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Abstract 
The adult onset Still’s disease is a rare affection characterised by occurrence of fever, arthralgia or 
arthritis and evanescent cutaneous eruption. Multiple other systemic lesions make the diagnosis 
more difficult. Several diagnostic criteria were formulated to confirm this disease. The physiopa-
thology of the adult onset Still’s disease is not well elucidated. However, several studies based on 
new facts in physiopathology, improved the therapy of refractory forms for which the biotherapy 
was an interesting alternative. The TNF alpha receptor antagonists are efficient on systemic and 
articular manifestations of this disease and allow a corticosteroid’s saving. Tocilizumab (interleu-
kin 6 receptor antagonist), and Anakinra (interleukin 1 receptor antagonist) are also new prom-
ising treatments for resistant forms. 
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1. Introduction 
Bywaters [1] described in 1971, in 14 young adults, a similar clinical feature to that of the systemic form of ju-
venile idiopathic arthritis described in pediatrics, individualized for the first time a century ago by a British pe-
diatrician, George Frederick Still [1]. 

Adult onset Still’s disease (AOSD) is orphan pathology that is typically characterized by the occurrence of 
fever, arthralgia or arthritis, evanescent rash associated with neutrophilic leukocytosis, a marked inflammatory 
syndrome and often a high serum level of ferritin. 

Many systemic manifestations can complete the clinical feature, making the diagnosis more difficult. 
Several clinical and biological studies of the disease have been conducted and presented in numerous publi- 

cations, to provide diagnostic criteria for the disease. 
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The pathogenesis of AOSD remains poorly established. However, recent work opens interesting paths on its 
physiopathology, improving the therapeutic management of this disease especially in its refractory forms. 

Epidemiological data on the AOSD are very relative and imprecise.  
Incidence and prevalence in different populations are not well definite. The AOSD is rare but ubiquitous. The 

majority of ethnic groups are affected by this disease. Most observations have been reported as isolated cases or 
small series. 

2. Physiopathology 
2.1. Genetic Study 
Several studies have focused on genetic predisposition. 

Thus, a retrospective study included 62 patients in whom the immune genetic study revealed a significant 
association of AOSD with HLA haplotypes B17, B18, B35 and DR2 [2]. However, the associations, including 
HLA-B14, DR7, BW35, Cw4 or DR4 and Dw6 were controversial in several other studies [3] [4]. 

The alleles HLA-DR7 and HLA BW35 were present with increased frequency in patients with AOSD [2]-[4]. 
In a Japanese cohort study, DRB1*1501 (DR2) and DRB1*1201 (DR5) were more common in chronic arti- 

cular form compared to the systemic form, whereas DQB1*12 allele was common in both types [2]-[4]. 

2.2. Cytokines 
A Japanese study evaluated gene polymorphism of the IL-18 showing the frequency of diplotype S01/S01, 
which was highly significant in AOSD [5]. 

Several cytokines are involved in AOSD [6]-[14]. 
IL-18, secreted by activated macrophages, Kuppfer cells, dendritic cells, and keratinocytes, is involved in he-

patic cytolysis, joint damage, activation of T CD4 cells, production of IFN γ, macrophage activation and in- 
creased IgE [6]. 

The IL-6, secreted by monocytes-macrophages, T-cells (Th2), fibroblasts, endothelial cells, keratinocytes, 
causes fever, elevated CRP and ferritin, hemostasis disorders and hepatomegaly [6]. 

TNFα, secreted by macrophages, T cells (Th1) and NK, is involved in fever, cachexia, synovitis, joint de-
struction and coagulation disorders [6]. 

These cytokines are present at high levels correlating with disease activity [6]. 

2.3. Macrophages 
Activated macrophages, producing IL-18 accelerates the proliferation of T CD4 cells that produce IFN γ, which 
enhances macrophage activation loop [15]. 

Cell hyperplasia of the reticuloendothelial system is frequently encountered in the study of tissue biopsies 
during AOSD [1] [6] [16]. 

AOSD may be complicated by a macrophage activation syndrome (MAS) which is a serious complication, 
sometimes fatal, and probably under-diagnosed during this diseases [6] [17]-[19]. 

A significant increase in IL-18 is seen in AOSD, as is the case of the MSA. MAS differs of AOSD by in- 
creased secretion of IL-1beta [6] [20]. 

2.4. T Lymphocytes 
The increased levels of IFN γ and sIL-2R in AOSD is sign of T lymphocyte activation [6] [18]. Only one study 
has specifically examined T cell populations in the blood of 12 patients affected of AOSD [6] [18] where an in-
crease in Tγδ + lymphocytes whose preferred repertoire Vγ9/Vδ2 has been reported in AOSD flares [21]. 

Cytotoxic lymphocyte deficits including deficits in NK, cytotoxic T lymphocyte and perforin were reported in 
systemic juvenile idiopathic arthritis and MAS offering new etiologic explanation of macrophage activation in 
AOSD [6] [22]. 

These deficits, either by the decline in absolute numbers or by decreasing the expression of perforin, could 
explain a lack of infectious antigens clearance, responsible then of the excessive activation of macrophages [6]. 

The physiopathology of AOSD, remains a mystery. A better understanding of the physiopathological mecha- 
nisms will lead to the development of more targeted therapeutic protocols for this disease. 
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3. Biology 
In AOSD, the values of ferritin are often much higher than would be the only inflammatory syndrome; the levels 
are greater than 10,000 ng/mL even reaching 100,000 ng/mL [23]. 

The elevation in serum ferritin can acoompany hemophagocytosis or severe hepatic cytolysis which are diffe- 
rential diagnoses of AOSD [19] [23]. 

This ferritin could be related to the activation of certain pro-inflammatory cytokines such as interleukin 1 
(IL-1) and IL-6, which stimulate transcription of ferritin [23] [24]. 

The specificity of the elevated ferritin in AOSD is only 85% [23] [24]. 
In AOSD, the elevation in serum ferritin is associated with a reduction of the glycosylated ferritin fraction 

below than 20%, the standard level is 60% to 80% [19] [24]-[26]. 
The glycosylated ferritin fraction appears to have a more interesting diagnostic value, since a significant re-

duction of the glycosylated fraction persists during AOSD flare despite normalization of serum ferritin [27]. 
As the elevation of serum ferritin, the decline of this fraction glycosylated is not pathognomonic of AOSD as 

it may be also in MAS [23] [28]. 
Elevation of serum ferritin to at least 5 times of normal values, coupled with a decrease in glycosylated frac-

tion less than 20%, has a specificity of 92.9%, but unfortunately a sensitivity of only 43.2% [23] [26]. 

4. Classification Criteria of AOSD 
There is no typical feature evoking the diagnosis of AOSD. Clinical recommendations used on clinical practices 
are based on classification criteria. The triad fever-arthralgia-rash orients to this diagnosis, but the clinician 
should eliminate all infectious, systemic and cancerous etiologies before confirming the AOSD diagnosis. 

4.1. Classification Criteria of Yamaguchi et al. for AOSD [24] 
The criteria for classification of Yamaguchi et al. [24] published in 1992 and credited with a sensitivity of 92% - 
96% and a specificity of 92% are the most used. But, it is necessary to exclude infectious, neoplastic and sys-
temic diseases which may manifest like AOSD. 

Major criteria: 
1) Fever ≥ 39˚C for at least 1 week 
2) Arthralgia lasting for at least 2 weeks 
3) Typical Rash (a) 
4) Leukocytosis (at least 10,000/mm3) with at least 80% of neutrophils 
Minor criteria: 
1) Pain throat 
2) Lymph Nodes (b) and/or splenomegaly (c) 
3) Disturbances of liver tests (d) 
4) Lack of antinuclear antibodies and rheumatoid factor (e) 
Exclusion criteria: 
I. Infections (especially sepsis and infectious mononucleosis) 
II. Neoplasia (especially lymphoma) 
III. Systemic diseases (especially polyarteritis nodosa and rheumatoid arthritis with extra-articular manifesta- 

tions) 
At least 5 criteria are needed, among them at least two major criteria (f), in the absence of any exclusion crite-

rion: 
a) macular or maculopapular rash 
b) Lymph nodes of recent onset and significant volume. 
c) Splenomegaly confirmed by palpation or ultrasound. 
d) Elevated transaminases and/or lactico-dehydrogenase related illness, excluding drug toxicity or other 

cause. 
e) Negativity on common tests to detect IgM rheumatoid factor and antinuclear antibody by immunofluo- 

rescence. 
f) All criteria can’t be taken into account in the absence of another explanation. 
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4.2. Classification Criteria of Fautrel et al. [29] 
Recently Fautrel et al. [29] proposed new criteria involving first the reduction of the glycosylated fraction of 
ferritin. Comparing the criteria of Yamaguchi, the new criteria appear to provide a minimal gain in terms of sen-
sitivity but higher specificity, reaching 98.5%. The absence of exclusion criteria allows a simpler application, if 
laboratory performing the dosage of glycosylated ferritin is available. 

Fautrel classification criteria et al. for AOSD [29]. 
Major criteria: 
High fever ≥ 39˚C 
Arthralgia 
evanescent rash 
pharyngitis 
Neutrophil count ≥ 80% 
Glycosylated ferritin ≤ 20% 
Minor criteria: 
Maculopapular rash 
Leukocytosis ≥ 10,000/mm3 
At least 4 major criteria or three major criteria plus 2 minor criteria are necessary to retain the diagnosis of 

AOSD. These criteria don’t include exclusion criteria. 

5. Treatment 
The heterogeneity of the AOSD and its unpredictable course explain the difficulties encountered in the develop- 
ment of treatment guidelines. 

In addition, the rarity of this disease makes it impossible to achieve controlled therapeutic trials. 
Therapeutic indications remain largely empirical, based on the analysis of the reported observations and 

analogies with the treatment of major inflammatory rheumatism [23]. 

5.1. Non Steroidal Anti-Inflammatory Drugs (NSAIDs) 
NSAIDs are administered as first-line in moderate severity forms, but they are not efficient in 20% of cases. 
This treatment should be continued for at least 2 weeks before concluding about its effectiveness [30]. 

Careful monitoring of liver function is necessary to avoid worsening liver damage due to the disease under 
this treatment [23]. 

5.2. Corticosteroids Therapy 
When NSAIDs are ineffective or that the clinical situation is more severe, steroid therapy is indicated [23]. 

It is necessary, initially or during the evolution, in approximately 77% of patients with a good response in 76 
to 95% [4] [31]. 

The effectiveness of corticosteroids on fever and other systemic manifestations as well as joint damage is 
usually spectacular but does not prevent the progression of destructive joint damage [4] [23]. 

5.3. Maintenance Treatment 
In the refractory AOSD or steroid-dependent forms, it is necessary to establish a basic treatment. 

Many studies have reported the effective role of methotrexate on both systemic and articular AOSD and its 
role in glucocorticoid saving [4] [23]. 

All therapeutic use in rheumatoid arthritis have been tried in the AOSD, but it is difficult to conclude about 
their effectiveness since they are prescribed only in a limited number of patients including D-penicillamine, anti- 
malarial synthesis, thalidomide, sulfasalazine and leflunomide [4] [23]. 

Prescribing other immunosuppressants is exceptional and is only indicated for refractory disease or in case of 
life threatening. Cyclophosphamide and azathioprine have been the most prescribed molecules [4] [23]. Myco- 
phenolate mofetil was rarely prescribed [32] [33]. 

Cyclosporin is useful in presence of hemophagocytosis [4] [23]. 
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Plasma exchange have been exceptionally used [23]. 
The treatment of joint manifestations may require local infiltration of corticosteroids or synoviorthesis. Pro- 

sthetic surgery can have an input in chronic joint forms [23]. 

5.4. Intravenous Immunoglobulines (IVIG) 
In several studies, IVIG were administered monthly at a dose of 2 g/kg administered in 2 to 5 days. They were 
effective with a low toxicity, obtaining remission, sometimes prolonged after stopping all treatment [34]-[37]. 

A study published in 2012, about 44 patients with AOSD, used IVIG in 23 cases of steroid-resistance with 
good clinical and biological evolution and significant corticosteroid savings [36]. 

5.5. Anti-TNF α (Infliximab, Etanercept) 
Several publications have shown the efficacy of anti-TNFα in refractory forms of AOSD. 

A study [38] interested 6 patients with refractory AOSD, which were treated with infliximab of 3 - 5 mg/kg at 
0, 2, and 6 weeks thereafter at intervals of 6 to 8 weeks depending on the activity of the disease. The clinical and 
biological evolution was good with normalization of CRP and serum ferritin. 

Another study [39] concerned 12 patients with refractory AOSD treated with etanercept had shown a clinical 
and biological resolution. 

A third series [40] involving 8 patients with refractory AOSD who were treated with infliximab with the dose 
of 3 - 5 mg/kg at 0, 2 and 6 weeks; then the rate of administration of this treatment varied according the evolu-
tion of the disease. Mean follow-up was between 1 and 5 years. 7 patients had a good clinical and biological 
response. 5 patients remained in remission after discontinuation of treatment. The patient who did not respond 
were switched by etanercept with good response. 

Another series [41] concerned 20 patients affected of refractory AOSD with an average age of 40.7 years and 
a mean disease duration of 8.5 years. There were 5 systemic forms and 15 articular forms, all refractory to corti- 
costeroids and methotrexate. Infliximab was used in 15 patients. 10 patients received etanercept. 5 patients re- 
ceived both treatments in time. 18 patients were on corticosteroids therapy and 17 were under immunosuppressive 
treatment concomitantly with anti-TNFα. Mean follow-up was 13 months. Complete remission occurred in 5 
cases (1 etanercept and infliximab 4). A partial response was observed in 16 patients (7 etanercept and infli- 
ximab 9). The treatment was ineffective in 4 cases (2 etanercept 2infliximab). 

The anti-TNF can be effective in some patients with refractory AOSD, but the response is most often partial. 

5.6. Interleukin 6 Receptors Antagonist (Tocilizumab) 
The Tocilizumab is a promising new treatment for refractory forms of AOSD. 

It was prescribed since 2002 sporadically by analogy to other inflammatory rheumatism with clinical and bi-
ological success in several cases published in the literature [42]. 

A study published in 2011 [43] reported the first series of patients with refractory AOSD treated with tocili- 
zumab. 

There were 14 patients who were administered from May to August 5 to 8 mg/kg every 2 or 4 weeks (8 
mg/kg/month, n = 9). 11 patients continued the study until the 6th month. 

A study discontinuation was due to severe skin necrosis, another decision was due to the occurrence of chest 
pain during the infusion of tocilizumab, a third was due to a systemic treatment escape. 

A good EULAR response was observed in 64% of patients (9/14) in 3 months and EULAR remission was re-
ported in 57% of patients (8/14) in 6 months. Systemic syndrome was managed in 86% of patients (6/7). 

Glucocorticoid dose was reduced by 56%. There were no other adverse effects [43]. 
Another study published in 2012, involved 16 patients with refractory AOSD who were treated with either 

etanercept or infliximab and switched by tocilizumab. The evolution was marked by treatment effectiveness on 
articular and systemic manifestations and a reduction in the dose of corticosteroids administered to these patients 
[44]. 

A third study showed a decrease of several inflammatory markers including CRP and serum ferritin after ad-
ministration of Tocilizumab in refractory cases of AOSD. IL18 persisted high, hence the interest for studies to 
search for antagonists of IL 18 that could be promising in refractory forms of AOSD [45]. 
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5.7. Interleukin 1 Receptors Antagonists (Anakinra) 
Many publications were interested to Anakinra prescription in the AOSD [46]-[49]. 

A study [46] had involved four patients with refractory AOSD, 2 of which were treated with methotrexate and 
corticosteroids, the other 2 had the same treatment and were switched by etanercept. A treatment with anakinra 
at the dose of 100 mg/day was introduced to them. The evolution was marked by clinical improvement with 
disappearance of fever, normalization of white blood cells, CRP and serum ferritin. 

A second study [47] conducted in 2008 concerned 35 patients of which 20 had juvenile idiopathic arthritis and 
15 had a refractory form of AOSD, who received 100 mg/day (in adults) of Anakinra. 11/15 patients with 
AOSD had an improvement of at least 50% of all markers of the disease with a mean follow up of 17.5 months 
(11 - 27 months). The steroid treatment was stopped in two cases and the dose was reduced by 45% - 95% in 12 
patients. Treatment was discontinued in 2 patients following severe skin complications, in 2 others because of 
infectious complications. 

A third study [48] published in 2011 involved 25 patients (13 men and 12 women) with an average age of 32 
years followed for a refractory AOSD with an average duration of disease course of 7 months. 16 patients re-
ceived Anakinra at a dose of 100 mg/day in combination with other treatments, 9 patients received Anakinra 
alone. Mean follow-up was 15 months (1.5 to 71 months). 84% of patients showed improvement in an average 
time of 0.2 months. A relapse was reported in one patient. Disappearance of clinical and biological signs with a 
delay of 3 months was reported in 80% of patients. A partial clinical and laboratory improvement was found in 
respectively 12% and 16% of patients. The ACR score had reached the value of 20 corresponding to 20% of im-
provement, in 82% of patients after one month and 100% of patients after one year. 

The dose of corticosteroids was significantly lowered. 
The Anakinra was arrested at a poorly compliant patient and in one case of relapse. 
3 patients had severe skin reactions. 7 patients had infectious complications. 
This good maintained response encourages the use of Anakinra in case of refractory AOSD. 

5.8. Anti-CD20 (Rituximab) 
The anti-CD20 had been tried successfully in some cases of refractory AOSD [50]-[54]. 

6. Conclusion 
The physiopathology of AOSD, a century after its description, remains mysterious. The recent acquisition of 
knowledge of the cytokine profile allows an improvement in the therapeutic approach including biological ther-
apy which appears to be very promising in this disease. 
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