
A review of Palbociclib 
in advanced breast 
cancer



• Breast cancer is a malignant neoplasm originating from the 
epithelial cells of the breast’s ductal or lobular structures, 
characterized by uncontrolled proliferation, local invasion, and 
potential to metastasize to distant organs.

•  Seen carcinogenesis involves accumulation of genetic and 
epigenetic alterations such as mutation in (BRCA1/BRCA2, TP53, 
and PIK3CA) And this regulation of hormonal and the growth 
factor signaling pathways, leading to a hallmark capabilities 
including sustained proliferative signaling, invasion of growth 
suppressors, resistance to cell death, and induction of 
angiogenesis 



• Major Phases of the Cell Cycle

• The eukaryotic cell cycle is traditionally divided into four sequential phases:

• G1 phase (Gap 1):
The cell grows and prepares the necessary components for DNA synthesis. 
Growth factors and nutrients stimulate this phase through activation of signaling 
pathways (e.g., MAPK/ERK, PI3K/AKT) that induce D-type cyclin expression.​

• S phase (Synthesis):
DNA replication occurs, producing two identical copies of each chromosome.

• G2 phase (Gap 2):
The cell continues to grow and checks for DNA damage, ensuring the genome is 
intact before division.

• M phase (Mitosis):
The replicated chromosomes are segregated to ensure each daughter cell 
receives one set. This is followed by cytokinesis.



Role of CDK and cyclin d in cell cycle

• Cyclin D and CDK4/6 are essential regulators of the cell cycle, especially during the G1 phase. When 
cells receive growth signals, cyclin D is produced and binds to CDK4 or CDK6, forming active 
complexes. These complexes phosphorylate the retinoblastoma (Rb) protein, which leads to the 
release of E2F transcription factors and the activation of genes required for DNA synthesis.

• As a result, the cell passes a critical checkpoint called the restriction point and enters S phase for 
DNA replication. Cyclin D–CDK4/6 acts as a molecular “gatekeeper,” integrating signals from outside 
the cell to drive cell division. When this pathway is dysregulated, it can lead to cancer by enabling 
uncontrolled proliferation.

• In summary, cyclin D–CDK4/6 complexes:

• Trigger the start of cell cycle progression by phosphorylating Rb

• Enable entry into S phase through E2F activation

• Act as key links between growth signals and the cell’s decision to divide



• Palbociclib, a potent and selective inhibitor of cyclin-dependent kinases 
4/6 (CDK4/6), which disrupts cell cycle progression by preventing 
phosphorylation of retinoblastoma (Rb).

• This maintains retinoblastoma's binding to E2F transcription factor, 
thereby suppressing the transcription of the gene requires for S-phase entry 
and inducing a reversible arrest in the G1 phase.

• Unlike conventional chemotherapeutic agents, palbociclib does not trigger 
apoptosis or DNA damages, resulting in a cytostatic effect with minimal 
cytotoxicity 



• Since its approval in 2015, palbociclib has transformed the 
therapeutic landscape for hormone receptor positive, HER2-negative 
advanced breast cancer. 

• Its targeted mechanism offers significant clinical benefit while 
presenting a distinct hematological safety profile. 

• Rather than causing widespread cytotoxicity, palbociclib induces a 
predictable, dose-dependent, and reversible myelosuppression, 
marking a shift toward more tolerable and precision-driven cancer 
therapies 



Breast cancer cells can develop resistance to (palbociclib) through several key molecular 
mechanisms:



Cyclin D1a and Cyclin D1b





Management of hematological side effects from 
(palbociclib)

• 1. Monitoring

• Complete blood counts (CBC) should be checked prior to starting 
treatment, at the beginning of each cycle, and on Day 15 of the first 
two cycles.

• For patients with lower neutrophil counts in initial cycles, CBCs 
may be needed before each subsequent cycle.



Management of hematological side effects from (palbociclib)



Distribution of Neutrophil 
status 



Distribution of WBC status 



Anemia
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