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The immune cell components of hepatocellular carcinoma-related tertiary lymphoid structure

Shi Wanwan', Zhou Zizhen', Tan Kang’ an', Shao Chen’, Hong Yuan' (I.Department of Infectious Diseases,
Peking University First Hospital, Beijing 100034, China; 2.Department of Pathology, Beijing YouAn Hospital,
Capital Medical University, Beijing 100069, China)

Abstract: Objective To investigate the composition of tertiary lymphoid structure (TLS) of hepatocellular
carcinoma (HCC). Methods A total of 112 patients with primary HCC admitted to Peking University
First Hospital from April 2016 to October 2019 were selected as subjects. Surgical resection and liver
cancer biopsy samples were collected. Tumor specimens of all patients were stained by hematoxylin-eosin
(HE). The TLS positive specimens were stained with CD3, CD20, PD1, CD45RO, CD21 and CD68 by
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immunohistochemistry. IPP (Image Pro Plus) software was used to calculate the area percentage of positive
cells in TLS, and the differences among patients with different HCC stages and different sites (intratumoral
and paratumoral) were compared. Results There were 21 patients out of 112 HCC patients whose TLS
were positive. The ratio of patients with early stage HCC (CNLC [ ~ II stage) in TLS positive group and
TLS negative group were 76.2% (16/21) and 49.5% (45/91), respectively, the difference was statistically
significant (;* = 4.919, P = 0.027). For HCC patients in early stage with TLS positive, the percentages of CD3"
[(69.19 + 16.43)% vs (53.25 + 14.48)%], CD20" [(63.63 £ 17.72)% vs (44.44 £ 16.63)%)] and CD21" [(68.48 +
12.78)% vs (11.75 £ 7.20)%] of intratumoral TLS were significantly higher than those of paratumoral TLS,
the proportion of PD1" [(6.94 + 3.64)% vs (20.56 + 8.47)%] was lower than that of paratumoral TLS, the
differences were statistically significant (all P << 0.05). There were no statistically significant differences in
the percentages of CD45RO" [(44.56 + 19.67)% vs (41.00 + 16.07)%] and CD68" [(10.25 + 6.13)% vs (8.13
5.78)%] (all P > 0.05). For the 16 patients with early HCC (CNLC [ ~ II), compared with paraneoplastic
TLS of themselves, the number of patients whose percentages of CD3", CD20" and CD21" of intratumoral
TLS increased were 11 cases, 15 cases and 16 cases, respectively, the number of patients whose CD45RO"
(increased: 8 cases, decreased: 8 cases) and CD68" (increased: 7 cases, decreased: 9 cases) ratio increased is
similar to those CD45RO" and CD68" ratio decreased. The percentages of CD3" [(69.19 + 16.43)% vs (35.60 +
15.21)%], CD20" [(63.63 £ 17.72)% vs (32.80 + 13.85)%] and CD21" [(68.48 + 12.78)% vs (10.00 £ 6.71)%]
of early stage HCC patients with TLS positive were significantly higher than those of advanced HCC patients
with TLS positive (all P << 0.05). There were no significant differences in the percentages of PD1" [(6.94 +
3.64)% vs (9.60 £ 3.78)%], CD45RO" [(44.56 + 19.67)% vs (48.20 & 13.94)%] and CD68" [(10.25 £ 6.13) % vs
(7.40 £ 3.65)%] (all P > 0.05). The percentages of CD3" [(53.25 + 14.48)% vs (19.80 % 5.07)%] and CD20"
[(44.44 + 14.63)% vs (21.60 + 5.46)%] in paratumoral TLS of HCC patients in early stage with TLS positive
were significantly higher than those of advanced HCC patients with TLS positive (all P << 0.05). There were
no significant differences in the percentages of CD21" [(11.75 % 7.20)% vs (11.80 % 3.90)%], PD1" [(20.56 +
8.47)% vs (22.00 £ 9.49)%], CD45RO" [(41.00 + 16.07)% vs (38.60 + 9.99)%] and CD68" [(8.13 £ 5.78)% vs
(6.80 £ 4.15)%] (all P > 0.05). Conclusions The proportion of T cells, B cells and dendritic cells of intratumoral
TLS of patients with early stage HCC were higher than those of paratumoral TLS, and also higher than those of
intratumoral TLS of patients with advanced HCC, and the proportion of depletion lymphocytes decreased, while
the proportion of memory lymphocytes and macrophages didn’t change. It is suggested that TLS in HCC patients
in early stage contains more activated lymphocytes and dendritic cells, which may be the reason for its anti-tumor
immune response, delaying the progression of the disease and prolonging the survival of patients.
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