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CDK4/6 inhibitors
Long term follow up data
Activity in CNS
Mechanisms of resistance
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Survival benefit with CDK4/6i 
in ET resistant MBC 

@ErikaHamilton9

Cristofanilli M. et al ASCO 2021; Slamon DJ et al ASCO 2021; Sledge GW et al. 2019

12.2 mo

MONALEESA-3: Fulvestrant + Ribociclib/placebo

9.4 mo

MONARCH-2: Fulvestrant + Abemaciclib/placeboPALOMA-3: Fulvestrant + Palbociclib/placebo

6.8 mo

28 vs. 35 months

41 vs. 54 months

37 vs. 47 months
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MONALEESA-2: Ribociclib + ET in 1L ER+/HER2- MBC

@ErikaHamilton9

Overall Survival after median follow up of 80 months

Hortobagyi GN et al ESMO 2021

12.5 mo

RIB + LET PBO + LET

Events/n 181/334 219/334

Median OS, mo 63.9 51.4

HR (95% CI) 0.76 (0.63-0.93)

P value .004

Meaningful OS benefit
Ø OS for HR+ /HER2- MBC is now  > 5 years

Ø 51.4 mo vs. 63.9 mo w/ CDK

Consistent survival benefit across subgroups
• Visceral disease
• >65 years of age
• Prior chemo
• Prior endocrine 
• Bone only disease
• De novo
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MONALEESA-7: Ribociclib + ET for First-Line ER-Positive, HER2-Negative 
MBC

Im SA et al. N Engl J Med 2019;381(4):307-16.

@ErikaHamilton9
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• Although HR+ is the most common BC subtype, incidence of brain mets is the 
lowest in this subtype, ~14%

• Do CDK4/6i have activity within the brain?
o Abemaciclib1 and Ribociclib2 do cross the BBB

o Phase 2 trial of abemaciclib monotherapy in HR+ brain mets3

§ Plasma & CSF concentrations were comparable
§ Intracranial ORR = 5.2% (3/58 pts)
§ Intracranial CBR = 25%
§ Median Intracranial PFS = 4.9 months 

• Area of unmet need that needs more effective options

CDK 4/6i and breast cancer brain mets

@ErikaHamilton9
1. Schlam I. & Tolaney S. Oncotarget 2021    2. Tien A-C. et al. Clin Cancer Res 2019
3.  Tolaney S. et al. Clin Cancer Res 2021
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Proposed mechanisms of resistance to CDK 4/6i

@ErikaHamilton9

Regulation of cell cycle in ER+ BC and key nodes
targeted by current therapies 

Key mechanisms implicated in development of
resistance to CDK 4/6 inhibitors

Figures from: N. Portman et al. Endocrine-Related Cancer, 2019
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• Thus far, the only predictive biomarker for response to CDK4/6i is ER expression

• Mechanisms of resistance to CDK 4/6i include:
o Alteration in components of the cell-cycle machinery

o Aberrations in PI3K/Akt/mTOR or RTK pathways

o FGFR signaling alterations

o Synthetic lethality between RB1 mutations and Aurora kinase A and B inhibition1

• RB1 LOF alterations2 and FAT1 truncating mutations/deep deletion3 are the only biomarkers 
accepted to predict resistance to CDK4/6

Mechanisms of resistance to CDK 4/6i

@ErikaHamilton9

1. Gong  X et al. 2019  2. Bertucci F et al. 2019 3. Li Z et al. 2018

RTK- receptor tyrosine kinase
LOF- loss of function
PD- pharmacodynamic
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PIK3CA mutations in HR+/HER2- MBC

Frequency and Prognosis
Trials with alpha-specific PI3K inhibitors
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• Mutations in the PI3K pathway are very common in breast cancer, especially in HR+/HER2- MBC

Frequency & prognostic effects of PIK3CA mutations in HR+/HER2- MBC

@ErikaHamilton9
1. Martinez-Saez O et al. Breast Cancer Research 2020  2. Mosele F et al. Annals Oncology 2019

Frequency of PIK3CA mutations in HR+/HER2- BC*1

*Combined dataset of 6338 invasive BC tumor samples; 
includes METABRIC, MSKCC & TCGA datasets

PIK3CA

SAFIR02: Overall survival in the HR+/HER2- MBC subset2

ü Poor survival prognosis in HR+ MBC for PIK3CAm 
tumors (mOS19.6 mo vs 23.6 mo in WT)

ü These tumors are also less responsive to chemotherapy

PIK3CA mutation
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• PI3K: 4 isoforms; PIK3CA encodes a-isoform
• Targeting the PI3K a-isoform may decrease toxicity compared with pan-PI3K

• Alpelisib in an a-specific PI3K inhibitor

SOLAR-1: ET + Alpelisib In HR+ HER2- MBC

@ErikaHamilton9

Andre F et al. NEJM 2019

• Men & post-
menopausal women

• ER and/or PR+/HER2-
• Failed prior AI 

therapy
• No prior chemo for 

MBC

PIK3CA
mutant

PIK3CA
non-mutantStratify by:

• Lung/Liver metastases
• Prior CDK4/6i

Alpelisib + fulvestrant n=169

Placebo + fulvestrant n=172

Alpelisib + fulvestrant n=115

Placebo + fulvestrant n=116

R
A
N
D
O
M
I
Z
A
T
I
O
N

Primary endpoint
• PFS in PIK3CA mutant 

cohort (local assessment)
• Key Secondary endpoint
• OS

N ≈ 572 patients
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SOLAR-1: Progression-free survival

@ErikaHamilton9

Andre F et al. NEJM 2019

Cohort with PIK3CA mutant tumors Cohort without PIK3CA mutant tumors

Median PFS
Alpelisib + Fulvestrant  11.0 mo
Fulvestrant alone     5.7 mo

ORR was 27% vs 13%

On May 24, 2019, FDA approved alpelisib + fulvestrant for PIK3CA HR+/HER2- mutated MBC 
following progression on prior ET. 
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BYLieve: Alpelisib+ET in PIK3CA mutated HR+ MBC post CDK 4/6i

@ErikaHamilton9
Rugo HS et al. ASCO 2020

• Pts with HR+/HER2- MBC 
with a PIK3CA mutation

• Last prior line of tx:
CDK 4/6i + ET  for A and B
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BYLieve: Alpelisib+ET in PIK3CA mutated HR+ MBC post CDK 4/6i

@ErikaHamilton9
Rugo HS et al. Lancet Oncol 2021

Endpoint
BYLieve                 

(Cohort A)                   
n=121

SOLAR 1                            
(CDK 4/6i pre tx pts) 

n=20

Primary Endpoint: Patients who were 
alive without PD 54% 44.4%

Secondary Endpoints

Median PFS 7.3 months 5.5 months

Median OS 17.3 months NR

Median DOR 6.6 months NR

BYLieve: PIK3CA mutant & post CDKi
Median PFS: 7.3 months

Adverse events
• Hyperglycemia >G3 in 25% of pts leading to dose modifications
• Rash >G3 in 8% of pts leading to dose modifications
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SOLAR-1: Most common side effects with alpelisib

@ErikaHamilton9

Diarrhea   6.7% (G3) 

Rash 9.9% (G3)

Adverse event (AE) % of patients with AE

Hyperglycemia and rash occurred early during alpelisib treatment, while diarrhea occurred at a later time
point.

Rugo HS et al. Ann Oncol 2020

Hyperglycemia        32.7% (G3); 3.9% (G4) 
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Monitoring Hyperglycemia: Recommended schedule

@ErikaHamilton9

Hyperglycemia appears with a median time to onset of 15 days from starting alpelisib

Alpelisib

Alpelisib
Alpelisib

Alpelisib

Alpelisib
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Management of Hyperglycemia

@ErikaHamilton9
Rugo HS et al. Ann Oncol 2020
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Management of Diarrhea

@ErikaHamilton9
Rugo HS et al. Ann Oncol 2020
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Monitoring & Management of Rash

@ErikaHamilton9

• Rash can appear within 2 weeks of taking Alpelisib
• Prophylactic antihistamines may be prescribed to 

decrease the chances and severity of rash
• If rash occurs, it can be managed by use of 

ü topical corticosteroids  
ü oral antihistamines 
ü systemic corticosteroids

SOLAR-1
Preventive anti-rash 

medication
X

Incidence of rash  (any grade) 26.7% 64.1%

Severity of rash (grade 3) 11.6% 22.1%

Rugo HS et al. Ann Oncol 2020
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What’s Coming
Oral SERD, SERCA, CERAN, PROTACs
PI3 mutant selective inhibitors
Novel CDKs
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Thank You


