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Chimeric antigen receptor T cells synergize with different radiotherapy modalities for the treatment of
bulky lymphoma

GUO Ruiting', CAO Xinping',ZHANG Yi',ZHAO Yifan',ZHAO Mingfeng®, XIAO Xia®

(1.The First Central Clinical School, Tianjin Medical University, Tianjin 300192, China; 2.Department of Hematology, Tianjin First
Central Hospital, Tianjin 300192, China )

Abstract Objective: To explore the efficacy of different radiotherapy modalities in synergistic treatment of bulky lymphoma with
chimeric antigen receptor T (CAR-T) cells. Methods: The bulky lymphoma xenograft mice models were established , which were irra—
diated with low, medium and high doses of X—rays. The changes in the tumor volume of the mice in each group were measured after ir—
radiation. After that,the low, medium and high doses of X-rays were combined with CAR-T cells to treat the mice,and the changes in
tumor volume and the survival time of those mice in each group were recorded after different combination treatments. Flow cytometry
was used to detect the differences in the percentage of CAR-T cells in the peripheral blood and tumors of the mice in each group,and
the adverse reactions of the mice in each group were observed after treatment. Results: X-ray treatment alone was unable to control tu—
mor progression in mice with bulky lymphoma, whereas combining low, medium, and high doses of X-rays with CAR-T cells, respec—
tively, all resulted in a reduction in tumor size. Compared with the low—dose combination group,mice in the medium— and high—dose
combination groups showed more significant reduction in tumor volume , which showed no signs of re—enlargement, either ( Fj, e goups=
1 052.364, F;,.=14 861.095, F,muin=49.864 ,all P<0.001; P<0.05 for all between groups). In addition, the survival period of mice in
the medium—dose combination group[HR=21.880(3.884-124.600) , Log—ranky*=12.090,P<0.01] and high—dose combination group
[HR=21.880(3.884-124.600) , Log—ranky*=12.090, P<0.01] were also significantly prolonged. Medium— and high—dose X-rays might
be more favorable for intratumoral infiltration of CAR-T cells. The proportion of intratumoral CAR-T cells was significantly increased in
both the medium (¢=28.200, P<0.05) and high(¢=23.960, P<0.05) dose combination groups on day 14 post—treatment compared to the
low—dose combination group. Most of the adverse effects of the different combination modalities were within the tolerable range. Con—
clusion: Compared to low—dose X-rays, medium— and high—dose X-rays can synergize with CD19 CAR-T cell therapy to more effec—
tively treat bulky lymphoma.
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Fig.1 The cytotoxicity of tumor cell lines by CD19 CAR-T cells and UTD-T ( CFSE staining )
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F1 2.4708Gy X HHEITMBAMARGER(n=9,x25, %)
Tab.1 The cytotoxicity of tumor cells by 2 Gy,4 Gy and 8 Gy doses of X-rays(n=9,xxs, % )
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Fig.2 Effects of different X-ray dosages on tumor volume in mice
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Fig.3 Effects of different radiotherapy segmentation modalities
combined with CAR-T cells on tumor volume in

xenograft lymphoma mice
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Fig.7 Classification of adverse reactions in each group of mice
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F2 AEMKITHEARES CAR-T HMET/INRIEEEZWL (n=6,x15,2)
Tab.2 Weight changes in mice treated with different radiotherapy methods combined with CAR-T cells( n=6,x+s,g)

215 DO D7 D 14 D21 D28 D 35
I RS A 25.9020.40 25.7020.36 25.35+0.24 24.92+0.27 24.180.18 23.7520.25
rpF A 2 26.030.15 25.60+0.32 25.18+0.22 24.78+0.30 24.150.20 23.7320.34
T A 2 25.85+0.34 25.53+0.26 24.95+0.35 24.60+0.28 24.18+0.20 23.92+0.20

F 0.457 0.349 2.636 1.584 0.051 0.725

1 : CAR-T: CD19 X S HUFZAK T3 F 49=0.415, P=0.668 ; F 11y=308.838 , P<0.001; F ;:;;=2.054, P=0.076
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