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Abstract: This study evaluated the clinical characteristics, treatment outcomes, and complications of patients with 
adult onset Still’s disease (AOSD) in our local Chinese population. Patients with AOSD attending our hospital from 
2008 to 2011 were identified and followed up. Their clinical and laboratory features at presentation, as well as their 
disease progression, treatments, and outcomes were recorded and compared with other reported series. A total of 
75 patients with AOSD were identified. Forty-four were female. Thirty-nine had disease onset between 16 and 35 
years of age. The most common presenting features were fever (96%), arthritis (57.33%), rash (78.67%), and sore 
throat (49.3%). The acute phase response was marked in most patients, with elevated erythrocyte sedimentation 
rates (77.05%) and C-reactive protein levels (84.06%). Hyperferritinemia was present in 74.14% of cases, and serum 
ferritin (SF) levels declined after treatment in most cases. Liver abnormalities were usually transient, but were more 
severe in 5 patients. Most patients (92%) required corticosteroid therapy; of these, 33.3% also received disease-
modifying antirheumatic drugs or immunosuppressive drugs. Sixty-four and 45.33% patients with AOSD achieved 
partial and complete remission, respectively, after 2 weeks of treatment, and 92% and 74.67%, respectively, after 1 
month. The cumulative relapse rate was 45.3%. Patients with AOSD had complex symptoms with no specific labora-
tory findings. Reduced SF levels after treatment and liver abnormalities may be used to follow treatment outcome.
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Introduction

AOSD is a rare rheumatic inflammatory disor-
der of unknown etiology first described by Eric 
Bywaters in 1971 [1]. Its etiopathogenesis 
remains unknown and there is evidence  
supporting both genetic and environmental  
factors. The disease affects young people,  
with a bimodal age distribution at 15-25  
and 36-46 years of age; however, there are  
several reports of new cases of AOSD in older 
individuals [2, 3]. The disease is slightly more 
prevalent in women [4, 5].

The clinical presentation of AOSD is nonspeci- 
fic and heterogeneous. Symptoms commonly 
include high spiking fever, arthralgia or arthri-
tis, transient maculopapular rash, and sore 
throat. Blood tests usually reveal leukocytosis 
with neutrophilia, liver function abnormalities, 
increased C-reactive protein levels, and nega-
tive findings for rheumatoid factors and antinu-
clear antibody tests [4, 6-14]. High ferritin lev-
els are common in this disease [4, 15, 16], but 

are generally a nonspecific finding because 
high levels are also common in various condi-
tions such as infections and hematologic disor-
ders. The most commonly used classification 
criteria proposed by Yamaguchi et al [17] have 
been shown to be the most sensitive (93.5%) 
[18] and are based on the exclusion of other 
diseases such as chronic infection, tumors, and 
other autoimmune disorders.

Aspirin or nonsteroidal anti-inflammatory drugs 
(NSAIDs) are recommended for initial AOSD 
treatment, but the response rate is reportedly 
as low as 20% to 25% [19]. Since response to 
NSAID monotherapy is not generally sufficient, 
most patients also receive corticosteroids dur-
ing the course of their disease, with an efficacy 
of up to 95%.

Materials and methods

We retrospectively reviewed the medical 
records of 75 adult patients at the Department 
of Infectious Diseases, West China Hospital  
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of Sichuan University, from January 2008 to 
January 2011 who were diagnosed with AOSD. 
This study was conducted in accordance with 
the declaration of Helsinki. This study was con-
ducted with approval from the Ethics Committee 
of Sichuan University. Written informed con-
sent was obtained from all participants. The 
diagnosis was based on criteria from Yamaguchi 
et al [17]. Briefly, 5 or more criteria were 
required for diagnosis, including 2 or more of 
the following major criteria: fever (> 39°C), 
arthralgia or arthritis, evanescent rash, and 
leukocytosis with granulocytosis. Minor criteria 
included sore throat, liver dysfunction, lymph-
adenopathy or splenomegaly, and negative 
antinuclear antibodies (ANA) and rheumatoid 
factor (RF) test results. Infections, malignan-
cies, and other autoimmune disorders were 
excluded for all patients. We retrospectively 
reviewed medical records, laboratory data, and 
telephone follow-ups concerning patient symp-
toms for 1 year.

Clinical manifestations

Clinical information was recorded, including 
patient age, gender, and clinical symptoms. 
Constitutional symptoms included high-spiking 
fevers, characteristic rash, arthritis/arthral-
gias, myalgia, sore throat, pleuritis, peritonitis, 
and pericarditis.

Laboratory data

Laboratory tests results included hemogram, 
liver function tests, and erythrocyte sedimenta-
tion rate (ESR), as well as C-reactive protein 
(CRP), antinuclear antibody (ANA), and serum 
ferritin (SF) levels. Microbiological investiga-
tions, imaging studies, and bone marrow and 

lymph node biopsies (with lymph node enlarge-
ment) were performed.

Treatment and prognosis

Medicines used in the course of the disease 
were recorded. Relapse and remission rates 
were also analyzed. Complete remission was 
defined according to Fautrel et al [20] as com-
plete disappearance of clinical symptoms such 
as fever, evanescent rash, polyarthralgia, 
lymphadenopathy, and hepatosplenomegaly 
and normalization of laboratory test results 
such as white blood cell counts (WBC), liver 
enzyme levels, ESR, and SF levels. Partial 
remission was defined as partial improvement 
of clinical symptoms, and more than 50% 
decrease in laboratory findings such as leuko-
cytosis, elevated liver enzyme levels, ESR, and 
SF levels. Relapse was defined as AOSD 
patients who had achieved complete remission 
who re-developed clinical symptoms and labo-
ratory findings.

Statistical analysis

Data were analyzed using IBM SPSS Statistics 
for Windows, Version 19.0. All results were 
expressed as mean values ± standard devia-
tion (SD). Data were compared using Chi-square 
tests. The significance level was set at P < 0.05.

Results

Clinical manifestations of patients with AOSD

The demographic features, clinical manifesta-
tions, and laboratory findings of the 75 patients 
in this study and in the literature are shown in 
Table 1. In the present study, 31 patients were 

Table 1. Clinical features of patients with AOSD
Patients 

(n=75) (%)
Zeng et al [6] 

(n=61) (%)
Cagatay et al 
[4] (n=84) (%)

Franchini et al 
[7] (n=66) (%)

Fautrel et al [8] 
(n=72) (%)

Riera et al [9] 
(n=41) (%)

China Turkey Italy French Spain
Female 44 (58.67) 45 (73.8) 59 (70.24) 38 (58) NA 25 (61)
Onset between 16~35 years 39 (52) 29 (47.5) 45 (54) 30 (45) NA NA
Fever (≥ 39°C ) 72 (96) 61 (100) 81 (95.2) 63 (95) 61 (84.7) 41 (100)
Evanescent rash 59 (78.67) 54 (88.5) 50 (59.5) 52 (79) 51 (70.8) 38 (92.6)
Arthralgia/arthritis 43 (57.33) 50 (82.0) 81 (96.4) 52 (79) 64 (88.8) 40 (97.5)
Sore throat 39 (49.3) 44 (72.1) 55 (65.5) 38 (58) 38 (52.7) 37 (90.2)
Lymphadenopathy 18 (24) 32 (52.5) 28 (33.3) 36 (54) 32 (44.4) 17 (41.5)
Splenomegaly 14 (18.67) 23 (37.7) 24 (28.6) 25 (38) 32 (44.4) 7 (17)
Pleuritis 11 (14.67) 11 (18) 8 (9.52) 12 (18) NA 6 (14.6)
Pericarditis 6 (8) 15 (24.6) 10 (11.9) 9 (14) 15 (20.8) 5 (12)
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men and 44 were women. They were all ethnic 
Chinese. The median age at disease onset was 
35.75±13.25 years (range 16-82 years). Most 
of the patients (52%) were between 16 and 35 
years of age at onset. However, 6 patients had 
disease onset after the age of 60. Seventy-two 
patients had fevers with a maximum body tem-
perature ≥ 39°C for more than 2 weeks; the 
fever was remitting or irregular in most patients. 
A typical salmon-pink macular or maculopapu-
lar rash, evanescent and concurrent with fever, 
was observed in 59 (78.67%) patients. The 
rash was most frequently observed on the prox-
imal limbs and trunk, which could be mildly pru-
ritic and associated with a burning sensation. 
Arthritis was noted in 43 (57.33%) patients. 
The most commonly affected joints were the 
knees, wrists, ankles, and the proximal inter-
phalangeal joints of both hands. A total of 
49.3% patients complained of sore throat that 
usually coincided with fever spikes and subsid-
ed when the body temperature returned to nor-
mal. Lymphadenopathy was observed in 18 
patients (24%), with the cervical lymph nodes 
most frequently involved. Lymph node biopsy 
was performed in 14 patients, which revealed 
reactive hyperplasia in all patients. Bone mar-
row biopsy studies were not revealing in 66 
patients. Slight to moderate splenic enlarge-
ment was observed in 14 patients (18.67%). 
There were 11 (14.67%), 2 (2.67%), and 6 (8%) 
cases of pleuritis, peritonitis, and pericarditis, 
respectively.

Laboratory findings

Features correlated with laboratory findings are 
shown in Table 2. Fifty-six patients (74.67%) 

had leukocytosis, 68 (90.67%) revealed neutro-
philia, and 1 patient presented with leukope-
nia. The mean WBC was 15.72±7.19×109/L 
(range 3.01-36.43×109/L) Normochromic nor-
mocytic anemia (hemoglobin < 10 g/dL) was 
found in 23 cases (30.67%). Thrombocytosis 
was present in 28 patients (37.33%). ESR and 
CRP were 38.59±17.42 mm/h (range 13-87) 
and 89.79±53.4 mg/L (range 5.64-250), re- 
spectively. Elevated SF levels were observed in 
91.38% of patients in this study (range 24-336 
ng/mL) and 74.14% showed hyperferritinemia 
of more than 5 times the upper limit of the  
normal range. ANA (1:100) were detected in 4 
patients (5.33%). Abnormal transaminases 
were observed in 27 patients. The mean serum 
alanine aminotransferase (ALT), aspartate ami-
notransferase (AST), lactate dehydrogenase 
(LDH), and albumin (Alb) levels of the 75 
patients were 65.5±119.39 IU/L (range 6-732), 
63.11±104.26 IU/L (range 8-713), 379.76± 
210.22 IU/L (range 123-1490), and 32.59± 
5.71 g/L (range: 21.1-42.9), respectively. Two 
patients (2.67%) had total serum bilirubin level 
above normal (range: 5.0-28.0). Albumin levels 
were decreased (< 35 g/L) in 51 patients (68%). 
None of the patients had manifestations of 
chronic liver disease, such as palm erythema, 
spider telangiectasia, and varicose veins.

Treatment and prognosis

Sixty-nine patients (92%) received corticoste-
roids, including prednisone, prednisolone, met- 
hylprednisolone, and hydrocortisone. Among 
these patients, the steroid dosage was more 
than 40 mg/d (prednisone-equivalent). Disease- 
modifying anti-rheumatic drugs (DMARDs) or 

Table 2. Laboratory features of patients with AOSD
Patients 

(n=75) (%)
Zeng et al [6] 

(n=61) (%)
Cagatay et al 
[4] (n=84) (%)

Franchini et al 
[7] (n=66) (%)

Fautrelb et al 
[8] (n=72) (%)

Riera et al [9] 
(n=41) (%)

China Turkey Italy French Spain
Positive ANA 4 (5.33) 7 (11.67) NS 6(9) 6 (8.3) 0
Elevated of ESR 47/61 (77.05) 61 (100) 79 (94) 66 (100) NA 41 (100)
Elevated of CRP 58/69 (84.06) 47/59 (79.7) NA NA NA 41 (100)
SF > 5 N (#> 1000 ng/ml) 43/58 (74.14) 43/54 (79.6)# 32 (38.10)# 43 (70)# 28 (38.9) 19/37 (51)
Elevated of WBC 56 (74.67) 51 (83.6) 69 (82.1) 52 (79) 64 (88.8) 38 (93)
    20×109/L (*> 15×109/L) 25 (33.33) 31 (50.8) 48 (57.14)* 41 (62)* NA 9 (22)
    30×109/L 2 (2.67) NA NA NA NA 4 (10)
Neutrophilia 68 (90.67) NA 35/63 (55.56) 54 (88) NA NA
HGB < 10 g/L 23 (30.67) 9 (14.8) 30 (35.7) 25 (38) NA 10 (24)
Abnormal transaminase 27 (36) 14 (23) 30 (35.71) 52 (79) 53 (73.6) 21 (51)
Albumin level < 35 g/L 51 (68) NA 35 (41.67) 43 (65) NA NA
#SF > 1000 ng/ml; *WBC > 15×109/L.
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immunosuppressive drugs were administered 
to 23 patients, including 18 who received 
methotrexate, 3 who received cyclophospha-
mide, 5 who received leflunomide, 4 who 
received hydroxychloroquine, 1 who received 
azathioprine, and 1 patient who received tripte-
rygium wilfordii. Seven patients received 2 or 
more DMARDs.

Sixty-four percent and 45.33% of patients with 
AOSD achieved partial and complete remis-
sion, respectively, after 2 weeks of treatment. 
After 1 month of treatment, partial and com-
plete remission rates were as high as 92% and 
74.67%, respectively. In our series, all patients 
were followed up for 1 year. The cumulative 
relapse rate was 45.3% (34 patients); most of 
the relapses happened when tapering cortico-
steroids, regardless of DMARDs administra-
tion. Among relapsed patients, 27 relapsed 
once and 7 relapsed at least twice.

Elevated serum transaminase levels were tran-
sient and returned to normal after corticoste-
roid or NSAIDs treatment in most patients. 
However, serum transaminase levels were high-
er during treatment in 5 patients, and became 
high in 2 patients whose serum transaminase 
levels were initially normal. None of the patients 
from our study group developed acute liver fail-
ure. Among patients with abnormal liver func-
tion tests, 1 was taking NSAIDs and 3 were tak-
ing methotrexate (MTX). The percentages of 
patients with aggravation of abnormal liver 
function were compared between those who 
were taking NSAIDs and those who were not, 
and also between those patients who were tak-
ing MTX and those who were not. No significant 
differences were found. Eighteen patients with 
moderate to severe liver dysfunction, including 
7 patients whose liver function worsened dur-
ing treatment, were administered 1 or 2 hepa-
toprotective drugs such as glutathione, diam-
monium glycyrrhizinate, bifendate, inosine, 
ademetionine, ursodeoxycholic acid, and vita-
min C. All patients attained complete recovery 
of liver abnormalities without stopping or 
adjusting NSAIDs, MTX, or corticosteroid dos-
ages. Partial and complete remission rates 
were 51.85% (14/27) and 25.93% (7/27) after 
2 weeks of treatment in patients with elevated 
serum transaminase levels, and 92.59% 
(25/27) and 66.66% (18/27) at the end of 1 
month of treatment. The percentages of partial 
and complete remission were compared 
between patients with liver abnormalities and 

those with normal liver function. Chi-square 
tests revealed significant differences in the 
group with partial remission after 1 month and 
complete remission after 2 weeks (P < 0.05).

We monitored dynamic SF changes in 55 
patients with elevated levels. SF levels declined 
to 50% their original values in 36 patients after 
1 month of treatment, and fell to within normal 
range in 6 patients. In 43 patients with hyper-
ferritinemia of more than 5 times the upper 
limit of the normal range, we observed a 5-fold 
decline in 26 patients and a return to normal 
ferritin levels in 5 patients. Partial and com-
plete remission rates were 95.23% (40/42) and 
85.71% (36/42) in patients whose SF levels 
had declined. Seventeen patients relapsed 
once in the follow-up period, and 4 patients 
relapsed twice or more. The percentages of 
partial and complete remission and cumulative 
relapse were compared between patients 
whose SF levels declined and those whose SF 
levels remained high. Significant differences 
were found in partial remission after 1 month 
based on Chi-square tests (P > 0.05).

Discussion

We described a series of 75 patients with AOSD 
who were diagnosed and treated at a Chinese 
tertiary teaching hospital. Persistent fever, eva-
nescent rash, arthritis, and sore throat were 
the most prevalent and nonspecific symptoms 
in our series. Except for the incidence of arthral-
gia/arthritis and lymphadenopathy, which were 
lower compared to other studies presented in 
Table 1, the incidences of the remaining symp-
toms were similar. Elevated ESR and leukocyto-
sis of more than 10×109/L or neutrophilia were 
present in almost all patients with AOSD. We 
found significant differences in laboratory find-
ings of different studies shown in Table 2, 
including elevated ESR and leukocytosis, SF 
levels more than 5 times normal, and abnormal 
transaminase levels.

Mild, transient elevations in liver enzyme levels 
accompanying only the active phase of the dis-
ease were seen in three-quarter of cases [10, 
21]. Progression to severe liver failure has been 
also reported [10, 22, 23]. Our data confirm 
that liver involvement in patients with AOSD 
may be mild to severe, and liver dysfunction 
was present in up to one-third of patients, a 
lower prevalence than other studies. Pathologic 
examination of liver biopsy samples was unnec-
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essary because pathologic changes cannot 
identify the specific cause of liver damage in 
AOSD [21, 22]. Sustained macrophage activa-
tion and cytokine production may play a role in 
the pathogenesis of these liver abnormalities 
[21, 24]. The abnormalities could be related to 
medications, particularly some NSAIDs, immu-
nosuppressive drugs, and antibiotics. However, 
pathologic examination of fine-needle liver 
biopsy samples has not revealed drug-induced 
hepatitis among AOSD-associated liver abnor-
malities [21]. Our data showed transient eleva-
tion of liver enzyme levels, exacerbation of liver 
damage during the course of treatment, and 
complete recovery of liver abnormalities in all 
patients who received hepatoprotective drug 
treatment, without discontinuing or adjusting 
the dosage of NSAIDs, MTX, and corticoste-
roids. Thus, the liver damage was more likely 
related to macrophage activation and cytokine 
production, rather than use of these drugs.

High ferritin levels are also seen in other  
diseases such as liver disease, infections, 
malignancies, and hemophagocytic syndrome. 
Moreover, ferritin levels in AOSD are usually 
higher than those found in other autoimmune 
or inflammatory diseases [15, 16]. Hyperferri- 
tinemia in AOSD is not related to iron metabo-
lism and is likely to be a consequence of cyto-
kine secretion induced by the reticuloendothe-
lial system [4, 15, 25]. The validity of the diag-
nostic test for AOSD has been evaluated in a 
retrospective study, where a 5-fold increase in 
SF levels has 41% specificity and 80% sensitiv-
ity [26]. Furthermore, SF levels correlate with 
disease activity and normalize after remission. 
Our data showed that ferritin levels in most 
patients increased to more than 5 times the 
upper limit of the normal range and quickly 
declined in nearly 80% of patients after cortico-
steroid therapy. A drop in glycosylated ferritin 
levels may be a more specific diagnostic mark-
er. In AOSD, decreased levels of glycosylated 
ferritin, an isoform of ferritin, were noted in 
comparison with other inflammatory diseases. 
However, glycosylated ferritin cannot be used 
to monitor disease activity or response to treat-
ment, because its level remains low for many 
months after disease remission [27, 28]. 
Because this test was not available in our hos-
pital, we were unable to analyze this factor.

Management of patients with AOSD is bas- 
ed on use of NSAIDs, corticosteroids, and 
DMARDs. NSAIDs are recommended as the ini-

tial treatment in AOSD, but the response rate is 
reportedly low [19]. In our study, only 6 patients 
received NSAID monotherapy at the beginning 
of treatment. Three patients achieved partial 
remission; the remaining patients switched to  
a steroid combination therapy due to lack of 
response. MTX was widely used in this study. 
The prognosis of AOSD is typically good, but the 
relapse rate is high. Appenzeller [12] reported 
that about 75% of patients relapsed in 6.9 
years of follow-up. Peripheral blood leukocyte 
counts of more than 30×109/L, ESR levels 
greater than 100 mm/h, SF levels of more than 
1,500 ng/mL, and insufficient steroid starting 
dose (less than 40 mg/d prednisone) are fac-
tors correlated with relapse. We did not observe 
a correlation between relapse and these fac-
tors in our series, however. Most of the relaps-
es happened when tapering corticosteroids, 
likely related to the speed of tapering and main-
tenance dose. Significant differences were 
found in partial remission after 1 month and 
complete remission after 2 weeks between 
patients with liver abnormalities and with nor-
mal liver function, and in partial remission after 
1 month between patients with reduced SF lev-
els after treatment and those whose SF levels 
remained high. These observations suggest 
that these 2 factors may be correlated with 
treatment outcome. However, additional stud-
ies with larger sample sizes will be necessary in 
future studies.
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