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Observation on the effect of adoptive immunotherapy with activated autologous
lymphocytes in the treatment of primary hepatocellular carcinoma

YANG Yanli', LIAO Li', ZHANG Jing', SUN Peng', TAKASHIMA Kenichi’, ZHANG Fengchun’, YANG Yuhui’, ZHANG Bin',
HU Liangding' (1. Department of Hematopoietic Stem Cell Transplantation, the Fifth Medical Center of Chinese PLA General Hospital,
Beijing 100071, China; 2. Beijing Kand’s Science and Technology Development Co., Ltd., Beijing Longbao Technology Development
Co., Ltd., Beijing 100176, China)

[Abstract] Objective: To evaluate whether adoptive immunotherapy (AIT) with activated autologous lymphocytes helps to improve
the clinical efficacy of primary hepatocellular carcinoma. Methods: Sixty-four patients with primary hepatocellular carcinoma
diagnosed at the Fifth Medical Center of Chinese PLA General Hospital from August 2016 to December 2018 were enrolled and
divided into immunotherapy group (#=29) and control group (n=35) by the stratified randomized sampling method. 60 ml of peripheral
blood was drawn from each patient in the immunotherapy group to prepare mononuclear cells, which were then activated and cultured
in a medium containing OKT-3 and IL-2. A quality control test was done before blood re-transfusion. In the immunotherapy group,
patients in stage [ -III (n=14) received autologous lymphocyte infusion (6 infusions within 3 months) after first-line treatment, while

patients in stage IV (n=15) only received autologous lymphocyte infusion therapy. Patients in the control group received other
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hepatocellular carcinoma-related treatments. The primary endpoint of the efficacy evaluation was the 2-year relapse-free survival
(RFS), and the secondary endpoints were progression-free survival (PFS) and overall survival (OS). Results: The median follow-up
time of the enrolled patients was 2.8 years (0.2-4.2 years). 29 patients in the immunotherapy group received a total of 167 scheduled
lymphocyte infusions (with an average of 9.30x10” cells per patient, of which CD3'HLA-DR cells accounted for about 63%; 174
infusions were planned, with a completion rate of 96%). During the treatment period, no grade 3-4 adverse reactions were observed.
Compared with the control group, patients in the immunotherapy group had a significantly increased 2-year RFS rate (62.1% vs 22.9%,
OR=0.181, 95%CI: 0.06-0.54, P=0.002), and the median PFS (28 vs 8 months, P=0.004) and median OS (38 vs 34 months, P=0.915)
were significantly prolonged. Among the patients at stage [ -III, the PFS rate in the immunotherapy group was significantly higher than
that in the control group (92.9% vs 33.3%, OR=0.38, 95%CI: 0.004-0.368, P=0.005), and the median PFS was significantly prolonged
(38 vs 14.5 months, P=0.005), but there was no significant difference in OS between the two groups. In stage [V patients, there was no
statistical difference in PFS (P=0.077) and OS (P=0.994) between the two groups. Conclusion: AIT with activated autologous
lymphocytes is a safe and feasible adjuvant therapy for hepatocellular carcinoma, which can improve RFS rate after first-line treatment
of stage [ -III hepatocellular carcinoma and prolong the recurrence-free survival time of patients. It has no significant effect on PFS
and OS in patients with advanced hepatocellular carcinoma.

[Key words] primary hepatocellular carcinoma; activated autogenous lymphocyte; adoptive immunotherapy (AIT); relapse-free

survival (RFS); overall survival (OS)
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Fig.1 A schematic diagram of activated autologous lymphocyte culture and AIT
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Tab.1 Clinical characteristics of patients with hepatocellular carcinoma

Stage [ —III (»=32)

Stage IV (n=32) Total (n=64)

Characteristic Immunotherapy Control Immunotherapy Control Immunotherapy Control
(n=14) (n=18) (n=15) (n=17) (n=29) (n=35)

Age/a

Mean 54 52 60 53 57 52

<60 11 (78.6%) 17 (94.4%) 6 (40.0%) 14 (82.4%) 17 (58.6%) 31 (88.6%)

=60 3(21.4%) 1 (5.6%) 9 (60.0%) 3 (17.6%) 12 (41.4%) 4 (58.6%)
Gender

Male 10 (71.4%) 15 (83.3%) 12 (80.0%) 16 (94.1%) 22 (75.9%) 31 (88.6%)

Female 4 (28.6%) 3 (16.7%) 3 (20.0%) 1 (5.9%) 7 (24.1%) 4 (11.4%)
Child-Pugh class

A 13 (92.9%) 16 (88.9%) 11 (73.3%) 12 (70.6%) 24 (82.8%) 28 (80%)

B 1(7.1%) 2 (11.1%) 4 (26.7%) 5(29.4%) 5(17.2%) 7 (20%)
Tumor size (d/mm)

<50 12 (85.7%) 14 (77.8%) 3 (20.0%) 5(29.4%) 15 (51.7%) 19 (54.3%)

=50 2 (14.3%) 4 (22.2%) 12 (80.0%) 12 (70.6%) 14 (48.3%) 16 (45.7%)
Tumor number

Single 12 (85.7%) 14 (77.8%) 2. (12.5%) 3 (17.6%) 14. (48.3%) 12 (34.4%)

Multiple 2 (14.3%) 4 (22.2%) 13 (81.3%) 14 (82.4%) 15 (51.7%) 23 (65.7%)
TNM stage

I 5(35.7%) 10 (55.6%) 0 (0%) 0 (0%) 5(35.7%) 10 (28.6%)

II 7 (50.0%) 7 (38.9%) 0 (0%) 0 (0%) 7 (50.0%) 7 (20%)

i 2 (14.3%) 1 (5.6%) 0 (0%) 0 (0%) 2 (14.3%) 1 (2.9%)

v 0 (0%) 0 (0%) 15 (100%) 17 (100%) 15 (51.7%) 17 (48.6%)
Previous treatment

Hepatectomy 11 (75%) 13 (72.2%) 8 (53.3%) 7 (41.2%) 19 (65.5%) 20 (57.1%)

TACE 2 (14.3%) 4 (22.2%) 4 (26.7%) 8 (47.1%) 6 (20.7%) 12 (34.3%)

TKI 1(7.1%) 0 (0%) 0 (0%) 1 (5.9%) 1 (3.4%) 1(2.9%)

Others 0 (0%) 1 (5.6%) 3 (20.0%) 1 (5.9%) 3 (10.3%) 2 (5.7%)
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Fig.2 Kaplan-Meier analysis of RFS for 64 patients with

hepatocellular carcinoma
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Fig.3 Kaplan-Meier analysis of PFS for stage I -III patients

with hepatocellular carcinoma
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with hepatocellular carcinoma
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Tab.2 Changes of lymphocyte subsets in patients of immunotherapy group before and after treatment/%

T-lymphocyte subset Pre-treatment Post-treatment t P
CD3'CD4'CDS8" 37.40+9.11 33.49+7.64 3.15 0.005
CD3'CD4 CD8’ 27.28+10.33 29.38+7.89 -1.21 0.24
CD3'CD19" 70.29+11.06 68.69+11.32 0.85 0.41
CD3 CD19" 10.46+7.64 10.38+8.14 0.09 0.93
CD3 CD16'CD56' 10.60+6.07 11.62+5.72 -1.20 0.24
CD3'CD16'CD56’ 5.29+7.03 4.34+5.80 0.52 0.61
CD3'HLA-DR~ 61.38+11.83 58.95+12.87 1.65 0.11
CD3'HLA-DR’ 6.77+7.31 8.07+7.22 0.65 0.52
CD3'CD28°CD8" 11.23+5.01 13.09+5.95 —2.41 0.03
CD3'CD4'CD25" 3.26+0.99 3.06+1.38 0.57 0.58
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