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New Strategies in Reversing Resistance to Tyrosine Kinase Inhibitors Based on

Competitive Release Phenomenon of Cancer Cell Evolution Dynamics

SONG Xiujun, LI Bin*
(Division of oncology, Xiangya Hospital Central South University, Changsha 410008, China)

Abstract One of the major reasons for the carcinogenesis and progression of cancer was the mutation of
oncogenes and overproduction or activation of according oncoproteins. TKI (tyrosine kinase inhibitor) targeting
special oncoprotein can inhibit the growth of cancer cells, and thus is recommended as a frontline in cancer treat-
ment by a series of guidelines. However, the phenomenon of resistance to TKI will eventually occurred in cancer
cells. Therefore, reversing or delaying TKI resistance has become the hot topic for cancer therapeutics. The mecha-
nisms of TKI resistance include secondary mutations within oncogenes, amplification or signaling pathway activa-
tion of other genes, or the transformation of pathology type. Recently, with the advance of evolution theory in can-
cer progression, the concept of “competitive release” leading to dominance clone of drug-resistant cells has been
proposed. We herein sum the related references about TKI resistance due to the “competitive release” of defiance
subclones during the TKI therapy, and also we elaborate recent data about how to delay or reverse TKI resistance
emerging from this circumstance of “competitive release”.
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When TKI is initially used, the number of sensitive cloned subcloned cells is reduced and the tumor size is reduced;Sensitive mutant subclones are in-

hibited with the continued use of TKI; Correspondingly, the subcloned population of drug-resistant cells showed a progressive increase in the release of

“competitive stress”, resulting in an increase in tumors, resulting in secondary TKI resistance.
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Fig.1 Competitive release phenomenon of TKI resistant cells
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BRI R OT BOFNPD); 45 IETKUS, BURAINE PR A, T 5 22 A 24 2000 5 B SEAE U3 A7 L2, SR e T P8 R OT RO PD); LR P
TKIR, A BURAR AN, (5 D7 7E (TR 25240 L AE, Bl B B SR, 7 RPN J9SD. B[RS P38 B A BB AT 4 Bl e 4, T
T 24524 L 5 e P T RS G PR O B B, UM R (T AT PD); 45 IR TKUS, U NI SO A, W 2540 ro B R K 258 S PR R B 1)
DEST IR, AR S AR E BRI R (7 RV P A SDEPD); BE R ¢ S TR, S50 13- U 5 25 4t , IR W 2 4 /N (7 PP PR) o
Tumors consist of sensitive subclones and resistant subclones or only sensitive subclones; at the initial TKI treatment, sensitive cells inside the tumor are inhib-
ited and the tumor shrinks(the efficacy is evaluated as PR). Continuing TKI treatment, the following evolution patterns may occur within the tumor. A: multiple
drug-resistant cell clonal subpopulations appear within the tumor, and the number of drug-resistant cell clones increases progressively with the use of TKI, and
tumor enlargement (the efficacy is evaluated as PD). B: a subpopulation of dominant drug-resistant cells appears inside the tumor, leading to tumor enlargement
(the efficacy is evaluated as PD). Stopping the TKI, the sensitive cells recovered their growth advantage and the tumor further increased (the efficacy evaluation
PD); at this time, when the original TKI is used again, the tumor shrinks due to the suppression of the sensitive cells again (the therapeutic effect was evaluated
by PR). C: a subpopulation of dominant drug-resistant cells appears inside the tumor, leading to tumor enlargement (effectiveness evaluation PD); stopping
TKI, sensitive cells grow rapidly, while drug-resistant cell clones show a decrease in abundance due to the loss of “competitive release”, and tumors increase
slightly (the efficacy is evaluated as SD or PD); at this time, when the original TKI is used again, the tumor shrinks due to the suppression of the sensitive cells
again (the therapeutic effect was evaluated by PR). D: multiple drug-resistant cell clonal subpopulations appear inside the tumor, leading to tumor enlargement
(effectiveness evaluation PD); after stopping TKI, sensitive cells grow rapidly, while the original multi-drug resistant cell clone sub-population still exists, and
the tumor progresses progressively (Efficacy evaluation PD); at this time, when the original TKI is used again, although the sensitive cells are inhibited, the
tumor shows a heterogeneous reaction due to the presence of the drug-resistant subpopulation(the overall therapeutic effect is evaluated as SD). E: the original
sensitive cells in the tumor are all inhibited, and the drug-resistant cell clonal subpopulation rapidly proliferates due to “competitive release”, resulting in tumor
enlargement (effectiveness evaluation PD); stopping TKI, sensitive cells rapidly grow, resistant cell clones Due to the loss of the advantage of “competitive re-
lease”, the tumor is basically stable or slightly increased (the efficacy evaluation SD or PD); at this time, when the original TKI is used again, the sensitive cells
are again significantly inhibited, and the tumor is significantly reduced (the therapeutic evaluation PR).
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Fig.2 Schematic representation of tumor evolution after tumor slow progression and receiving TKI treatment
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