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Editorial on the Research Topic

A new frontier in translational research on autoinflammatory diseases -
various aspects of innate immunity on human diseases
Autoinflammatory diseases are a group of immune dysregulation disorders caused by

mutations in genes related to innate immunity. Recent advances in genetic testing have led to

the discovery of novel diseases. Research into the pathological mechanisms of newly

identified diseases can help uncover essential inflammatory pathways. Clinicians have

several options for anti-inflammatory drugs such as corticosteroids, colchicine, tumor

necrosis factor (TNF)-a inhibitors, interleukin (IL)-1b inhibitors, IL-6 inhibitors, and JAK

inhibitors. Although some diseases respond well to existing treatments, others currently have

no established treatments. A reciprocal approach that involves testing the effectiveness of

existing treatments and developing new ones is needed to treat patients better. This Research

Topic gathered eight articles that could improve our understanding of the pathogenesis and

management of autoinflammatory diseases.

Blau syndrome is a systemic autoinflammatory granulomatous disease caused by

mutations in the NOD2 gene. NOD2 is an intracellular pathogen recognition receptor that

binds to the muramyl dipeptide, a component of the bacterial cell wall. Matsuda et al.

summarize the pathogenesis of Blau syndrome and the efficacy of TNF-a-targeting therapy.
They recently reported that TNF-a pretreatment of monocytes with Blau syndrome-

associated NOD2 mutations augments inflammatory responses to interferon (IFN)-g (1).

Building on these findings, they address the effectiveness of TNF-a inhibitors, presumably

mediated by the reduction in the TNF-a-mediated priming effect on monocytes with

NOD2 mutations.
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Type I interferonopathies are a subgroup of autoinflammatory

diseases characterized by dysregulation of the IFN pathway.

Interferonopathies are caused by mutations in genes associated with

proteasomal degradation or cytoplasmic DNA- and RNA-sensing

pathways. As interferonopathies are clinically heterogeneous, the

extent to which type I IFN is involved in the pathogenesis of each

inflammatory disorder or patient remains unclear. To clarify this

point, Miyamoto et al. quantified the type I IFN signature in

undifferentiated inflammatory diseases. They found that half of the

undiagnosed patients showed increased IFN signaling and that half of

the IFN-high patients exhibited clinical features similar to

interferonopathies. After detailed genetic analysis, they identified

novel mutations in genes linked to type I IFN signaling in some

IFN-high patients. Based on these findings, they propose that IFN

signature measurement can help narrow down the candidate variants

identified through genetic analysis. They also address the possibility

of measuring IFN signatures for personalized medicine. From this

perspective, they propose that treatment with JAK inhibitors would

be beneficial for patients with high IFN signatures, even when their

pathogenic mutations are not confirmed.

IL-18 is a pleiotropic proinflammatory cytokine involved in the

regulation of innate and adaptive immune responses. Pro-IL-18 is

constitutively expressed and ready to be processed and released by

inflammatory stimuli. After inflammasome activation, caspase-1

processes pro-IL-18 as well as pro-IL-1b. Some inflammasome

components induce high levels of IL-18 production, leading to the

development of IL-18-dominant autoinflammation and macrophage

activation syndrome (MAS). Shimizu et al. and Miyazawa and Wada

summarize the current understanding of IL-18-dominant

autoinflammation. Shimizu et al. describe the implications of IL-18 in

the development ofMAS, including systemic juvenile idiopathic arthritis

and adult-onset Still’s disease, and propose the diagnostic utility of IL-18

in autoinflammatory diseases. Miyazawa and Wada present the

pathogenic mechanisms of IL-18 in X-linked inhibitor of apoptosis

deficiency, NLRC4-associated autoinflammatory disease, cell division

cycle 42 C-terminal disease, PSTPIP1-associated inflammatory diseases,

and WD repeat-containing domain 1 deficiency. Both review articles

demonstrate that chronic excess of serum IL-18 is linked to

predisposition to MAS; both studies also emphasize that excess of IL-

18 is not the single inducer for MAS, referring to the fact that PSTPIP1-

associated inflammatory diseases are less likely to develop MAS. Further

analysis is required to determine the multifactorial pathways leading to

hyper-IL-18 and the development of MAS, which would aid in

establishing IL-18-targeted therapy for autoinflammation and MAS.

IL-6 is not directly associated with inflammasomes but increases

in the inflammatory milieu in autoinflammatory diseases. Koga and

Kawakami review the role of IL-6 in autoinflammatory diseases and

summarize studies on IL-6 inhibition in autoinflammatory diseases,

including familial Mediterranean fever (FMF) and Bechet disease.

They previously conducted a clinical trial to evaluate the efficacy and

safety of tocilizumab in patients with FMF (2). Although the primary

goal of reducing the number of fever attacks was not achieved,

tocilizumab effectively reduced febrile attacks and other symptoms.

They propose that an anti-IL-6 receptor antibody, tocilizumab, is

recommended for patients with FMF in the early stages of AA

amyloidosis and for those unresponsive to colchicine to prevent the

development of AA amyloidosis.
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Vacuoles, E1 enzyme, X-linked, autoinflammatory, somatic

(VEXAS) syndrome is an adult-onset autoinflammatory disease caused

by somatic mutations in the UBA1 gene (3). Unlike other genetic

autoinflammatory diseases, which in most cases are caused by

germline mutations, VEXAS syndrome is induced by acquired variants

in hematopoietic cells, especiallymyeloid progenitors. VEXAS syndrome

causes inflammatory and hematological manifestations. The lungs,

joints, skin, eyes, and gastrointestinal system are frequently affected. In

addition, half of the patients exhibit hematological involvement, mainly

myelodysplastic syndrome. Currently, there is no established treatment

for VEXAS syndrome. Kunishita et al. present the one-year efficacy of

tocilizumab in three patients with VEXAS syndrome. Tocilizumab

treatment suppressed inflammatory manifestations but not

hematological abnormalities. They propose that tocilizumab is effective

for inflammation-dominant VEXAS syndrome and could serve as a

bridging therapy for future treatment development.

Autoinflammatory bone diseases are characterized by sterile bone

inflammation and recognized as a branch of autoinflammatory diseases

(4). They include chronic recurrent multifocal osteomyelitis (CRMO),

Majeed syndrome, deficiency of IL-1 receptor antagonist, and

cherubism. Sergi et al. summarize the current understanding of

CRMO, focusing mainly on its clinical aspects. Various bone lesions

are presented in CRMO, including the metaphysis of the long bones,

pelvis, spine, clavicle, andmandible. The benefit of whole-bodymagnetic

resonance imaging as a noninvasive diagnostic tool is emphasized

because the bone lesions of CRMO are often multifocal and subclinical.

TNF receptor-associated periodic syndrome (TRAPS) is a prototype

autoinflammatory disease TRAPS is caused bymutations in TNFRSF1A,

which encodes tumor necrosis factor receptor 1 (TNFR1). Although

TRAPS was first reported in 1999 (5), its pathogenesis is still not fully

understood. The most likely hypothesis is that mutated TNFR1

accumulates in the endoplasmic reticulum (ER), and consequent ER

stress enhances susceptibility to inflammatory stimuli (6). Akagi et al.

generated three strains of TRAPS mutant mice by introducing three

TRAPS-associated mutations into murine Tnfrsf1a. They showed that

TRAPS mutant mice are unexpectedly resistant to lipopolysaccharide

and TNF-a, which is associated with decreased cell surface expression of
TNFR1. Increased ER stress responses were not observed with the tested

stimuli. They considered the presence of disease-specific inflammation-

inducing factors; however, details of the pathology remain unclear.

These excellent reports cover a broad spectrum of research in

autoinflammatory diseases. We hope that this Research Topic will

improve our understanding of the pathogenesis of each condition and

provide a better foundation for the application and future

development of treatments.
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