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[PRCC, p-value]=[0.56 953, 6.266e-10].
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a [PRCC, p-value]=[-0.744 12, 7.2675¢-19].

[PRCC, p-value]=[-0.630 67, 2.0344e-12].

40 1 40
20 F 20
~ 0 0Ff
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-40 -40
60 -60 )
=20 -15 -10 -5 0 Bl 10 15 20 =15 -10 -5 0 5 10 15
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& [PRCC, p-value]=[-0.438 29, 5.0969¢-06]. . [PRCC, p-value]=[-0.438 23, 5.1151¢-06].
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AR AR T, 25 R B AL T P MRS - 2 B, BT
I, —A~ B AR B 14 G 52 28 GEREAT B T I 1) JC i 8
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3 HBEGE
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EA L S5 R UNR 4 s, A% 4 By da 4% Bl i
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e ARG R GE M S I, O AR /N () ™
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KM 3 x10° 3 x 10 3 x 10* 6.25 x 10" 2 x10°
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FI R 3X 2 DB AR A, I Sl 1l 5 Y i
o AT EE 5 JE MTD A1/ i 46T (metronomic
chemotherapy , MCT) iX 2 AR A9 45 25 573, MTD
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Sensitivity analysis and numerical simulation of non-small

cell lung cancer model under Allee effect

ZHANG Licheng, LI Sheng, CAO Fakun
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

The Allee effect is a biological phenomenon that describes the correlation between population density and the
average individual fitness of a species. This phenomenon explains why some organisms deviate from exponential
growth at low densities. Applying mathematical and biological theories, combined with computer technology, estab-
lishing a tumor-immune model with Allee effect is of great significance for understanding tumor growth process and
optimizing treatment plan. Considering the tumor-immune environment, a system of ordinary differential equations
with 5 variables is proposed to describe the interaction between tumor cells and different immune cells in the tumor
microenvironment, including tumor cells, natural killer (NK) cells, CD8 + T cells, concentrations of circulating
lymphocytes and chemotherapeutic drugs. The influence of the Allee effect is included in the model. For the con-
structed mathematical model, the dynamic properties of the model under specific parameters are described through
stability analysis. Sensitivity analysis of model parameters is performed using the Latin hypercube sampling/partial
rank correlation coefficient (LHS/PRCC) method, and the most important parameters affecting tumor growth are
analyzed and discussed. By simulating the changes of cell populations during chemotherapy, the influence of Allee
effect on the choice of chemotherapy regimen is analyzed.

Key words: tumor-immune system, mathematical modeling, Allee effect, sensitivity analysis
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