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ABSTRACT
Objective

Adult-onset Still’s disease (AOSD) is a rare disease that is classified among the multifactorial autoinflammatory disorders. 
It is characterised by fever, arthritis and, a typical salmon-coloured rash, and is accompanied by fever at nights. 

Currently, there is limited data on the prevalence of AOSD.

Methods
Patients diagnosed with AOSD at the Department of Rheumatology of Trakya University Medical Faculty, between 2003 
to 2014 were reviewed retrospectively. Patients’ clinical features, laboratory measurements, demographics, treatments, 

follow-up durations, disease courses, outcomes and complications were evaluated. 

Results
Our study included 42 patients with AOSD of whom, 32 (76.2%) were females and 10 (23.8%) were males (female to 

male ratio: 3.2). Over the course of the study, the annual incidence of AOSD was 0.62/100,000; and the overall 
prevalence was 6.77/100,000. The most common findings were fever (97.6%), arthralgia (95.2%), arthritis (76.2%),

 rash (73.8%) and sore throat (40.5%). 

Conclusion
In our hospital-based study on AOSD which is a disease with very limited epidemiological data, the frequency of AOSD 
was found to be significantly higher than in other series. Female gender was more common in our series; and polycyclic 

pattern was more common in patients with longer follow-ups. 
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Introduction
Adult-onset Still’s disease (AOSD) is 
a rare disease and it is classified as one 
of the multifactorial autoinflammatory 
disorders. It’s characterised by fever, 
arthritis and, a typical salmon-coloured 
rash which is more pronounced and 
is accompanied fever at nights. It was 
first described by George Still in 1896 
as an acute systemic-onset form of ju-
venile idiopathic arthritis in children. 
In 1971, Eric Bywaters described the 
disease in adults with similar clinical 
manifestations and named the disease 
as AOSD (1). 
Previous studies stated that there were 
neither autoantibodies nor any HLA ge-
netic associations in juvenile idiopathic 
arthritis (JIA) and that abnormalities of 
the innate immune system were most 
influential factor in systemic JIA (2). 
In addition, many studies reported that 
manifestations of systemic JIA were 
closely similar to those of autoinflam-
matory syndromes; i.e. aggravation of 
the innate immune response causing 
recurrent inflammation, activation of 
phagocytes, and increased secretion 
of interleukin-1 (3). Therefore, some 
authors suggested that this disorder 
should be included in the acquired au-
toinflammatory syndromes rather than 
in juvenile arthritides (4). It was also 
suggested that systemic-onset form of 
juvenile idiopathic arthritis (SOJA) 
and AOSD were, in fact, the same au-
toinflammatory disorder affecting, re-
spectively, children and adults (4). For 
the reasons explained above, the inci-
dence of MEFV gene mutations were 
investigated in Korean patients with 
AOSD. Interestingly, it was seen that 
the E148Q allele had a higher incidence 
in AOSD patients when compared to 
healthy controls (5).
Currently, there is limited data on the 
frequency of AOSD. Studies based on 
questionnaire data have reported an an-
nual AOSD incidence of 0.22/100,000 in 
Japan (6), and 0.16/100,000 in France (7). 
A study using hospital-based database 
has found an annual AOSD incidence of 
0.4/100,000 in northern Norway (8). 
AOSD has three clinical forms: mono-
cyclic, polycyclic and chronic. Recently, 
biological treatments have begun to be 
used for polycyclic and chronic forms 

refractory to standard therapies (9). The 
most widely used biologic agents in re-
fractory patients are TNF-alpha block-
ers and IL-6 receptor blockers (10). 
It is known that IL-1β plays a critical 
role in the pathogenesis of most auto-
inflammatory disorders; therefore, anti-
IL-1 monotherapy with either anakinra, 
canakinumab, or rilonacept results in 
regression of disease activity (11-14).
Nowadays, knowledge about the epi-
demiology of the diseases has become 
more important than ever because of 
the era of novel agents. While case se-
ries of AOSD have been reported from 
our country (15, 16), there have been no 
epidemiological studies so far. In our 
study, we determined the epidemiology, 
general clinical features and outcomes 
of AOSD based on hospital-based data 
in Thrace region, which is in northwest-
ern Turkey. We also reviewed other epi-
demiological studies about AOSD; and 
compared our results to results of previ-
ously published studies.

Materials and methods
Patients diagnosed with AOSD at the 
Department of Rheumatology of Trakya 
University Medical Faculty, Edirne, 
Turkey, between 2003 and 2014, were 
reviewed retrospectively. The names 
and hospital protocol numbers of all 
AOSD patients were retrieved from our 
hospital’s computer database by using 
the ICD code for AOSD. The patients’ 
hospital files (both inpatient and outpa-
tient) were obtained from the archives; 
and all medical data were reviewed in 
detail. Patients older than 16 years of 
age were included in the study. For di-
agnosis of AOSD, the diagnostic crite-
ria suggested by Yamaguchi et al. (17) 
was used; patients who did not fulfill 
the criteria were excluded. The major 
criteria reported by Yamaguchi et al. are 
fever, arthralgia, typical rash and leu-
kocytosis. Minor criteria include sore 
throat, lymphadenopathy, splenomeg-
aly, hepatic dysfunction, rheumatoid 
factor (RF) negativity and anti-nuclear 
antibody negativity. In order to confirm 
the diagnosis of AOSD, a patient had to 
meet five of these criteria, two of which 
should be major criteria. 
Clinical and laboratory data were re-
trieved from hospital records. Patients’ 
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clinical features, laboratory measure-
ments, demographics, received treat-
ments, follow-up durations, disease 
course, outcomes and complications 
were evaluated. For patients who were 
lost to follow-up, phone calls were 
made to learn their current status. 
Information was received from the pa-
tients if they could be contacted, other-
wise their relatives were asked to pro-
vide the information. 

Estimation of prevalence and incidence
As a tertiary care centre for rheumato-
logic diseases, our hospital serves ap-
proximately 620,447 adults (306,036 
females and 314,411 males) from both 
rural and urban areas. The population 
count was based on the reports of the 
Turkish Statistical Institute. Paediatric 
patients (<16 years) were not included. 
Edirne city is located in Thrace re-
gion, in northwestern partof Turkey; 
and it makes borders with Greece and 
Bulgaria. Our hospital is the only ter-
tiary care reference centre for rheu-
matic diseases for both Edirne and 
Kırklareli, another city to the north of 
Edirne.  The clinical features of AOSD 
patients diagnosed in our centre within 
the last decade were recorded down. 
The incidence rates were calculated for 
each 100,000 people aged ≥16 years.
Any AOSD patient living in our re-
gion in June 2014 was considered as a 
prevalent case. Prevalence of AOSD by 
June 2014 was estimated as the number 
of prevalent cases of AOSD divided by 
the whole population in our region.

Literature review
The literature was scanned for inci-
dence, prevalence and case review 
studies on AOSD performed between 
1995 and 2014. Four epidemiological 
studies on AOSD were found. In addi-
tion to these, 2 multicentre series com-
piling the general clinical features of 
AOSD patients from our country and 
3 international AOSD series were ana-
lysed in detail. 

Statistical analysis
The 95% confidence intervals (CI) were 
calculated based on a Poisson distribu-
tion and the standard error of a Poisson 
distribution was based on the square 

root of the numerator. Chi-square test 
was used to compare categoric variables 
between groups; and Fisher’s exact test 
was used as needed. For the comparison 
of continuous variables between two 
groups, unpaired t-test was used.

Results
Annual incidence of AOSD
Our study included 42 patients with 
AOSD. Of them, 32 (76.2%) were fe-
males and 10 (23.8%) were males (fe-
male to male ratio: 3.2). Over the course 
of the study, the annual incidence of 
AOSD was 0.62/100,000 and the over-
all prevalence was 6.77/100,000. 

Prevalence of AOSD
As of June 2014, the overall preva-
lence of AOSD among people above 
the age of 16 years in our region was 
6.77/100,000 (95%CI: 4.72–8.82). 
Prevalence in women was higher 
(10.8/100,000, 95%CI: 7.1–13.9) com-
pared to men (3.2/100,000, 95%CI: 
1.2–5.2). The prevalence of AOSD did 
not differ significantly from year to 
year. There were 13 cases in the first 
4 years, 13 cases during the 4th to 8th 
years, and 16 further cases were identi-
fied during the 8th to 11th years. 

Clinical features of AOSD and 
laboratory results 
The most common findings were fever 
(97.6%), arthralgia (95.2%), arthritis 
(76.2%), rash (73.8%) and sore throat 
(40.5%). Leukocytosis, neutrophilia and 
elevated ferritin levels were, respective-
ly, 92.8%, 80.9% and 97.6%. RF was 
negative in 97.6%, and ANA was nega-
tive in 90.5% of patients. ANA positiv-
ity was of low-titers and patients posi-
tive for ANA had no clinical evidence 
of SLE. Of the 42 AOSD patients, 27 
(64.3%) had a monocyclic pattern, 10 
(23.8%) had a polycyclic pattern, and 
the remaining 5 (11.9%) had a chronic 
pattern. Hand x-rays of 15 patients with 
polycyclic/chronic AOSD were avail-
able. Erosive lesions were detected in 4 
of these patients. Clinical features and 
laboratory findings at the time of diag-
nosis are seen in Table I. 

Treatment 
As the first-line treatment modality, pa-

tients were given nonsteroidal anti-in-
flammatory drugs (NSAIDs) (92.9%), 
steroids (90.4%), hydroxychloroquine 
(76.1%) or methotrexate (28.6%). The 
second line treatment for patients with 
a relapsing patttern were NSAIDs 
(88.1%), steroids (95.2%), hydroxy-
chloroquine (80.9%) or methotrexate 
(50%). 
Five patients who were non-responsive 
to current therapies, and whose condi-
tion recurred frequently or had a chron-
ic course were administered biologic 
agents. One received etanercept (7.1%), 
2 received infliximab (14.3%) and 2 
received tocilizumab (14.3%). Patients 
who received biological agents were 
followed up for a median of 96 months 
(range 2–132 months). Recurrence 
was not observed in any of the patients 
treated with biological agents and their 
symptoms improved. 

Follow-up results 
The median duration of follow-up in 
our 42 AOSD patients was 75 months 
(range 2–168 months). Fifteen pa-
tients had relapses. The median time 
to relapse was 24 months (range 9–72 
months). Twenty-seven patients were 
relapse-free. The median duration of 
follow-up for relapse-free patients was 
44 months (range 2–168 months); and 
the median duration of follow-up for re-
lapsing patients was 96 months (range 
2–156 months). The groups were simi-
lar with respect to their durations of 
follow-up. 
Pleural involvement was significantly 
more frequent in the group with poly-
cyclic and/or chronic form than in the 
monocyclic group (26.7% vs. 3.7%, 
p=0.047). Lymphadenopathy tended to 
be more common in these two groups; 
however, it was not statistically signifi-
cant (40.7% vs. 13.3%, p=0.09). The 
mean ESR, CRP and ferritin levels were 
similar in patients with monocyclic 
pattern and in other patients (p-values 
>0.05). The two groups did not differ 
statistically significantly with respect to 
other clinical and laboratory parameters 
(Table II). 
Three patients developed haemophago-
cytosis over the follow-up period. 
Treatment initiation with salazopyrine 
in one and with methotrexate in the 
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other were noted as triggering factors; 
however, no risk factor could be iden-
tified for the third patient. High-dose 
steroids were given to the three patients 
with haemophagocytosis; two patients 
also received cyclosporine. Following 
the above-mentioned treatment modali-
ties, clinical and laboratory parameters 
improved dramatically. One patient 
died due to a myocardial infarction. 

Literature review
Four epidemiological studies and five 

case series were identified when we 
made literature search about AOSD-
related studies. Relevant data from 
these studies are provided in Table III. 

Discussion
In our study, the annual incidence of 
AOSD was 0.62/100,000 and the prev-
alence was 6.77/100,000 in Thrace re-
gion of Turkey. The incidence in our 
study seemed to be higher than reported 
series from France (0.16/100,000) (7), 
Japan (0.22/100,000) (6), and north-

ern Norway (0.4/100,000) (8). A re-
cent Japanese study (18) reported that 
the prevalence of AOSD was almost 
half of that in our study (3.9/100,000). 
Methodological differences may con-
tribute to differences in incidences of 
AOSD across studies. Studies from 
Japan and France reflect survey results 
in the general population. The study re-
ported from northern Norway and our 
study cover hospital-based epidemio-
logical data; and the former study is the 
one with the closest results to ours. 
In our study, the incidence and preva-
lence AOSD were higher in females 
compared to males (for females and 
males, respectively: annual incidence, 
0.95 and 0.25; prevalence, 10.8 and 
3.2). In the series reported from Japan, 
the prevalence of AOSD in female and 
male populations were, respectively, 
1.47 and 0.73 in 100,000: which means 
an approximately two-fold prevalence 
in females (6). In our series, female to 
male ratio was 3.2, whereas in two other 
series reported from our country, the ra-
tio was 1.1 (15) and 1.4 (16). In other 
series listed in table 3 (6-8,18-21), the 
ratio varied between 0.3 to 2.73. In our 
study, there were significantly more fe-
male patients compared to other studies. 
The most common form of AOSD 
in our study was monocyclic form 
(64.3%), followed by polycyclic 
(23.8%) and chronic forms (11.9%). 
In different studies, monocyclic pat-
tern was reported to occur in between 
21.1% and 46% of patients (7, 8, 15, 
16, 18-21). Thus, the proportion of pa-
tients with monocyclic pattern in our 
study was higher than those reported 
in other series. This may be explained 
with the relatively shorter follow-up 
duration in our study. This is substanti-
ated by the longer follow-up duration 
in our relapsing patients. 
There are no randomised controlled 
studies on the treatment of AOSD; 
and treatment is largely empirical and 
steroid-based. In our series, steroids 
were usually preferred for first-line 
treatment, although we also used hy-
droxychloroquine and methotrexate 
in the presence of severe arthritis and 
when high-dose steroids were required. 
We used biological treatments in pa-
tients with refractory and frequently 

Table II. Comparative clinical and laboratory results of monocyclic and polycyclic and 
chronic patients at the time of diagnosis. 
 
 Monocyclic patients Polycyclic & chronic p-value
 (n=27) patients (n=15) 

Female/male 21/6   11/4  NS*

Median age at diagnosis (years) 45 (22-74) 43 (18-71) NS*

Fever, n (%) 26 (96.3) 15 (100) NS*

Arthralgia, n (%) 26 (96.3) 14 (93.3) NS*

Arthritis, n (%) 22 (81.5) 10 (66.7) NS*

Rash, n (%) 20 (74.1) 11 (73.3) NS*

Lymphadenopathy, n (%) 11 (40.7) 2 (13.3) 0.089
Sore throat, n (%) 13 (48.1) 4 (26.7) NS*

Splenomegaly, n (%) 4 (14.8) 2 (13.3) NS*

Hepatomegaly, n (%) 7 (25.9) 1 (6.7) NS*

Pericarditis, n (%) 1 (3.7) 1 (6.7) NS*

Pleural involvement, n (%) 1 (3.7) 4 (26.7) 0.047
Neutrophilia (>%80 leucocytes) 22 (81.4) 12 (80) NS
Leukocyte count (/mm3)** 13885 (5200-28600) 14538 (6670-32400) NS*

Haemoglobin (g/dL) 10.9 (7.1-15.5) 10.9 (7.7-14.1) NS*

Ferritin (ng/mL) 1475 (67-7279) 1906 (55-7410) NS*

Erythrocyte sedimentation rate (ESR) 103.3 (40-140) 96.9 (41-130) NS* 
   (mm/hr) 
C-reactive protein (CRP) (mg/dl) 15.2 (3-34) 24.8 (3-54) NSv

*NS: Not significant. 
**Continuous variables were expressed as means and ranges were put into parentheses.

Table I. Clinical features and laboratory findings at the time of diagnosis in AOSD patients.

Clinical features n.  (%)

Female/Male 32/10 (76.2/23.8)
Median age at diagnosis (years)  44.5 (18-74)
Fever, n (%) 41 (97.6)
Arthralgia, n (%) 40 (95.2)
Arthritis, n (%) 32 (76.2)
Rash, n (%) 31 (73.8)
Lymphadenopathy, n (%) 13 (31)
Sore throat, n (%) 17 (40.5)
Splenomegaly, n (%) 6 (14.3)
Hepatomegaly, n (%) 8 (19)
Pericarditis, n (%) 2 (4.8)
Pleural involvement, n (%) 5 (11.9)
Neutrophilia (>%80 neutrophils) 34 (80.9)
Leukocyte count (/mm3)* 14118 (5200-32400)
Haemoglobin (g/dL) 10.9 (7.1-15.5)
Ferritin (ng/mL) 1629 (55-7410)
Erythrocyte sedimentation rate (ESR) (mm/hr) 101.1 (40-140)
C-reactive protein (CRP) (mg/dl) 18.6 (3-54)

*Continuous variables were expressed as means and ranges were put into parentheses.
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recurring disease and found them to 
be effective. One noteworthy find-
ing was that we identified no relapses 
over a median duration of 61 months 
in the limited number of patients who 
were given biological treatments. Our 
preferred modalities of biologic agents 
were anti-TNF and anti-IL-6 therapies 
because of their availability in Turkey. 
As IL-1β is largely held responsible 
for the underlying pathology in AOSD, 
IL-1β antagonists drew attention in the 
treatment of the disease (22). Especially 
anakinra monotherapy was observed to 
be quite effective in patients who failed 
standard agents, like corticosteroids 
and methotrexate (22-24). 
Another benefit of blocking the IL-1 
pathway with anakinra and/or canaki-
numab is their higher safety when com-
pared to TNF-α or IL-6 blockers (25). 
In addition, anakinra and canakinumab 
did not seem to increase the risk of tu-
berculosis reactivation (26). Contrarily, 
recent data suggested that there would 
be benefit in using anti-IL-1 agents in 
geographical areas where tubercolosis 
could be a public concern (25-27). IL-1 
appears to be involved in the delayed 
hypersensitivity to Mycobacterium tu-
berculosis; however, it does not have 
the major role in the control of this 
infection (28). Therefore, it might be 
presumed that there is little or no risk 
of developing tuberculosis in patients 
treated with IL-1 antagonists (28). A 
phase III study recently performed 
with rilonacept in 1315 patients with 
gout showed that there were tubercu-
losis nor other opportunistic infections 
(29). Unfortunately, we did not have 

the chance to use anti-IL-1 therapy in 
our study, because, anti-IL-1 agents are 
not currently available in our country. 
It can only be used under specific con-
ditions, like refractory FMF.
In our AOSD group, the presence of 
pleural involvement was the only pre-
dictive finding for relapses. In a simi-
lar study, Gerfaud-Valentin et al. (19) 
compared relapsing and non-relapsing 
subjects and reported a similar rate of 
pleural involvement. In our study, the 
frequency of pleural involvement was 
11.9% while this frequency varied be-
tween 3.7% and 30.5% in other series 
(7, 15, 16, 18, 19, 21). In the study by 
Gerfaud-Valentin et al. (19), the pre-
dictive presenting findings in mono-
cyclic pattern, chronic pattern and 
complicated pattern were, respectively, 
fever (>39.5°C), arthritis, and throm-
bocytopenia. 
Haemophagocytosis, or macrophage 
activation syndrome, is an important 
complication of AOSD; and it might 
be triggered by drugs in some cases. In 
our AOSD series, the frequency of hae-
mophagocytosis was 7.1% compared 
to 4.8 to 15% in other series (15-21). 
The triggerring factor in 2 cases were 
thought to be treatment initiation with 
sulphasalazine and methotrexate, while 
the cause was unclear in the remain-
ing case. Haemophagocytosis can be a 
cause of mortality in AOSD. However, 
improvements were achieved in two 
of our patients with high-dose steroids 
and/or cyclosporine. During the course 
of the study, only one patient died and 
the cause of death was not AOSD-
related. Mortality data is usually insuf-

ficient in AOSD series. As seen in table 
3, mortality rates vary between 0% and 
8% (15, 16, 19, 21). Long-term cohort 
studies are needed to evaluate the exact 
effect of Still’s disease on mortality. 
Available data support that Still’s dis-
ease is not a fatal condition. 
The retrospective design of our study 
and the fact that it was based on hos-
pital database were limitations of our 
study. The very rare occurrence of the 
disease makes it difficult to design a 
prospective study. However, our study 
carries importance because it is the first 
epidemiological study from Turkey and 
one of the few studies across the world, 
despite many case series reported from 
Turkey and other countries. Another 
limitation was that we did not evaluate 
glycosylated ferritin level in our study 
group. Several recent articles reported 
that glycosylated fraction of ferritin 
was lower than 20% of the total ferritin 
in AOSD, while in healthy subjects it 
was reported to vary between 50–80% 
(19). By combining the data of total 
and glycosylated ferritin, it is possible 
to increase the diagnostic specificity for 
AOSD. 
In conclusion, in our hospital-based 
study on AOSD – for which very lim-
ited epidemiological data is available 
– we observed a significantly higher 
frequency of AOSD compared to other 
series. Female gender was more com-
mon in our series. As the duration of 
follow-up was shorter compared to 
other series, monocyclic pattern was 
observed more frequently. Data in this 
study is the first epidemiological data 
on AOSD reported from Turkey. 

Table III. Comparison of data in various epidemiologic studies about AOSD.

 Our study Evensen Magadur- Wakai  Pay Kalyoncu Gerfaud- Colina Asanuma Kim
  et al. (8)   Joly et al. (7) et al. (6) et al. (15) et al. (16) Valentin et al. (20) et al. (18) et al. (21) 
       et al. (19)  
              
Incidence (per 100,000 0.62 0.4 0.16 0.22 NA* NA* NA* NA* NA* NA* 
   person-years)   
Prevalence (per 100,000) 6.77 6.8 NA* 2 NA* NA* NA* NA* 3.9 NA*

Female/male  3.2 0.3 1.06 2.1 1.1 1.4 1.11 1.3 2.57 2.73
Monocyclic pattern 64.3% 46% 44% NA* 21.1% 46% 30% 26% 39.7% 40.2%
Polycyclic pattern  23.8% NA* 32% NA* 16.8% 33% 44% 30% 34.2% 40.2%
Chronic  11.9% NA* 24% NA* 41.1% 21% 26% 44% 10.3% 17.1%
Haemophagocytosis 7.1% NA* NA* NA* 4.8% 6.7% 14% 3% 15% 10.7%
Pleural involvement 11.9% NA* 16% NA* 22.1% 7.9% 18% NA* 3.7% 30.5%
Mortality  2.3% 8% NA** NA* NA* 0% 5.2% NA* 0% 2.4%

*NA: Not available.
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