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Gefitinib: EGFR TKI 

non-small cell lung cancer response
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Palbociclib: an Oral Selective 

CDK 4/6 Kinase Inhibitor

• Inhibits cell proliferation and cellular DNA synthesis by preventing cell-
cycle progression from G1 to S phase

• In vitro activity in retinoblastoma-positive tumor cell lines and primary 

tumors

• Low nanomolar concentrations block Rb phosphorylation, inducing G1 

arrest in sensitive cell lines

• Specific cell cycle arrest in G1 phase

Fry DW, et al. Mol Cancer Ther 2004;3:1427-38 

Menu E, et al. Cancer Res 2008;68:5519-23

Sutherland RL, Musgrove EA. Breast Cancer Res 2009;11:112
Palbociclib (PD-0332991)
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CDK (partner) IC50 (mM)

CDK4 (cyclin D1) 0.011

CDK4 (cyclin D3) 0.009

CDK6 (cyclin D2) 0.015

CDK2 (cyclin A) >10

CDK1 (cyclin B) >10

CDK5 (p25) >10





Trastuzumab

Chemotherapy

Anti-estrogens

15%

ER,PR,

HER2–

60% 

ER+
25%

HER2+

Sörlie T, et al. PNAS. 2001;98:10869-74
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Palbociclib: CDK 4/6 Inhibitor – Breast Panel

Finn RS, et al. Breast Cancer Res. 2009;11(5):R77.
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Palbociclib Acts Synergistically with 

Tamoxifen in ER+ Breast Cancer Cell Lines

Tamoxifen 10000 5000 2500 1250 625 312

Palbociclib 100 50 25 12.5 6.25 3.125
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MCF7
CIm = 0.37±0.04

EFM19
CIm = 0.45±0.09

T47D

CIm = 0.1±0.01

Palbociclib alone Tamoxifen alone Palbociclib/Tamoxifen combination

Finn RS, et al. Breast Cancer Res. 2009;11(5):R77

● Mean combination index (CIm) <1 indicates synergy for the combinations



PALOMA-1/TRIO-18 Study Design (NCT00721409)

• Randomized phase II open-label trial involving 50 centers in 12 countries

• Key eligibility criteria: inoperable ER+/HER2– locally recurrent disease, postmenopausal status, no 
prior therapy for advanced breast cancer, no prior CDK inhibitors, no letrozole within 12 months, no 
prior/current brain metastases, measurable disease (RECIST 1.0) or bone-only disease, ECOG 
performance status ≤1, adequate bone marrow and renal function

Palbociclib 

125 mg/d† + 

Letrozole

2.5 mg/d

Letrozole 

2.5 mg/d

ER+/HER2− 

advanced 

breast cancer

*Randomization stratified by disease site and disease-free interval.
† Palbociclib schedule 3/1 (28-day cycles). 

Finn RS, et al. Lancet Oncol. 2015;16(1):25-35.
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Progression-Free Survival
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PD 0332991 + LET (N = 34), 

Median PFS = 18.2 mo (CI, 12.6-)

LET (N = 32), 

Median PFS = 5.7 mo (CI, 2.8-12.9)

Hazard ratio = 0.35

95% CI, 0.17-0.72

P = 0.006

34 30 27 25 24 21 17 13 10 6 2PD 0332991 + LET

32 22 15 11 9 8 8 7 5 3 3 1 1LET

Number of subjects at risk

Finn RS et al  IMPAKT 2012



Progression-Free Survival 

by Biomarker Status*

Population Comparison

Number 

of 

Patients

HR (95% CI) /        

P value

Biomarker Positive
PD 0332991 + Letrozole 

vs. Letrozole

12 

9

0.37 (0.10, 1.40) /   

0.13

Biomarker Negative
PD 0332991 + Letrozole 

vs. Letrozole

10

15

0.19 (0.05, 0.67) / 

<0.01

Biomarker Status 

Unknown

PD 0332991 + Letrozole 

vs. Letrozole

12 

8

0.59 (0.11, 3.08) /   

0.53

PD 0332991 + Letrozole
Biomarker Positive         

vs. Biomarker Negative

12

10

1.42 (0.31, 6.43) /   

0.65

Letrozole
Biomarker Positive         

vs. Biomarker Negative

9

15

0.68 (0.24, 1.94) / 

0.47

* CCND1 amplification and/or loss of p16.

18
Finn RS et al  IMPAKT 2012



PALOMA-1/TRIO-18: PFS (ITT Population)
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PALOMA-1/TRIO-18: PFS (Cohorts)

Cohort 1 Cohort 2
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February 3rd 2015

• U.S. Food and Drug Administration (FDA)  granted 

accelerated approval of palbociclib (IBRANCE®)

• Indicated in combination with letrozole, for the treatment of 

postmenopausal women with ER+/ HER2- advanced breast 

cancer as initial endocrine-based therapy 

• This indication is approved under accelerated approval based 

on progression-free survival (PFS). Continued approval for 

this indication may be contingent upon verification and 

description of clinical benefit in a confirmatory trial 

(PALOMA-2)





August 2007:  in lab

Nov 2007: data shared

September 2008: Phase I open

November 2009: Phase II open

Development of Palbociclib: 

First Approved CDK 4/6 Inhibitor

FDA Approved February 2015

Global Approval 2016



http://www.nejm.org/doi/pdf/10.1056/NEJMoa1609709

DOI: 10.1056/NEJMoa1609709

http://www.nejm.org/doi/pdf/10.1056/NEJMoa1609709


Kinase IC50 (nM)*

hCDK4 / cyclinD1 2.0

hCDK6 / cyclinD1 9.9

hCDK1 / cyclinB1 1627.0

hCDK9 / cyclinT1 57.0

hPIM1 50.0

*Abemaciclib mesylate

Abemaciclib (LY2835219)



Change in Tumor Size

(Part D, Abemaciclib)

NCT01394016

a3 non-evaluable patients are not shown.  All patients in Part D were 

required to have measurable disease. 
† Patient progressing on endocrine therapy before study entry and 
continued on that specific therapy

* Indicates HER2+ Tolaney et al. SABCS 2014



October 8th 2015

• U.S. Food and Drug Administration (FDA)  granted 

“Breakthrough Therapy Designation” as monotherapy for heavily 

pre-treaetd patients with refractory hormone-receptor-positive 

advanced breast cancer





Genomic Data by Breast Subtype

TCGA Nature 2012



Conclusions:

• The greatest advances in patient outcomes 

have come from integrating biology into 

clinical care

• Critical use of pre-clinical models can help 

guide this process

• Generate hypothesis driven phase 1/2 

studies
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