
In 2015, the first targeted therapy for use in the frontline 
setting of luminal breast cancer became available. The 
breakthrough drug, palbociclib (Ibrance®, Pfizer Inc.), is a 
cyclin-dependent kinase (CDK) 4/6 inhibitor and approved 
in Hong Kong for the treatment of ER+ (oestrogen 
receptor-positive), HER2- (human epidermal growth 
factor receptor 2-negative) advanced breast cancer 
(ABC) in combination with letrozole as initial endocrine 
therapy in postmenopausal women; or in combination 
with fulvestrant in women with progression disease (PD) 
following endocrine therapy 1

.

Halting the cell-cycle in the G1-Phase
Rb (retinoblastoma) is a tumour suppressor protein and key 
regulator in the cell cycle 

2

. In vitro studies have shown that loss 
of Rb, as well as changes in the expression of key-regulators 
of Rb, can alter the response to anti-oestrogen therapy 

3-5

. 

CyclinD1 and CDK4/6 play a key role in the phosphorylation 
of Rb. Steroid and peptide growth factor receptors, as well 
as other mitogens, all feed through CyclinD1 and CDK4/6 
(Figure 1) 

2

. The interaction between CyclinD1 and CDK4/6 
hyper-phosphorylates Rb and drives the cell cycle from the 
G1-Phase into the S-Phase.
 
Palbociclib, a specific inhibitor of CDK4/6, leads to G1 cell 
cycle arrest. In vitro data indicates luminal breast cancer 
cell-lines to be the most sensitive to the drug 

6

. Additionally, 
synergy was observed for combining palbociclib  
with tamoxifen.

Endocrine resistance
Luminal breast cancers express hormonal receptors that 
activate the proliferation signal of the tumour 

7

. They make 
up for 60%-65% of all breast cancers 

8

. Blocking the hormone 
signalling in breast cancer by aromatase inhibitors (AIs) has 
shown clinical efficacy in several landmark trials 

9-12

.

For 15 years, endocrine therapy has been the backbone in 
the first-line treatment of luminal ABC 

9,11,12

. Unfortunately, 
clinical resistance to hormonal treatment is frequently 
observed (Figure 2). Patients can have de novo endocrine 
resistance, or acquire hormonal resistance during 
treatment 

13

. There is no definitive test for endocrine 
resistance other than treatment failure.

Dr Richard S. Finn
Associate Professor of Medicine
Division of Hematology/Oncology
Department of Medicine
David Geffen School of Medicine
UCLA, United States

Can chemotherapy be avoided in women with hormone-sensitive 
breast cancer? This is a prominent question in Hong Kong where breast 
cancer is the most prevalent malignancy among women and incidence 
is still on the rise. Despite the advances in targeted therapy for other 
cancers, most patients with advanced luminal breast cancer in Hong 
Kong are treated with endocrine therapy or chemotherapy. Dr Richard 
Finn, Associate Professor of Medicine at the David Geffen School of 
Medicine (UCLA) gave an expert lecture on the use of CDK4/6 inhibition 
in breast cancer during an evening symposium held on the 22nd of May, 
2017 organised by the Hong Kong Breast Cancer Foundation. Dr Joanne 
Chiu, Clinical Assistant Professor and Deputy Medical Director of the 
Phase I Clinical Trials Centre at the University of Hong Kong shared the 
local experience on the use of CDK4/6 inhibitors. 

Luminal Breast Cancer: can 
CDK4/6 inhibition by palbociclib 
improve on chemotherapy?

 
Oestrogen Receptor: Biomarker for response to CDK4/6 
inhibition 
Targeting CDK4/6 by adding palbociclib to letrozole 
in post-menopausal women with ER+ HER2- ABC 
was associated with a median PFS of 30.5 months by 
central review in the Phase III PALOMA-2 study 

8

. The 
study compared palbociclib 125 mg taken orally once 
daily (qd) in 4 week cycles on a 3/1 schedule (3-weeks 
treatment followed by 1 week rest) plus letrozole 2.5 
mg qd vs. placebo plus letrozole in 666 women. Adding 
palbociclib to letrozole reduced the relative risk for PFS 
by 42% (P<0.001; investigator-assessed) and confirmed 
the positive results of the PALOMA-1 study 

14

 (Table 
1). Although palbociclib is cytostatic, high objective 
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Figure 1. HER2, Oestrogen, and other mitogens all feed through the 
CyclinD1, CDK4/6 and Rb axis. 



response rates (ORR) of 55% were observed in patients with 
measurable disease in both the PALOMA studies (Table 1) 

8,14

.

Palbociclib in patients progressing on an AI          
Addition of palbociclib to fulvestrant reduced the relative risk  
of progression and death by 54% (P<0.001; independent  
central audit assessment), and improved the quality-of-life 
(P=0.0313) and pain (P=0.0011) 

15,16,17

. The PALOMA-3 study included 
pre-, and post-menopausal women (N=521) progressing within 
12-months of adjuvant AI-treatment, or with PD on endocrine-
therapy for ABC. Patients who had received up to one prior line of 
chemotherapy received palbociclib 125 mg qd on the 3/1 schedule 
plus fulvestrant 500 mg intramuscular every 4 weeks vs. placebo 
plus fulvestrant 

15,17

. The median PFS for palbociclib plus fulvestrant 
by central assessment was 9.5 months, placebo plus fulvestrant 
was associated with a PFS of 4.6 months 

17

.

Several studies have looked at the mutation status as predictive 
biomarker in the PALOMA-3 study. However, efficacy of palbociclib 
and fulvestrant was independent of both oestrogen (ESR1) 
mutations and PIK3CA mutations 

17,18

.

Visceral metastasis: is chemotherapy the only option? 
ABC patients who do not have visceral crisis have a new treatment 
option. Studies with palbociclib included 44%, 48%, and 59% 
patients with visceral metastasis in the experimental arms of the 
PALOMA-1, PALOMA-2, and PALOMA-3 studies respectively; 

the corresponding HRs were 0.55, 0.63 and 0.45, all in favour 
of the addition of palbociclib 

8,14,15

. Patients with visceral 
crisis requiring chemotherapy were not included in PALOMA 
studies. Chemotherapy remains the recommended treatment 
for visceral crisis by NCCN breast cancer guidelines 

21

.

Managing the side-effects of palbociclib plus letrozole
Unlike taxanes and other systemic treatments, palbociclib 
is cytostatic and does not induce apoptosis in the  
bone marrow 22

.

Palbociclib is well tolerated and high-grade adverse events 
(AEs) in >= 10% of patients are limited to asymptomatic 
neutropenia [an ‘on-target’ AE for palbociclib as bone 
marrow proliferation is dependent on Rb] and leukopenia. 
The incidence of neutropenia ranges between 54% and 66% 
8,14,15

. Grade 3/4 leukopenia occurred in 19%-26% of palbociclib-
treated patients 

8,14,15

. Neutropenia-related complications, such 
as Grade 3/4 diarrhoea (1.4%) and Grade 3/4 stomatitis (0.2%) 
are uncommon 

8

. Febrile neutropenia was rare and occurred in 
0.6%-1.8% of patients treated with palbociclib 

8,15

. The one-
week off in the 3/1 schedule is sufficient for the recovery of 
neutropenia in most patients; 7 days is the median duration 
of Grade 3 and 4 neutropenic episodes 

23

.

Conclusion
Addition of palbociclib to standard of care (SOC) endocrine 
therapy in the first- and second-line for ER+ HER2- ABC is 
tolerable and associated with a >40% reduction of relative 
risk for progression and death 

8,14,15

. Benefit of the addition 
of palbociclib is seen both in frontline-patients as well as 
in heavily pre-treated patients. Most common reported AEs 
are neutropenia and leukopenia, mostly asymptomatic and 
in the absence of fever or infections. The CDK4/6 inhibitor 
was associated with benefit across different subgroups 
of patients, including patients with visceral disease, 
adding a treatment option for those without visceral crisis. 
Oshaughnessy reported the different response rates for 
chemotherapy in breast cancer to be around 34%-61% in 
chemotherapy-naïve patients and lower for patient who 
had received prior (neo)adjuvant chemotherapy 

25

. Addition 
of palbociclib to letrozole in the first-line is associated with  
a response rate of ~55%. The data suggests that large 
subsets of luminal patients can benefit from the addition 
of palbociclib to letrozole or fulvestrant. Studies are on-
going to confirm if CDK4/6 inhibition is effective in the  
(neo)adjuvant setting. 

Study 
PALOMA-1  

(TRIO-18/1003) 
8

PALOMA-2  

(TRIO-22/1008) 
14 MONALEESA-2
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PALOMA-3  

(1023) 
17 MONARCH-2 

20

Phase 2 3 3 3 3

Design Randomised open-label Double-blind randomised Double-blind randomised Double-blind randomised Double-blind randomised

# Patients 165 666 668 521 669

Line of Tx 1st-line 1st-line 1st-line 2nd-line 2nd-line 

Exp. Arm (n) PAL + LET PAL + LET RIB + LET PAL + FUL ABE + FUL

Ctrl Arm (n) LET PBO + LET PBO + LET PBO + FUL PBO + FUL

HR for PFS 0.49 (P<0.001) 0.58 (P<0.001) 0.59 (P=0.002)
 i

0.46 (P<0.001) 0.55 (P<0.001)

PFS 20.2 vs. 10.2 mo 24.8 vs. 14.5 mo 25.3 vs. 16.0 mo 9.5 vs. 4.6 mo 16.4 vs. 9.3 mo

ORR (Exp vs. Ctrl)
ii

55% vs. 39% 55% vs. 44% 53% vs. 37% 25% vs. 11% 48% vs. 21%

Gr 3/4 AEs ≥10% (%; Exp only) Neutropenia 54%  

Leukopenia 19%

Neutropenia 66%  

Leukopenia 25%

Neutropenia 59%iii 

Leukopenia 21%

Neutropenia 65% 

Leukopenia 28%

Neutropenia 27%  

Diarrhoea 13%

Notable Patients with a DFS interval ≤12 mo:
MONALEESA-2: RIB+LET arm 1% 

PALOMA-2: PAL+LET arm 22%

PALOMA-1: PAL+LET arm 18%

Control arm shows different population

PALOMA-3: PBO + FUL —> PFS: 4.6 mo

MONARCH-2: PBO + FUL —> PFS: 9.3 mo

ABE=abemaciclib 150 mg twice daily; AEs=adverse events; Ctrl=control; DFS=disease-free survival; Exp=experimental; FUL=fulvestrant 500mg intramuscular; Gr=Grade; HR=hazard ratio; LET=letrozole 2.5 mg qd; mo=months; NE=not evaluable; 

ORR=objective response rate; PAL=palbociclib 125 mg qd (3/1 schedule); PBO=placebo; PFS=progression-free survival; RIB=ribociclib 600 mg qd (3/1 schedule); qd=once daily.

i) By independent central assessment; Primary endpoint was investigator-assessed PFS

ii) In patients with measurable disease only

iii) Ribociclib is associated with Grade 3/4 AST (9.3%) and Grade 3/4 ALT (5.7%) elevations and Grade 2 QTcF (481-500 ms; 3%) Grade 3 (>500 ms; 0.3%) prolongation. Monitoring of AST/ALT and QTcF interval is recommended.

Table 1. Studies with CDK4/6 inhibitors 

Palbociclib plus Letrozole Finn et al. Lancet Oncol 2015

Letrozole Finn et al. Lancet Oncol 2015 

Anastrozole Bonneterre et al. J Clin Oncol 2000

Exemestane Kaufmann et al. J Clin Oncol 2000

Tamoxifen Mouridsen et al. Oncologist 2004
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Figure 2. The combined graphs from studies with endocrine therapies and the 
PALOMA-1 study. The curves for tamoxifen and AIs all have a steep decline of 
30%-35% around week 6. This matches the first imaging and reflects endocrine 
resistance. A similar pattern is not observed in palbociclib plus letrozole (blue curve).

Note: the graphs do not reflect the direct comparisson between the different drugs



Neutropenia Median Onset Monitoring Guidelines

Grade 1&2 

ANC < LLN - 1000/mm
3

15 Days No dose adjustments required

Grade 3 

ANC 500 - <1000/mm
3

28 Days Day 1 of cycle:  
Withhold palbociclib, repeat CBC monitoring within 1 

week. When recovered to Grade ≤2, start next cycle at 
same dose.*

Day 15 of first 2 cycles:
If Grade 3 on Day 15, continue palbociclib at current dose to 

complete cycle and repeat CBC on Day 22.*

Grade 3 

ANC 500 - <1000/mm
3
 with fever 

≥38.50C and/or infection

N/A At any time:

Withhold palbociclib until recovery to Grade ≤2. Resume at the next lower dose.

Grade 4

ANC <500/mm
3

15 Days At any time:

Withhold palbociclib until recovery to Grade ≤2. Resume at the next lower dose.

Grading according to CTCAE 4.0. 

ANC=absolute neutrophil count; CBC=complete blood count; LLN=lower limit of normal.

*Consider dose reduction in cases of prolonged (>1 week) recovery from Grade 3 neutropenia or recurrent Grade 3 neutropenia on Day 1 of subsequent cycles.

Table 2. Neutropenia onset and management 23,24

FHKAM (Medicine), FHKCP (Med Onc), MBBS (HK), MRCP (UK), B.Sc. (Canada), 
Dr Joanne WY Chiu
Clinical Assistant Professor
Deputy Medical Director
Phase I Clinical Trials Centre
Department of Medicine
University of Hong Kong

Palbociclib is tolerable with equal efficacy in Asian patients when 
compared to non-Asian patients 

26

. A subpopulation analysis 
of Asian patients in the PALOMA-2 study (n=95) resulted in  
a median PFS of 25.7 months in Asians vs. 24.8 months  
in non-Asians, and an equal ORR of 62% in Asians and 61% in 
non-Asians. The Asian and non-Asian subgroups were similar 
in baseline characteristics except that Asian patients had lower  
body mass.

Differences in Grade 3/4 AEs in >= 10% of patients receiving 
palbociclib plus letrozole were neutropenia 89% vs. 63% 
and leukopenia 32% vs. 23%, both for Asians vs. non-Asians 
respectively 

26

. Febrile neutropenia did not occur in Asian 
participants. Permanent treatment discontinuation due to AEs 
was equal in both groups. No treatment related deaths occurred 
in Asian patients. The dose-intensity was slightly lower in the 
Asian subpopulation: dose-reductions occurred in 57% of Asian 
and 32% of non-Asian participants 

26

. This resulted in a median 
relative dose intensity of 78.5% (Asians) vs. 94.5% (non-Asians). 

A local, observational study in Hong Kong and Macau investigates 
the local practice and outcomes in ER+, HER2- patients treated with 
palbociclib by collecting demographic data, AEs, and efficacy (ORR 
and PFS) 

27

. Currently, data of 23 patients has been collected and 
analysed. The median age is 51, most patients are post-menopausal 
(57%) or have surgically or medically induced menopause (35%). 
About half (48%) presented with de novo metastatic disease, and 
44% received >= 3 prior therapies. Sixty-five per cent received prior  
hormonal therapy. 

Most women (91%) started on the full dose of palbociclib 
27

. Grade 
3 neutropenia was reported in 39% and Grade 4 neutropenia in 6% 
of patients. During Cycle 2, the majority of women started on the 
full dose of the drug. Seventy-two per cent of patients with high-
grade neutropenia had recovered to Grade <= 2 at the beginning  
of Cycle 2. 

Conclusion
Local data in twenty patients confirms the conclusion of 
the PALOMA-2 sub-analysis: palbociclib is tolerable and 
effective in Asians. Preliminary efficacy was particularly seen 
in patients who received the drugs earlier after diagnosis of  
metastatic disease.

Case discussions
Dr Finn and Dr Chiu discussed several cases, and what led them 
to choose between different treatment-options commonly used 
in the front-line for ABC.

Case discussion 1 - Dr Chiu
A 44-years old patient, with a history of a Grade 2 ER+, HER2- 
invasive ductal carcinoma heavily pre-treated with neoadjuvant 
chemotherapy and adjuvant radiotherapy (RTx) was found to 
have a recurrence while on adjuvant tamoxifen. The patient had 
a good performance status (PS), was post-menopausal, but 
indicated to not want further chemotherapy. An NSAI alone would 
be insufficient. The patient started palbociclib plus letrozole in 
a clinical trial, to which a marked drop in tumour-markers and 
significant shrinkage of lung- and liver metastases. Due to a 
Grade 3 neutropenia, dose interruption and delay was required. 
The patient achieved a good response for one-and-a-half year 
while continuing full-time work and supporting the family. People 
around remained unaware of the disease and treatment.

Case discussion 2 - Dr Finn
An otherwise healthy 50-years old female was diagnosed 
with a T1N0M0, ER+, HER2- ductal carcinoma with a low 
recurrence score in 2010. Four years later the patient was 
found to have recurrent, biopsy-proven ER+ bone lesions while 
on adjuvant tamoxifen. PS and blood chemistry were good. 
Although in such patient single agent NSAI can be considered, 
the data shows that adding palbociclib can markedly improve 
outcome. Chemotherapy is also an option but associated with  
significant toxicities.

This patient enrolled in the PALOMA-1 study and has the longest 
duration of treatment on palbociclib, currently in Cycle 70+. The 
subject remains active and works, and the direct surroundings 
cannot tell the patient is on treatment for metastatic  
breast cancer

Case discussion 3 - Dr Finn
A 55-years-old female underwent lumpectomy with lymph 
node dissection followed by six cycles of docetaxel plus 
cyclophosphamide and RTx for a 2.5 cm ER+, HER2- ductal 
carcinoma in 2010. Two years into adjuvant tamoxifen the 
patient developed vertebral bone-involvement and a solitary 
liver metastasis, confirmed by pathology to be recurrent disease. 
Similar to Case 1, the visceral disease in this patient does not 
constitute ‘visceral crisis’. The data suggests that palbociclib plus 
letrozole can add significant benefit in patients like these. 

During Cycle 2, Day 1 of palbociclib treatment the patient 
had a Grade 3 neutropenia. A one-week dose interruption 
did not resolve the low ANC. After two weeks of interruption, 
the ANC bounced back and treatment resumed one dose 
level below (100 mg qd), to which a partial response for  
24 months.
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Should a patient with a Grade 3 neutropenia on day 15 be dose-reduced?
No. If a patient has Grade 3 neutropenia on Day 15, check again on Day 22 if not worsened to Grade 4. Otherwise, establish 
the ANC on Day 1 of the next cycle (Table 2). Neutropenia is an on-target effect. G-CSF is generally not recommended.

Does neutropenia get better over time? 
Onset time and severity of drug-induced neutropenia is similar in single patients across different cycles of treatment. 
Patients get very predictable over time. If neutropenia doesn’t improve, a dose reduction should be considered. Unlike 
chemotherapy, there is no accumulative bone-marrow toxicity.

Are patients with prior (neo)adjuvant chemotherapy more prone to develop neutropenia? 
There is anecdotal experience suggesting this, but it is not supported by the data. 

Should all patients be treated with the combination palbociclib plus letrozole, or is there a group of patients who 
might benefit more from NSAI first? 
Current data suggests that patients benefit most of palbociclib upfront. In patients who have failed prior NSAI, fulvestrant 
plus palbociclib improved PFS by five months. In the frontline, palbociclib plus letrozole added around ten months PFS. 
There are no biomarkers to single-out patients who benefit more from upfront single-agent NSAI.

Patients with ulcerative ER+ HER2- breast cancer and nodal involvement often receive neoadjuvant chemotherapy. 
Should palbociclib plus NSAI be considered?
The aim in such patient is to shrink the tumour as fast as possible to enable the patient for mastectomy. Until there is 
data to support the use palbociclib in the neoadjuvant setting, chemotherapy will remain the SOC. 

Is there a role for palbociclib in residual disease after neoadjuvant chemotherapy?
Patients with residual disease after chemotherapy should receive endocrine therapy. The PENELOPE study is currently 
investigating if palbociclib can further improve outcomes in this group. 

Can prolonged CDK4/6 inhibition lead to increased risk for other malignancies? 
The PALOMA-1 study has currently the longest median follow-up of all CDK4/6 studies (~60 months), and does not show 
an increased secondary malignancy risk. This is consistent with other CDK4/6 data published to date. 

Is palbociclib equally effective in luminal A vs. luminal B patients? 
Based on findings with the surrogate marker for luminal A and B, Ki67-level expression, both groups have similar benefit. 

Is there any data that suggests a certain metastatic site is predictive of outcome on palbociclib? 
In the PALOMA-2 the HR in patients with bone-only disease at baseline (22.7%) was highest with 0.36. However, these 
patients also did better in the control-group. 

Do you foresee that palbociclib can be used in ER+ HER2+ (human epidermal growth factor receptor 2-positive) 
disease in the future? 
Studies combining trastuzumab, AI, and palbociclib are on-going as synergy with palbociclib was observed in vitro. 
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