 15 (24.6) 15 (20.8) 23 (37.1) 9/87 (10.3) 8 (8.4)
Pleuritis 11 (18.0) NA 33 (53.2) 11/89 (12.4) 21 (22.1)
Myalgia 17 (27.9) NA 52 (83.9) 50/89 (56.2) 66 (69.5)
Weight loss (≥ 10%) 7 (11.5) NA 41 (66.1) 40/72 (55.6) 17 (17.9)

NA: not available.

Figure 1. The distribution of arthritis among 61 AOSD cases. PIP: proximal
interphalangeal joints; MCP: metacarpophalangeal joints.
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< 1:320, and the RF level in the RF-positive cases was
20.8–106 IU/ml (reference value < 20 IU/ml). For ANA-posi-
tive patients, the diagnosis of systemic lupus erythematosus
could be excluded according to American College of
Rheumatology criteria26. All patients had negative blood cul-
tures on more than 1 occasion. Interstitial pneumonia was
revealed by thoracic computed tomography (CT) in 7 (11.5%)
patients.

Disease course and followup. The mean followup period was
3.6 ± 2.9 years (range 6 months–14 years). Table 3 presents
the comparison of the disease course and followup findings of
AOSD between our series and other reports. The manifesta-
tion pattern of the recurrence was similar to that of the first
episode. In our series, 6 (9.8%) patients died: 4 of severe
pneumonia and respiratory failure, 1 of liver failure, and 1 of
hemophagocytic syndrome.

During the disease course, except for 2 patients who had
good response to a combination of NSAID and methotrexate
(MTX), almost all patients received corticosteroids due to
insufficient response to NSAID. Of the 61 AOSD patients, 30
(49.2%) received a maximal dose of prednisolone (0.5–1
mg/kg/day) and 27 (44.3%) received a high dose of methyl-
prednisolone (range 80–500 mg/day). MTX was administered

to 47 (77.0%) patients: chloroquine/hydroxychloroquine to 19
(31.4%), leflunomide to 7 (11.5%), and thalidomide to 3
(4.9%). Different combination therapies with NSAID,
steroids, and disease-modifying antirheumatic drugs
(DMARD) were administered to 38 (62.3%) patients.

We also analyzed the medications based on the last fol-
lowup; these are represented in Figure 2. Sixty-one patients
were divided into 2 groups based on the duration of the dis-
ease, i.e., < 2 years (n = 20) and ≥ 2 years (n = 41). The med-
ications were analyzed as follows: no medicine; DMARD
only; ≤ 10 mg/day prednisone only; ≤ 10 mg/day prednisone
with DMARD; > 10 mg/day prednisone with/without
DMARD; and death.

Interestingly, 20.0% of patients with < 2 years’ and 31.7%
with ≥ 2 years’ disease duration were in drug-free remission.

Prognosis. Based on the disease course, we divided the 61
patients into 2 groups: those with favorable outcome (n = 45)
and unfavorable outcome (n = 16). Subsequently, we analyzed
prognostic factors for the 2 groups (Table 4), and found that
pleuritis, interstitial pneumonia, elevated ferritin levels, and
failure of fever to subside after 3 days of prednisolone at 1
mg/kg/day were unfavorable prognostic factors for patients
with AOSD.

Table 2. Comparison of laboratory results of patients with AOSD between our series and previous series. Data
are no. (%).

Our Series, Fautrel5, Pouchot6, Yamaguchi7,20 Pay16,
n = 61 n = 72 n = 62 n = 90 n = 95

WBC
≥ 10,000/mm3 51 (83.6) 64 (88.8) 58 (93.5) 80 (88.9) NA
≥ 15,000/mm3 31 (50.8) NA 50 (80.6) 55 (61.1) 49/94 (52.1)

Hb, ≤ 10 g/dl 9 (14.8) NA 42 (67.7) 53 (58.8) 70/94 (74.5)
Raised ESR, ≥ 40 mm/h 61 (100.0) NA 62 (100.0) 69/89 (77.5) 89 (93.7)
Liver dysfunction 14 (23.0) 53 (73.6) 47 (75.8) 74/87 (85.1) 59/92 (64.1)
Serum ferritin ≥ 5 × normal 43/54 (79.6) 28 (38.9) NA 20/30 (66.7) 57/91 (62.6)
Negative ANA, titer < 1/100 54 (88.5) 66 (91.7) 55 (88.7) 82/88 (93.2) NA
Negative RF 54 (88.5) 71 (98.6) 58 (93.5) 84/89 (94.4) NA
Raised CRP, > 8 mg/l 47/59 (79.7) NA NA NA 87/90 (96.6)

WBC: white blood cell count; Hb: hemoglobin; ESR: erythrocyte sedimentation rate; ANA: antinuclear anti-
body; RF: rheumatoid factor; CRP: c-reactive protein; NA: not available.

Table 3. Disease course and followup findings of patients with AOSD in this and other reports. Data are no. (%).

Our Series, Pouchot6, Pay16, Ohta20,
n = 61 n = 62 n = 95 n = 90

Cyclic systemic pattern
Monocyclic 27 (44.3) 21 (33.9) 20 (21.1) 18/74 (24.3)
Polycyclic 18 (29.5) 15 (24.2) 16 (16.8) 30/74 (40.5)

Chronic articular course
Monocyclic systemic 3 (4.9) 0 0 10/74 (13.5)
Polycyclic systemic 7 (11.5) 22 (35.5) 39 (44.1) 16/74 (21.6)

Death 6 (9.8) NA NA 4/90 (4.4)

NA: not available.
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DISCUSSION
We describe a series of 61 patients with AOSD and compare
the clinical and laboratory features observed in our series with
previous reports. Although AOSD is prevalent worldwide4-20,
some visible differences are noted. Persistent fever, evanes-

cent rash, arthritis, and sore throat were the most prevalent
symptoms in our series, similar to other reports presented in
Table 1 and the report from Hong Kong9. The incidences of
myalgia, hepatomegaly, pericarditis, pleuritis, and weight loss
were lower than those reported in Caucasian cohorts6. This
difference could be attributed to racial differences or the dif-
ferent diagnostic criteria used in each study.

Leukocytosis and elevated erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) levels were the most out-
standing laboratory findings of acute-phase AOSD. The fre-
quency of liver dysfunction was lower in our series than in
other series4-19.

Treatment of AOSD is exclusively empirical: NSAID,
steroids, DMARD, and biologic agents are used to control
fever, arthritis, and systemic diseases27. With the exception of
2 patients who responded to NSAID and MTX, almost all
patients required steroids. MTX, chloroquine, thalidomide,
and leflunomide were also used for controlling the disease
activity of AOSD. We also analyzed the medications based on
different disease durations at last visit. It is notable that 20.0%
and 31.7% of patients having < 2 years’ and ≥ 2 years’ disease
duration, respectively, were in drug-free remission. Roughly
40% of the patients required > 10 mg/day prednisone with or
without DMARD to control their disease for the initial 2
years, while 12.2% of patients with ≥ 2 years’ disease dura-
tion needed the above-mentioned therapy. The proportion of
patients requiring high-dose prednisone decreased with the
increase in disease duration. About half of our patients
required low dosage prednisone ≤ 10 mg/day only, DMARD

Figure 2. Medications based on last followup of the 61 patients with AOSD charted by
disease duration: < 2 and ≥ 2 years.

Table 4. Prognostic factors for unfavorable outcome of 61 AOSD cases.

Favorable Unfavorable p

No. of patients 45 16
Fever 45 (100.0) 16 (100) 0.999
Rash 39 (86.7) 15 (93.8) 0.890
Arthritis ≥ 3 joints 27 (60.0) 13 (81.3) 0.785
Root-joint arthritis† 22 (48.9) 7 (43.8) 0.826
Hepatomegaly 5 (11.1) 3 (18.8) 0.674
Splenomegaly 16 (35.6) 7 (43.8) 0.451
Lymphadenopathy 23 (51.1) 9 (56.3) 0.771
Pericarditis 9 (20.0) 6 (37.5) 0.256
Pleuritis 5 (11.1) 6 (37.5) 0.039*
Interstitial pneumonia 4 (8.9) 5 (31.3) 0.032*
WBC ≥ 15 × 109/l 25 (55.6) 6 (37.5) 0.219
Liver dysfunction 10 (22.2) 4 (25) 0.639
Serum ferritin ≥ 5 × normal 28/39 (71.8) 15/15 (100) 0.032*
Failure of fever to subside 13 (28.9) 11 (68.8) 0.028*
after 3 days of prednisolone
1 mg/kg/day

MTX used 37 (82.2) 12 (75.0) 0.632
Chloroquine/hydroxychloroquine 16 (35.6) 5 (31.3) 0.892
used

† Root-joint arthritis: shoulders and hips. * p < 0.05. WBC: white blood
cell count; MTX: methotrexate.
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only, or both to control disease activity. This result is consis-
tent with some reports in which about one-third to three-quar-
ters of patients attained complete disease remission after 1 or
several episodes; most of these patients were free of disease
for a long time under medication with low-dose prednisone or
MTX or even with no medication28.

The mortality rate in our series (10%) was higher than that
in other reports. Four patients died of infection, with persist-
ent fever, cough, and expectoration during the hospital stay.
Sputum cultures and CT scans indicated pulmonary infection.
Severe pneumonia and respiratory failure were the main caus-
es of death. As well, 1 patient died of liver failure and 1 of
hemophagocytic syndrome.

It would be valuable to determinine the prognostic risk fac-
tors of AOSD. However, the literature regarding the predictors
of outcome is limited. Still’s rash, polyarthritis, and root-joint
arthritis were reported to be significantly associated with an
unfavorable outcome4,6. In our study, analyzing the prognos-
tic risk factors of 61 patients with AOSD, we found that inter-
stitial pneumonia, pneumonia, elevated ferritin levels, and
failure of fever to subside after 3 days of prednisolone 1
mg/kg/day were unfavorable prognostic factors. Still’s rash,
polyarthritis, and root-joint arthritis were not observed to be
significantly associated with unfavorable outcome in our
study.

AOSD is a rare, poorly understood, systemic inflammatory
disease; patients in different ethnic groups can present with
variable clinical features and laboratory findings. Although
the prognosis of AOSD is generally favorable, some studies,
including ours, reveal that death may be caused in some
patients due to overwhelming infection, hepatic failure, amy-
loidosis, adult respiratory distress syndrome, heart failure, and
macrophage activation syndrome4,23-25. With regard to
patients who are refractory to corticosteroids, combined
immunosuppressive agents are usually recommended29-31. It
is notable that biologic agents, including anakinra, infliximab,
tocilizumab, etanercept, and rituximab, have displayed prom-
ising efficacy in refractory AOSD32-37. The prognosis of
AOSD could be further improved by therapy with these
emerging interventions.
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