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    Abstract
Background Immunoglobulin (Ig) G4-related disease (IgG4-RD) is characterized by elevated serum IgG4 and tissue infiltration of IgG4+ plasma cells1. B cells producing excessive IgG4 is one of the diagnostic immunological feature of IgG4-RD. T follicular helper cells (Tfh) is the distinct subset of CD4+T cells that has been recognized to help B cell differentiation. Recently, Tfh subset: Tfh1, Tfh2, and Tfh17 was newly recognized based on different expression pattern of CXCR3 and CCR6. The skewed Tfh subset was reported to correlate with disease activity in autoimmune diseases. However, the role of Tfh and its subsets in IgG4-RD remains unclear.

Objectives Elucidate the role of Tfh and its subsets in active, untreated IgG4-RD.

Methods Peripheral blood from 15 active, untreated, biopsy-proven IgG4-RD patients, 24 primary Sjogren's Syndrome (pSS), 12 allergic rhinitis (AR), and 23 healthy controls (HC) were evaluated. Tfh was defined as CD3+CD4+CXCR5+CD45RA- and was subdivided into three subsets (Tfh1, Tfh2, and Tfh17) based on the expression of CXCR3 and CCR6. CD19+CD20-CD27+CD38+ cells were defined as plasmablasts.

Results IgG4-RD patients had significantly increased proportion of Tfh compared to AR and HC. Among Tfh subsets, Tfh2 was specifically increased in IgG4-RD compared to pSS, AR and HC, whereas Tfh1 and Tfh17 resulted in non-statistical difference. Increased Tfh2 strongly correlated with serum IgG4, IgG4/IgG ratio and proportion of plasmablast in IgG4-RD (ρ =0.892, p<0.0001, ρ =0.802, p<0.0001 and ρ =0.674, p=0.006). In order to investigate the mechanism of increased cell subsets and IgG4, cytokines reported to be involved in Tfh function were measured. As a result, serum IL-4 positively correlated with IgG4 and IgG4/IgG ratio but not with IL-10, IL-21, and IL-33. Moreover, Tfh2 and plasmablast also correlated with serum IL-4. Interestingly, plasmablasts and IgG4 decreased after treatment with glucocorticoids (GCs), whereas no obvious change was observed with Tfh2.

Conclusions Our results suggest that Tfh2 plays a crucial role in IgG4 production and generation of plasmablasts in IgG4-RD. In addition, IL-4 seemed to be the key cytokine for increased Tfh2, plasmablast and IgG4. More interestingly, IgG4 and plasmablast but not Tfh2 decreased after treatment with GCs suggesting Tfh2 as the underlying pathological T cell subset and as a potential therapeutic target for IgG4-RD.
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