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ALK (anaplastic lymphoma kinase) resistance is a major challenge in the
treatment of ALK-positive cancer. Despite the remarkable success of ALK
inhibitors, such as crizotinib, ceritinib, alectinib, brigatinib, lorlatinib, and
ensartinib, resistance inevitably develops in most patients. This resistance
can occur through various mechanisms, including acquired mutations in the
ALK gene, bypass signaling pathways, and epithelial-mesenchymal
transition (EMT).
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Therapeutic Strategies

Overcoming ALK resistance requires a multi-faceted approach that targets
different resistance mechanisms. Here are some of the most promising
therapeutic strategies:

1. Next-Generation ALK Inhibitors
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Next-generation ALK inhibitors have been developed to overcome specific
resistance mutations. For example, ceritinib is effective against the ALK
L1196M mutation, while alectinib is effective against the ALK G1202R
mutation. Lorlatinib and ensartinib are pan-ALK inhibitors that target a
broad range of ALK mutations, including those that confer resistance to
first-generation ALK inhibitors.

2. Combination Therapies

Combining ALK inhibitors with other targeted therapies or immunotherapies
can enhance efficacy and overcome resistance. For example, combining
crizotinib with the MEK inhibitor trametinib has shown promising results in
patients with ALK-positive lung cancer. Combining ALK inhibitors with
immune checkpoint inhibitors, such as pembrolizumab or nivolumab, can
also improve outcomes.

3. Targeting Bypass Signaling Pathways

Resistance to ALK inhibitors can occur through the activation of bypass
signaling pathways, such as the MAPK, PI3K, and JAK/STAT pathways.
Targeting these pathways with specific inhibitors can overcome resistance
and improve patient outcomes. For example, combining crizotinib with the
PI3K inhibitor buparlisib has shown efficacy in patients with ALK-positive
lung cancer.

4. Overcoming EMT

EMT is a process by which epithelial cancer cells acquire a mesenchymal
phenotype, which is associated with increased resistance to therapy.
Targeting EMT with specific inhibitors can restore sensitivity to ALK
inhibitors. For example, combining crizotinib with the TGF-beta inhibitor



galunisertib has shown promising results in patients with ALK-positive lung
cancer.

Clinical Trials

Numerous clinical trials are currently investigating novel therapeutic
strategies to overcome ALK resistance in cancer. Some of the most
promising ongoing trials include:

1. ALK Precision Medicine Trial (APM)

This trial is evaluating the efficacy of alectinib and lorlatinib in patients with
ALK-positive lung cancer who have developed resistance to crizotinib.

2. I-SPY 2 TRIAL

This trial is investigating the efficacy of various combination therapies,
including ALK inhibitors with other targeted therapies and
immunotherapies, in patients with ALK-positive cancer.

3. NCI MATCH Trial

This trial is evaluating the efficacy of various targeted therapies, including
ALK inhibitors, in patients with cancer that has specific genetic alterations.

Overcoming ALK resistance in cancer requires a comprehensive approach
that targets different resistance mechanisms. Next-generation ALK
inhibitors, combination therapies, targeting bypass signaling pathways, and
overcoming EMT are promising therapeutic strategies that are currently
being investigated in clinical trials. These strategies have the potential to
improve outcomes for patients with ALK-positive cancer who have
developed resistance to first-line ALK inhibitors.
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