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[ Abstract ] Third-line treatment for metastatic colorectal cancer (mCRC) refers to subsequent therapeutic interventions following
the failure or intolerance of first- and second-line treatments. This represents a critical challenge in clinical practice and a core focus

of translational medicine research in recent years. With advancements in molecular typing technologies and the emergence of novel
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therapies, the third-line treatment strategy has evolved from traditional chemotherapy toward precision targeting and immunotherapy.

A comprehensive literature search was conducted across PubMed, ClinicalTrials.gov database and American Society of Clinical
Oncology (ASCO), European Society for Medical Oncology (ESMO) conference abstracts. Phase Il randomized controlled trials,
phase [ /II frontier clinical studies, and authoritative reviews were included, with an emphasis on data related to survival benefits,
drug resistance mechanisms, and biomarkers. This review provided an in-depth analysis of significant progress in third-line treatment
strategies for mCRC, encompassing standard therapies [ regorafenib, fruquintinib, trifluridine/tipiracil, anti- epidermal growth factor
receptor (EGFR) rechallenge therapy ] , targeted therapies (e.g., BRAF V600E inhibitors, ERBB2 amplification inhibitors, KRAS
G12C inhibitors) and immunotherapies [ microsatellite instability-high (MSI-H)/deficient mismatch repair (IMMR), microsatellite
stable (MSS)/proficient mismatch repair (P]MMR) and target-immune combination therapies] . Notable breakthroughs have been
achieved in targeted therapies. Anti-EGFR rechallenge therapy extended the median overall survival (OS) to 17.3 months in RAS/
BRAF wild-type patients identified through dynamic circulating tumor DNA (ctDNA) monitoring. However, drug resistance remains
complex, with high secondary mutation rates necessitating further optimization of dynamic monitoring systems. For BRAF V600E
mutations, triple therapy (encorafenib+binimetinib+cetuximab) demonstrated a median OS of 9.3 months [ hazard ratio (HR)=0.52] ,
surpassing conventional treatments. The combination of KRAS G12C inhibitor adagrasib with cetuximab achieved an objective
response rate (ORR) of 34% and a median OS of 15.9 months, though tumor resistance continued to pose challenges. In the realm of
immunotherapy, dual immunotherapy (nivolumab+ipilimumab) yielded a 4-year OS rate of 71% in MSI-H/dMMR patients. For MSS
patients, immune-targeted combination strategies (e.g., cabozantinib+atezolizumab) increased the ORR to 27.6%. Emerging therapies
include artificial intelligence platforms for precision medicine, gut microbiota-based biomarkers and fecal microbiota transplantation,
as well as advancements in chimeric antigen receptor-T (CAR-T) cell therapy. By summarizing the current status and progress of
third-line treatment for mCRC, this review aims to inform clinical decision-making and guide future research directions.
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Tab.1 Comparison of mechanisms and key studies of approved drugs for third-line treatment of advanced colorectal cancer

Drug category Drug name Mechanism of action Key study Study design type
Multi-kinase Regorafenib  Inhibits VEGFR1-3, TIE-2, RET, KIT, etc., blocking CORRECT trial (2013,  Phase Il randomized double-
Inhibitor angiogenesis and tumor microenvironment NCTO01103323) [s) blind placebo-controlled trial
remodeling
Antivascular TAS-102 Trifluraldehyde is incorporated into DNA to cause RECOURSE trial (2015, Phase Ill randomized double-

drug chain termination, and Tipiracil inhibits thymidine
phosphorylase to prolong drug exposure

NCT01607957) o] blind placebo-controlled trial

Anti-angiogenic  fruquintinib ~ Highly selectively inhibits VEGFR1-3 to reduce off- FRESCO trial (2018, Phase Ill randomized double-
drug target toxicity NCT02314819) " blind placebo-controlled trial
FRESCO-2 trial (2023, Phase Ill randomized double-
NCT04322539) [s] blind placebo-controlled trial
I i Medi 11 ival/  Medi ion-fi
Drug category Drug name nterventlor-I edian overall survival/ edian progression-free 0~ 3 verse events/%
(number of patients) month survival/month
Multi-kinase Regorafenib ~ Regorafenib (n=505) vs 6.4 vs 5.0; HR=0.77, 1.9 vs 1.7; HR=0.49, 54% vs 14%, including hand-
Inhibitor placebo (7=255) 95% CI: 0.64-0.94; 95% CI: 0.42-0.58; foot syndrome (17%),
P=0.0052 P<<0.000 1 fatigue (9%), diarrhea (7%),
and hypertension (7%) in the
Regorafenib group
Antivascular TAS-102 TAS-102 (n=534) vs 7.1 vs 5.3; HR=0.68, 2.0 vs 1.7, HR=0.48, 69% vs 52%, including
drug placebo (n=266) 95% CI: 0.58-0.81; 95% CI: 0.41-0.57, neutropenia (38%),
P<<0.001 P<0.001 leukopenia (21%), and
anemia (18%) in the TAS-
102 group
Anti-angiogenic  fruquintinib ~ fruquintinib (n=278) vs 9.3 vs 6.6; HR=0.65, 3.7 vs 1.8; HR=0.26, 61.2% vs 19.7%, including
drug placebo (n=138) 95% CI: 0.51-0.83; 95% CI: 0.21-0.34; hypertension (21.2%), hand-

P<0.001

fruquintinib (n=461) vs
placebo (n=230)

7.4 vs 4.8; HR=0.66,
95% CI: 0.67-0.82;
P<<0.000 1

P<<0.001 foot skin reaction (10.8%),
proteinuria (3.2%), and
diarrhea (2.9%) in the

fruquintinib group

3.7 vs 1.8; HR=0.32,
95% CI: 0.27-0.39;
P<<0.000 1

63% vs 50%, including
hypertension (14%),
asthenia (8%), and hand-
foot syndrome (6%) in the
fruquintinib group

VEGEFR: Vascular endothelial growth factor receptor; TIE-2: Tyrosine-protein kinase receptor 2; RET: Rearranged during transfection; KIT:

Tyrosine-protein kinase kit.
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KRR 2%~3%, {HFERAS/BRAFETA: I L1 f5i]
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Y Hi. 20234, SotorasibEEAMAJE HPTAY T bl
WFSE (NCT04185883 ) 1“2/ 3 — AL BiF WU 5 41



(P BEERE) 2025443555511

1061

il KW . FEKRAS G12C%AAmCRCHEEH, BLA
HIJORR K30%, TiPFSHS. 7, Hiizha
(ORR=9.7% ) J7&kk3 . [Fl4F, CodeBreaK300
WFF¢ (NCT05198934 ) ' %J [ SotorasibBE A1k
I7 SRR IR, W R R, BGATT
HhiPFS 5.6 H , tniifbyyd 2.2 H
(HR=0.58) , UFSCICAHRmE HAT IR M

KRAS G12CHI I F B A EGFRBAT (40
adagrasib+ 75 Z & 0 ) FHORRIETF F34%,
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Fig. 1 Stratification flowchart for individualized treatment: a stratification flowchart for individualized third-line treatment of mCRC based

on molecular subtypes, gene status, and treatment history
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