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Hepatic inflammatory pseudotumor (HIP) is a benign 
mass comprised of infiltrating inflammatory/immune 
cells mimicking a malignant tumor. Hepatic inflammatory 
pseudotumor could be associated with systemic IgG4-related 
disease [1]. We present a patient with isolated IgG4-related 
HIP and showing the existence of follicular helper T cells in 
the tumor microenviroment.

A 53-years old man with a history of non-alcoholic fatty 
liver disease and diabetes mellitus was admitted to hospital 
due to multiple episodes of right flank pain and 6 kg weight 
loss over the past fortnight. A 2 cm hepatic tumor with typical 
enhancement pattern of hepatocellular carcinoma was resected.

The tumor was yellowish and elastic (Supplementary Fig 
S1). Histopathological examination excluded malignancy 
but showed the hazardous whorling pattern of fibroblasts 
(Supplementary Fig S2), eosinophils (red arrows), and plasma 
cells (black arrows) (Fig .1), which suggested the diagnosis 
of HIP.  Isolated IgG4-related HIP was confirmed by a high 
proportion (>40%) of IgG4 over all IgG expressing cells in 
immunohistochemical staining (Fig. 2, Supplementary Fig S3) 
and no involvement of extrahepatic organs. Moreover, follicular 
helper T (Tfh) cells expressed a large amount of programmed 
cell death-1 (PD-1) molecule (Fig. 3). Other cells involved in the 
microenviroment  are described in the supplementary material. 

Follicular helper T cells, recognized as an independent 
CD4+ T helper subset, specialized in helping B cells are 
crucial for affinity maturation and maintenance of humoral 
memory [2]. Highly expressing PD-1, Tfh cells are suggested 
to be critical in the pathogenesis of IgG4-related disease, 
particularly IgG4 class-switching, plasmablast and plasma 

cell differentiation, and germinal center formation [3, 4]. 
Numerous lesional Tfh cells expressing PD-1 were, for the 
first time, identified in our case of isolated IgG4-related HIP, 
which was in accordance with the aforementioned hypothesis. 
We also demonstrated that lesional IgG4 accumulation at HIP 
can occur in the absence of systemic IgG4-related disease.
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