Table 1. List of Protein Kinase Inhibitors approved by FDA.
(NRY, non-receptor protein-tyrosine kinase; RTK, receptor protein-tyrosine kinase;
S/T, protein-serine/threonine kinase; T/Y, dual-specificity protein kinase)

Protein kinase | Approval | Primary targets Target Indications
inhibitor year kinase
family
Abemaciclib 2017 CDK4/6 S/T Breast cancer
Acalabrutinib 2017 BTK NRY Lymphoma
Afatinib 2013 ErbB1/2/4 RTK Lung cancer
Alectinib 2015 ALK, RET RTK Lung cancer
Avapritinib 2020 PDGFR RTK Gastrointestinal Cancer
Axitinib 2012 VEGFR1/2/3 RTK Kidney cancer
Binimetinib 2018 MEK1/2 T/Y Melanoma
Bosutinib 2012 BCR-Abl NRY Leukemia
Brigatinib 2017 ALK RTK Lung cancer
Cabozantinib 2012 RET, VEGFR2 RTK Thyroid. kidney,
hepatocellular cancer
Capmatinib 2020 c-MET RTK Lung cancer
hydrochloride
Ceritinib 2014 ALK RTK Lung cancer
Cobimetinib 2015 MEK1/2 T/Y Melanoma
Crizotinib 2011 ALK, ROS1 RTK Lung cancer
Dabrafenib 2013 B-Raf S/T Melanoma; lung, thyroid
Cancer
Dacomitinib 2018 EGFR RTK Lung cancer
Dasatinib 2006 BCR-Abl NRY Leukemia
Encorafenib 2018 B-Raf S/T Melanoma, colorectal cancer
Entrectinib 2019 TRKA/B/C, ROS1 RTK Lung cancer; solidTumors

Erdafitinib 2019 FGFR1/2/3/4 RTK Urothelial carcinoma
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Figure 1. Intracellular Signaling Networks Regulate the Operations of the Cancer Cell.

An elaborate integrated circuit operates within normal cells and is reprogrammed to regulate hallmark capabilities
within cancer cells. Separate sub-circuits, depicted here in differently colored fields, are specialized to orchestrate the
various capabilities. At one level, this depiction is simplistic, as there is considerable crosstalk between such sub-
circuits. In addition, because each cancer cell is exposed to a complex mixture of signals from its microenvironment,
each of these sub-circuits is connected with signals originating from other cells in the tumor microenvironment.

(Hanahan and Wienberg [44]. With permission from Elsevier)
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Figure 2. Therapeutic Targeting of the Hallmarks of Cancer

Therapeutic agents that can mitigate the acquired capabilities necessary for tumor growth and cancer progression are
being developed for clinical use in treating different cancer types. These drugs are being developed in clinical trials to
target each of the emerging neoplastic characteristics and the enabling hallmarks capabilities towards effective cancer
therapy. The listed drugs are just illustrative examples; there is a deep pipeline of investigational drugs in development
to target different signaling molecules that lead to the hallmark capabilities. (Hanahan and Wienberg [44]. With
permission from Elsevier)

Note: Pictures and other related data have been taken from sources freely available for reuse or permission for the
same can be obtained upon request. Pictures no. 1 and 2 have been added to the text with permission from Elsevier.
(Order No. 5521991271884, dated 4th April 2023).



