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Still’s Disease

AOSD, adult-onset Still’s disease; SJIA, systemic juvenile idiopathic arthritis

1Rossi-Semerano et al. Int J Inflamm. 2011; 2Colafrancesco et al. Expert Rev Clin Immunol. 2015; 3Jamilloux et al. Immunol Res. 2015; 4Ravelli and Martini. Lancet.
2007; 5Gurion et al. Int J Inflamm. 2012; 6Kontzias et al. Drugs. 2008

Recent evidence suggests that the course of AOSD is similar to SJIA, and
these conditions likely represent a continuum of the same disease entity1-3

SJIA represents 10-15%

of all JIA, with a broad

peak of onset between

0 and 5 years of age,

with 2 years being the

most common, and an

equal sex ratio1,2,4,6

The same disease,

although less common,

is called AOSD when it

occurs in patients over

16 years of age1,3,5



• The clinical course of SJIA and AOSD is chronic and progressive with 
predominantly systemic inflammatory components early in the disease, and 
joint destruction and disability in the longer term1-4

• There are two subtypes: systemic and articular (or arthritis)5

– Systemic manifestations predominate in the monocyclic and intermittent
(polycyclic) patterns

– Chronic (persistent) disease predominates when there is articular
involvement

Still’s Disease: Clinical Course

AOSD, adult-onset Still’s disease; SJIA, systemic juvenile idiopathic arthritis

1Cabane et al. Ann Rheum Dis. 1990; 2Frosch et al. Rheumatol. 2008; 3Kontzias et al. Drugs. 2008; 4De Benedetti et al. Textbook of Pediatric Rheumatol. 2011; 5Jamilloux et al. Immunol Res. 2015



• SJIA and AOSD patients exhibit similar laboratory findings1,2

• SJIA and AOSD patients have similar genetic characteristics, with some noted differences1,2,4

• Patients with SJIA or AOSD exhibit classical clinical features of Still’s disease, including:3-4

– daily spiking fever

– arthralgia or arthritis

– evanescent rash

• SJIA and AOSD patients can experience MAS, a severe, potentially life-threatening complication4

SJIA and AOSD: Laboratory, Genetic, and Clinical Features

AOSD, adult-onset Still’s disease; SJIA, systemic juvenile idiopathic arthritis

1Jamilloux et al. Immunol Res. 2015; 2Uppal et al. Br J Rheumatol. 1995; 3Kontzias et al. Drugs. 2008; 4De Benedetti et al. Textbook of Pediatric Rheumatol. 2011

Comparison of the epidemiology, genetics, clinical presentation, and disease
course of SJIA and AOSD suggests that they are an expression of the same disease

in different hosts, children and adults, respectively



• Similar laboratory findings include:1

– WBC count >10,000/mm1,3

– elevated ESR, CRP, and serum ferritin (acute-phase reactants)1

– abnormal liver function tests (elevated AST and ALT)

– association with MHC class II; no autoantibodies; no autoreactive T-cells1

• Similar genetic characteristics:1-10

ALT, alanine aminotransferase; AOSD, adult-onset Still’s disease; AST, aspartate aminotransferase; CRP, C-reactive protein; DR, antigen-D related; DRB, antigen-D-related
beta chain; ESR, erythrocyte sedimentation rate; HLA, human leukocyte antigen; IL, interleukin; MHC, major histocompatibility complex; MIF, migration inhibitory factor; 
SJIA, systemic juvenile idiopathic arthritis; TNF, tumor necrosis factor; WBC, white blood cell

1Jamilloux et al. Immunol Res. 2015; 2Mellins et al. Nat Rev Rheumatol. 2011; 3Woo. Nat Clin Pract Rheumatol. 2007; 4Ravelli et al. Lancet. 2007; 5Gurion et al. Int J Inflamm. 2012; 6De Benedetti et al. Ped
Rheumatol. 2011; 7Ombrello et al. PNAS. 2015; 8Colafrancesco et al. Expert Rev Clin Immunol. 2015; 9Kontzias et al. Drugs. 2008; 10Mahroum et al. J Autoimmun. 2014.

Still’s Disease: Laboratory and Genetics



*As classified by ILAR; Bold symptoms denote major diagnostic criteria for AOSD according to Yamaguchi criteria13. ANA, antinuclear antibody; AOSD, adult-onset Still’s
disease; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; f, female; ILAR, International League of Associations for Rheumatology; m, male; MAS, macrophage
activation syndrome; mo, months; RF, rheumatoid factor; SJIA, systemic juvenile idiopathic arthritis; y, years of age. 

1Woo. Nat Clin Pract Rheumatol. 2006; 2Jamilloux et al. Immunol Res. 2015; 3Roche 2011; 4De Benedetti et al. Textbook Ped Rheumatol 6th ed. 2011; 5Frosch et al. Rheumatology. 2008; 6Ravelli et al. Lancet. 2007; 
7Yamaguchi et al. J Rheumatol. 1992; 8Kontzias et al. Drugs. 2008; 9Colafrancesco et al. Expert Rev Clin Immunol. 2015; 10Uppal et al. Clin Rheumatol. 2007; 11Zeng et al. J Rheumatol. 2009; 12Kim et al. Rheumatol
Int. 2012

Still’s Disease: Characteristics



1De Benedetti et al. Textbook Ped Rheumatol 6th ed. 2011; 2Ravelli et al. Lancet. 2007; 3Frosch et al. Rheumatology. 2008
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Presenting Symptoms



• Mortality rates of AOSD patients have been reported to be up to 10%1-3

• In clinical practice, the mortality rate of SJIA is perceived to be higher than that of

other subtypes of JIA, although no formal figures are available4

• SJIA mortality may be between 2% and 4%5

• It has been reported that SJIA contributes about two-thirds of the total mortality rate for JIA6

• Mortality rate due to MAS is high

– Reported at 22-30% in SJIA7

– Up to 10% in AOSD8

AOSD, adult-onset Still’s disease; JIA, juvenile idiopathic arthritis; MAS, macrophage activation syndrome; SJIA, systemic JIA

1Uppal et al. Clin Rheumatol. 2007; 2Zeng et al. J Rheumatol. 2009; 3Kim et al. Rheumatol Int. 2012; 4Woo. Nat Clin Pract Rheumatol. 2006; 5Roche 2011;
6Wallace et al. Rheum Dis Clin North Am. 1991; 7Boom et al. Pediatr Rheumatol Online J. 2015; 8Parisi et al. Medicine (Baltimore). 2017

Still’s Disease: Mortality



IFN, interferon; IL, interleukin; MAS, macrophage activation syndrome; NK, natural killer; TNF, tumor necrosis factor

1Jamilloux et al. Ther Clin Risk Man. 2015; 2Jamilloux et al. Immunol Res. 2015

Still’s Disease: Two Subtypes – Systemic and Articular1,2



AOSD, adult-onset Still’s disease; SJIA, systemic juvenile idiopathic arthritis

1Jamilloux et al. Immunol Res. 2015; 2Gerfaud-Valentin et al. Autoimmun Rev. 2014; 3Efthimiou et al. Ann Rheum Dis. 2006

Still’s Disease: Three Forms –
Monocyclic, Polycyclic, and Persistent



• MAS, macrophage activation syndrome1,2

– A life-threatening complication of SJIA and AOSD

– Occurs in approximately 10% of children with SJIA3

– Rare in AOSD

• Liver dysfunction

– Incidence: 35-85% in AOSD4; less common in children with SJIA5

– Severity: from asymptomatic aminotransferase elevations to life-threatening

fulminant hepatic failure4

Still’s Disease: Complications

AOSD, adult-onset Still’s disease; MAS, macrophage activation syndrome; SJIA, systemic juvenile idiopathic arthritis

1Ravelli et al. Ann Rheum Dis. 2016; 2Minoia. Arthritis Rheumatol. 2014; 3Ravelli et al. Genes and Immunity. 2012; 4Lim et al. Gastroenterol Hepatol. 2011;5Jamilloux et al. Immunol Res. 2015



• A potentially life-threatening complication of systemic inflammatory diseases, which occurs most commonly in 
Still’s disease1,2

• Clinically similar to HLH1,2

• Clinical manifestations:1,2

▪ Hepatosplenomegaly

▪ Organ-specific involvement (heart, lung, and kidneys)

▪ Generalized lymphadenopathy

• Activation and proliferation of T-lymphocytes, NK cells, and macrophages lead to widespread hemophagocytosis
and cytokine production1

• Laboratory tests show pancytopenia, increased levels of ferritin, liver enzymes, and decreased

levels of fibrinogen; the definitive diagnostic procedure is bone marrow biopsy and histology1

MAS: Characteristics

HLH, hemophagocytic lymphohistiocytosis; MAS, macrophage activation syndrome; NK, natural killer

1Ravelli et al. Ann Rheum Dis. 2016; 2Minoia et al. Arthritis Rheumatol. 2014

▪ Hemorrhagic manifestations

▪ Central nervous system involvement

▪ High, non-remitting fever



• MAS may develop:

– in the absence of an identifiable inciting factor, generally in the context of active underlying disease, or

– may be triggered by an infection, a change in therapy, or an adverse effect of medications, including
biologic response modifiers1

• IL-18 might have a key role in the pathogenesis of MAS in SJIA2

– Serum IL-18 levels >47,750pg/mL might be useful to predict MAS development

• Combined biomarker strategies may help differentiate between cytokine storm syndromes3

‒ Serum sTNFR-I/II, IL-18, and IFN- levels could help distinguish between SJIA-associated
MAS, HLH, and EBV-HLH3,4

‒ Serum sTNFR-II >12,250pg/mL and a sTNFR-II/I ratio of 4:6 was 90% sensitive and 92%
specific for the diagnosis of MAS, respectively3,4

MAS: Development

EBV-HLH, Epstein–Barr virus-hemophagocytic lymphohistiocytosis; IL-18, interleukin-18; IFN, interferon; MAS, macrophage activation syndrome; SJIA, systemic

juvenile idiopathic arthritis; sTNFR, soluble tumor necrosis factor receptor

1Minoia et al. Arthritis Rheumatol. 2014; 2Shimizu et al. Clin Immunol. 2015; 3Weaver. Clin Exp Immunol. 2018; 4Shimizu et al. Clin Exp Immunol. 2018



MAS: Typical Presenting Signs and Symptoms

MAS, macrophage activation syndrome; SJIA, systemic juvenile idiopathic arthritis

1Ravelli. Medscape: Drugs & Diseases. 2017



Clinical Manifestations of MAS

MAS, macrophage activation syndrome

1Ravelli et al. Ann Rheum Dis. 2016

Hepatosplenomegaly

Organ-specific
involvement (including

heart, lung, and 
kidneys)

Generalized
lymphadenopathy

Central nervous
system involvement

Hemorrhagic
manifestations High fever



Diagnostic Criteria for MAS1

*The diagnosis of MAS requires the presence of ≥2 laboratory criteria or ≥2 clinical and/or laboratory criteria. Bone marrow aspiration may be required in

doubtful cases

AST, aspartate aminotransferase; MAS, macrophage activation syndrome; WBC, white blood cell. 1Ravelli et al. J Pediatr. 2005



• The incidence of liver dysfunction in AOSD is reported to range from 35-85%1

• Liver involvement in AOSD can vary from asymptomatic aminotransferase elevations
to life-threatening fulminant hepatic failure, requiring liver transplantation1

• Liver dysfunction can be mistaken for an autoimmune liver disease or autoimmune 
hepatitis1

• Less common in SJIA2

• Described in the Yamaguchi diagnostic criteria3

Liver dysfunction

AOSD, adult-onset Still’s disease; SJIA, systemic juvenile idiopathic arthritis

1Lim et al. Gastroenterol Hepatol. 2011; 2Jamilloux et al. Immunol Res. 2015; 3Yamaguchi et al. J Rheumatol. 1992


