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Abstract: The TGF-f signaling pathway affects various biological processes of cancers, including
proliferation, invasion, metastasis, angiogenesis, and immune escape. Currently, multiple drugs targeting this
pathway are in clinical trial stage, which involve three aspects of TGF-, namely, production, activation, and
signal transduction. Based on current evidence, the therapeutic effect of TGF-f monotherapy on advanced
solid tumors is limited. Combination therapies that show promising results include combination with PD-1
antibodies, and combination with radiotherapy and chemotherapy. New combination therapies, such as CAR-
T therapy modified with TGF-BR I, are also emerging in clinical research. This article systematically reviews
the therapeutic strategies targeting TGF-f to provide research basis and ideas for the development of drugs
targeting the TGF-B pathway.
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Table 1 Features and clinical trials of drugs targeting TGF-§
R tati
Class Targets epresentative
drugs

Representative clinical trials

Features

Activation GARP

Livmoniplimab Urothelial carcinoma (ORR 18%), Phase 1!'*)

Selective inhibition of TGF-B1 produced
by GARP positive Tregs

Targeting latent TGF-p to inhibit

the activation of TGF-$

Selectively or non-selectively neutralizing
TGF- molecules

Blocking intracellular TGFBRI signaling

B through small molecule inhibitors

Blocking the signal transduction of
transmembrane TGFBR Il using
antibodies

306 Simultaneously targeting PD-L1 and

TGF-p
Specifically regulating the TGFf3

LTGF-f SRK-181 Renal cell carcinoma (ORR 20%),
Head and neck squamous cell
carcinoma (ORR 33%), Phase 1!
Signal TGF-B  Fresolimumab Breast cancer (ORR 0), Phase 2"
transduction NIS793 Solid tumor (OOR 2.5%), Phase 1"
SAR439359  Solid tumor (OOR 8%), Phase 1%
TGFBR I Galunisertib ~ Rectum cancer (pCR 32%), Phase 2
Liver cancer (median OS 18.8 months), Phasel
Vactosertib ~ Colon rectum cancer (ORR 15.2%), Phase1™”
TGFBRII IMC-TR1 Solid tumor, severe adverse events, Phase 1°
Bispecific PD-L1/ M7824 Solid tumor, limited efficacy, Phase
antibody ~ TGF-B  SHR-1701 Unresectable NSCLC (pCR 26%), Phase 227
Cell therapy TGFBRII CAR-T Liver cancer (ORR 50%), Phase 1™
TCR-T NCT06218914 (ongoing), Phase 11

signaling
of CAR-T or TCR-T cells

Notes: NSCLC: non-small-cell lung cancer; ORR: objective response rate; pCR: Pathological complete response.
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