+

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 fo
* G1 phase (Gap 1):

The cell grows and prepares the necessary components for D

Growth factors and nutrients stimulate this phase through activat
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.

2 phase (Gap 2):

ell continues to grow and checks for DNA damage, ensuring the genome is
efore division.

e (Mitosis):

ated chromosomes are segregated to ensure each daughter cell

ne set. This is followed by cytokinesis.
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Role of CDK and cyclin d in cell cycle

* Cyclin D and CDK4/6 are essential regulators of the cell cycle, especia
cells receive growth signals, cyclin D is produced and binds to CDK4 or CD
complexes. These complexes phosphorylate the retinoblastoma (Rb) protein;
release of E2F transcription factors and the activation of genes required for DNA

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

, cyclin D-CDK4/6 complexes:
tart of cell cycle progression by phosphorylating Rb
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dent kinases
reventing

* Palbociclib, a potent and selective inhibitor of cycli
4/6 (CDK4/6), which disrupts cell cycle progressi
phosphorylation of retinoblastoma (Rb).

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

like conventional chemotherapeutic agents, palbociclib does not trigger
sis or DNA damages, resulting in a cytostatic effect with minimal

ity



e Since its approval in 2015, palbociclib has
therapeutic landscape for hormone receptor positiv
advanced breast cancer.

* [ts targeted mechanism offers significant clinical benefit while
resenting a distinct hematological safety profile.

than causing widespread cytotoxicity, palbociclib induces a
le, dose-dependent, and reversible myelosuppression,
shift toward more tolerable and precision-driven cancer



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

Mechanism

Rb loss/mutation

Cyclin E1-CDK2 activation
CDKG6 upregulation

DKNZ2A) upregulation

pathway

Exosomal tran

Drug efflux

mechanisms:

Description/Impact

Loss of palbociclib's main target, total resistance

Bypasses CDK4/6 block, reactivates cell cycle

Compensates for CDK4 inhibition

Reflects alternative cell cycle driver

Activates survival and growth signals

Non-genetic, cell-to-cell resistance spread

Lowers drug concentration inside cells




Cyclin D1a and Cyclin D1b

Feature

Structure

Lacalization

Protein Stability

CDK activity

Cellular Function

Role in Cancer

Cyclin D1a (CCND1a)

Full-length, contains exon b (PEST
domain, Thr-286, NES, LxxLL)

Shuttles between nucleus and

cytoplasm

Regulated, subject to degradation via
PEST/Thr-286

Strong CDK4/6 activation, efficient
Rb phosphorylation

Drives cell cycle G1/S transition,
boosts proliferation

Overexpression: common in ER+
tumors, relates to prognosis and
resistance to some therapies

Induces DNA damage repair response
—can blunt effect of DNA-damaging

nature

agents

Amplification/overexpression is a
marker in luminal/ER+ breast cancer

+

Cyclin Db (CCND1b)

Truncated, lacks exon 5 (no PEST domain, Thr-
286, NES, LxxLL) natura +1

Constitutively nuclear

Highly stable, less regulated due to missing
FEST/Thr-286

Binds CDK4, but weak Rb phosphorylation

pmc.nchi.nlm.nih

May promote G1 arrest/apoptosis or increase

oncogenicity nature +1

Associated with more aggressive tumor
phenotypes, therapy resistance, invasion,
metastasis, poor outcome  natura 1

High CCND1b/a ratio linked to resistance to
chemo, hormonal, and CDKA/6 inhibition

pmo.ncbi.nlm.nih

High expression linked to worse outcomes,
especially with coexpression of D1a

pme . nebd Aln.alh +1




Hematologic

Adverse Effect

Neutropenia

Leukopenia

Anemia

Thrombocytopenia

Lymphopenia

Pancytopenia

Frequency/Severity

Most common; up to 80%;
grade 3-4. ~66%

Common; up to 45%; grade 3-
4: ~20-30%

Mild to moderate; 20-30%

Mild; 15-25%; grade 3-4 rare

20-30% (often mild)

Very rare

Clinical Notes

Rapidly reversible with dose hold/reduction; febrile

neutropenia is rare

Often occurs alongside neutropenia

Severe anemia is rare; infrequently requires dose

modification

Platelet counts usually recover with supportive

care

Usually transient and not clinically significant

Seen mostly in patients with other risk factors



Mana ent of hematological side effects from

(palbociclib)

. 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 cycle
may be needed before each subsequent cycle.



matological side effects from (palbociclib)

2. Dose Adjustments

Severity Management Approach
(CTCAE

Grade)*

Grade 1-2 No dose adjustment required.

(Mild/Moderate)

Grade 3 (ANC Withhold Ibrance, monitor CBC weekly; resume at same dose once recovered to grade =2;

500-<1000/uL) consider dose reduction if recovery is prolonged or neutropenia recurs.

Grade 3 with Withhold until recovery to grade =2; resume at next lower dose.

fever/infection

Grade 4 (<600/ Withhold until recovery to grade <2; resume at next lower dose.
L)

« |f repeated dose reductions are needed (from 125 - 100 -» 75 mg), discontinue if further
reduction below 75 mg is required.



Grade 4
(n=4)

No neutropenia
(n=18)

Grade 3

Distribution of Neutrophil (n=23)

status

Grade 1-2
(n=35)



Distribution of WBS Status — Doses 1-12

Grade 3 - Severe leukopenia

Distribution of WBC status

Grade 0 - Normal
Grade 1 - Mild leukopenia

Grade 2 - Moderate leukopenia




Anemia
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