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Classification of CDK inhibitors

• 1st generation (e.g., flavopiridol)
• Low potency
• Lack of specificity (pan-CDK) and off-target toxic effects

• 2nd generation (e.g., dinaciclib)
• Broad CDK family interactions
• Equivalent potency for untransformed cells and tumor cells

• 3rd generation (e.g., palbociclib)
• Selective for a subset of the CDK kinase family
• Selective for tumor cells compared to untransformed cells
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Target interaction and pharmacodynamics of
CDK4/6 inhibitors



Binding modes for 3rd generation drugs

5Ping Chen et al. Mol Cancer Ther 2016;15:2273-2281



Kinome selectivity of selective CDK4/6 
inhibitors

6Ping Chen et al. Mol Cancer Ther 2016;15:2273-2281



Biochemical and cellular potencies of selective 
CDK drugs
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Biochemical and cellular potencies of selective 
CDK drugs

8Ping Chen et al. Mol Cancer Ther 2016;15:2273-2281
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CDK4/6 inhibition triggers anti-tumour immunity



Tumor volume after treatment with 
abemaciclib with or without anti-PDL1

Shom Goel, et al. Nature, doi:10.1038/nature23465 10
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Mechanisms of resistance



CDK6 amplification promotes BRCA resistance 
to CDK4/6i and loss of ER signaling

12C Yang et al. Oncogene (2016), 1–10



CDK6 amplification promotes BRCA resistance 
to CDK4/6 inhibitors

13C Yang et al. Oncogene (2016), 1–10



CDK6 amplification promotes BRCA resistance 
to CDK4/6 inhibitors

14C Yang et al. Oncogene (2016), 1–10



CDK6 amplification promotes BRCA resistance 
to CDK4/6i and loss of ER signaling

15C Yang et al. Oncogene (2016), 1–10



Primary Resistance Possibly Linked to Breast 
Tumor–Related Kinase (BRK) Expression
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• BRK phosphorylates p27Kip1

• Results in activation of CDK4

• Leads to palbociclib resistance

• BRK has been shown to be overexpressed 
in breast carcinomas

Slide credit: clinicaloptions.comPatel P, et al. Mol Cell Biol. 2015;35:1506-1522.
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Resistance to palbociclib and cyclin E1 gene 
amplification in a cell line model

Slide credit: clinicaloptions.comHerrera-Abreu MT, et al. Cancer Res. 2016;76:2301-2313.
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P < .0001

Comparative gene copy number in MCF-7 
parental and palbociclib-resistant cell lines
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Pharmacokinetics and drug interactions of
CDK4/6 inhibitors



Selective CDK4/6 Inhibitors: Comparison 
of Key PK Characteristics

Palbociclib Ribociclib Abemaciclib

Route PO PO PO

Dose, mg 125 QD 600 QD 200 BID

Schedule 3 wks on/1 wk off 3 wks on/1 wk off Continuous

Half-life, hrs 27.0 32.6 17.0-38.0

CNS penetration No No Yes

DeMichele A, et al. Clin Cancer Res. 2015;21:995-1001.
Hamilton E, et al. Cancer Treatment Rev. 2016;45:129-138. 
Infante JR, et al. Clin Cancer Res. 2016;22:5696-5705. 
Dickler MN, et al. ASCO 2016. Abstract 510. 
Barroso-Sousa R, et al. Breast Care. 2016;11:167-173.

Slide credit: clinicaloptions.com 19



ABCB1 and ABCG2 restrict  the brain 
penetration of palbociclib

20

• ABC transporter knockout mice

de Gooijer et al. Invest New Drugs (2015)



Potential drug-drug interactions

• Absorption and drug exposure were found to be low in the 
fasted state in a portion of the population, which was 
increased when administered with food. Therefore, taking 
palbociclib on an empty stomach could reduce drug levels and 
may compromise effectiveness in a subset of patients.

• Abemaciclib undergoes extensive hepatic metabolism in 
humans. CYP3A is the enzyme responsible for the majority of 
the CYP-mediated metabolism of abemaciclib and its 
metabolites. This suggests that concomitant use of strong 
CYP3A inducers or inhibitors should be avoided with 
abemaciclib.

Spring ML et al. TheOncologist 2017;22:1–10
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Potential drug-drug interactions with 
palbociclib and ribociclib

Spring ML et al. TheOncologist 2017;22:1–10
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Potential drug-drug interactions with 
palbociclib and ribociclib

Spring ML et al. TheOncologist 2017;22:1–10
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Potential drug-drug interactions with 
palbociclib and ribociclib

Spring ML et al. TheOncologist 2017;22:1–10
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Combo rationale

Spring L, et al. Discov Med. 2016 Jan;21(113):65-74.
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Conclusive remarks

• Understanding of cell cycle and transcriptional effects  of 
CDK4/6 inhibition is critical for clinical utilization
– Combination with other targeted drugs
– Optimal treatment sequence

• Interindividual variability needs to be monitored
– Potential DDIs (TDM)
– Genetic make up (pharmacogenetics)

• Translational research
– Focus on mechanisms of resistance
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