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T follicular helper (Tfh) cells are a subset of CD4+ T cells that regulate
mainly antibody production by B cells in the follicular center. The proliferation of circulating Tfh
(cTfh) cells is observed in autoimmune diseases including rheumatoid arthritis and immunoglobulin

G4 (1gG4)-related diseases. Immune checkpoint inhibitors (ICIs) induce various autoimmune adverse
events, but the underlying mechanism is not fully understood. We examined the changes of cTfh cells,
the activated cTfh ([1COS]+ cTfh cells), and circulating Tfr (cTfr, Foxp3+ cTfh) cells including
their relationships with the clinical response and immune-related adverse events (irAEs) in ICI
treatment.The cTfh cells did not change after ICI treatment (p=0.476) in any patient, whereas the
activated cTfth cells were significantly increased after ICI treatments in four patients who achieved
a clinical response or exhibited serious irAEs compared to the other patients.
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T follicular helper cell changes after immune checkpoint inhibitor treatment in
patients with melanoma

We examined the changes of cTfh cells, the activated cTfh ([ICOS]* cTfh cells), and circulating Tfr
(cTfr, Foxp3*cTfh) cellsincluding their relationships with the clinical response and immune-rel ated
adverse events (irAEs) in ICI treatment. Peripheral blood samples were obtained from 10 patients
with melanoma at the time points of pre-treatment and 2, 4, and 8 weeks after the administration of
ICI therapy. The cTfh cells did not change after ICI treatment (p=0.476) in any patient, whereas the
activated cTfh cells were significantly increased after ICI treatments in four patients who achieved a



clinical response or exhibited serious irAEs compared to the other six patients (p=0.0381). The
regulatory cTfh cells were low (but not significantly, p=0.0667) in four patients who achieved a
clinical response or experienced a severe irAE. We then examined the change of the cell surface
markers of Tfh cells by anti-PD-1 antibody (nivolumab) in vitro. Both the expression and the mean
fluorescence intensity of PD-1 in cTfh cells were increased by nivolumab, indicating that nivolumab
directly induced the activation of cTfh cells.
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A: Percentage of circulating T follicular helper (cTfh) cells in CD4" T cells at
pretreatment and at 2, 4, and 8 weeks of I1CI treatment. B: The percentage of inducible T-
cell co-stimulator (ICOS") cellsin cTfh cells at pretreatment and at 2, 4, and 8 weeks of
ICl treatment. Patients #6 and #7 received a combination of anti-PD-1 and anti-CTLA-4
treatment; the other patients received anti-PD-1 monotherapy.
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A: The percentages of cTfh cells in CD4" T cells before treatment (baseline) in the
response/irAE group and the no-response group. B: The percentages of ICOS' cellsin
cTfh cells at 2 weeks after the initiation of 1CI treatment in the response/irAE group and
no-response group. C: Baseline levels of circulating T follicular regulatory (cTfr) cells
before treatment in the response/irAE and no-response groups.
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