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Abstract

In recent years, the combination of oncolytic viruses (OVs) and chimeric antigen receptor T (CAR-
T) cells has shown a broad application prospect in cancer immunotherapy. This study develops a
tumor immunodynamic model incorporating pulse infusion and stochastic perturbations to inves-
tigate the mechanistic role of CAR-T cells in OV-based combination therapy. By constructing an
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auxiliary function, we establish conditions ensuring the existence of a unique ergodic stationary
distribution and derive constraints on the frequency of CAR-T cell pulse infusions. The results indi-
cate that excessively frequent infusions may diminish therapeutic efficacy or even induce adverse
effects, highlighting the importance of optimizing infusion schedules. This study provides a mathe-
matical foundation for refining CAR-T cell treatment strategies, contributing to the enhancement of
clinical outcomes in combination therapy.
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1. 5|

A PURSZIR T (CAR-T) UMY T 2 — ol 24 sk 4k 41 i v o7 SRS, 38 ok JE IR TR o BB T 4,
fEHRIL IR GPURSZAR CAR, TR PR THE R MR A [1]. S8 CAR-T J7 A8 ML iR b I rs
B, ABAESEARTVA T FRAR TG PR, e R AR A 15 F) G P A

IR T (OVS) A& — R RENE IR R B YL I 2L AR 40 M () 55, RIS BB 15 32 9% R G, Rk fid
T % SN[ 2]-[5]. WEFLRM], OVs A LTk CAR-T ik fih o0 R Rk, 5] dnii i e firga 4 i,
Fik CAR-T Al RAIMBUR, I oot s A 53 LA 5 CAR-T U7 &4[6]. thabh, H-ik OVs ik REfE it
CAR-T 4iiusi4E, UIRmMIRRGREII[7]. WHFLIERIN, CD19-CAR-T 4wl {i {8 46 T 1) s 20 i 7 i
B2 e R R RN, X — DI TR R MR R B, RIE R CAR-T 4EMLRT OVs IR 1 by [F) A
., PASEE iR yT 28]

AER, BUFEECHONWT T CAR-T 4HHEF1 OVs A E A I E 2 T 5., 2016 4 Walker 2 A [9]4%
H 7 CAR-T 45 OVs P FfEH RIE#8 A, [tiJ5 Mahasa 25 A [10]faifk 12458, FH4RT T ) & A
Z RS 2507 ST MBI . SR, ARV R GRS RIS R R R0, R I BENLIE R E E[11]
[12]. UbAh, PR byaT7 0 St & 2 ik e S 259, FRAT175 R CAR-T 4 1 v % FH ik =X g
DAYERF FLAE IR oA 58 R R R SRR R R T AR, 2 RSk iianiE SR AN AT DU % CAR-T 4l
TBITIREANE, JE VT RELRMR T 40 3 vy il 8L, DTS5 9 40 ot 4 8 e 88 s 77 [1.3] [14]

BT, FRATR KBNS TR T — B D R, R AR IR LR A A 52 R G iR 4
M IR EE M CAR-T AU Z MM EAER, Wi R Fios:

U+l

du (t) { (t)u (1— <

di (t)=[ B(t)UV -5(t)1 —a(t)Cl |dt+o, (t)1dB,(t), t=t keN

dv (t)=[7» ()(1+a)(t) JI=60(t)CV -, (t)V ]dt+ oy (t)VAB, (1), t=t keN 1)
dC (t)=[A(t)+£(t)CV +p(t)(U +1)C—p, (t)C]dt+o, (t)CdB, (t), t =t keN
U(k):(1+le)U(t), t=t,keN
I(t)=(1+R,) 1 (1), t=t keN

} B(H)UV —a(t)CU — g, (t)U |dt+o, (1)UdB, (1), t=t keN
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dx, (t):[ (t)+E(t) X%, + o (1) (%,Dy (1) +%,D, (1)) X, — 4, (t)x4]dt+a4(t)x4dB4 (1)
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_ 1 p(t)D, (t 5 ’
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Figure 1. The stationary distribution of Model (1) in deterministic and stochastic models
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