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Objective
•	 To determine real-world outcomes with fulvestrant 

monotherapy in patients with HR-positive/HER2-negative 
mBC whose disease progressed despite treatment with  
prior AI plus CDK4/6 inhibitor

Conclusions
•	 Patients with HR-positive/HER2-negative mBC whose 

disease progressed on prior AI plus CDK4/6 inhibitor have 
poor real-world outcomes when treated with fulvestrant 
monotherapy, consistent with recent clinical trial findings

•	 Median real-world PFS was slightly longer than that 
reported in patients enrolled in clinical trials, possibly  
due to differences in scanning frequencies and  
patient characteristics 

•	 Notably, the real-world patient population reported here 
included a higher proportion of patients with de novo 
metastatic disease and a relatively lower proportion of 
patients with liver metastases than typically included in 
recent clinical trial populations
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Plain language summary
Why did we perform this research?
•	 CDK4/6 inhibitors are drugs that block the activity of proteins called 

CDK4 and 6, reducing the growth of cancer cells
•	 Aromatase inhibitors are a type of hormone therapy that blocks estrogen 

receptors on cancer cells or blocks tissue estrogen production, reducing 
their growth and spread

•	 These treatments are often given together to people with breast cancer 
that has spread from its original site (metastatic) and have a type of 
breast cancer where tumour cells have hormone receptors (hormone 
receptor-positive) but do not have a protein called HER2 (HER2-negative)

•	 Fulvestrant is a drug that blocks estrogen receptors on cancer cells, 
reducing their growth and spread, and is often given to people who are 
no longer responding to treatment with CDK4/6 inhibitors and hormone 
therapy (resistant)

•	 In our study, we wanted to investigate real-world outcomes in people 
who received fulvestrant after treatment with CDK4/6 inhibitors and 
hormone therapy 

How did we perform this research?
•	 We collected data from a patient medical records database in 

the US to assess real-world outcomes of patients who 
received fulvestrant monotherapy as a treatment after 
CDK4/6 inhibitors and endocrine therapy

What were the findings of this research, and what 
are the implications?  
•	 Our research showed that people with HR-positive/HER2-

negative metastatic breast cancer have poor real-world 
outcomes when treated with fulvestrant monotherapy after 
treatment with CDK4/6 inhibitors and endocrine therapy 

•	 Our findings indicate a need for improved treatments in 
people with this type of breast cancer

 Introduction  Methods

 Results

•  First-line CDK4/6 inhibitors combined with endocrine therapy are the standard-of-care for patients with 
HR-positive/HER2-negative mBC,1,2 with multiple trials demonstrating improved PFS compared to endocrine 
monotherapy and, in some cases, improved OS

•  There is an unmet need for effective treatments in patients following first-line treatment with CDK4/6 inhibitors, 
with data indicating that the efficacy of fulvestrant monotherapy is low

 – Median PFS with fulvestrant monotherapy in recent trials in which patients with HR-positive/HER2-negative 
mBC had received a prior CDK4/6 inhibitor was 1.9 months in the phase 2 VERONICA study,3 1.9 months in 
the phase 3 EMERALD study,4 and 2.6 months in the phase 3 CAPItello-291 study5

•  However, there is limited real-world evidence regarding the efficacy of fulvestrant monotherapy after progression 
on AI plus CDK4/6 inhibitors. Understanding the real-world efficacy of fulvestrant monotherapy post-AI plus 
CDK4/6 inhibitor could help inform treatment decisions in the HR-positive/HER2-negative mBC setting 

•  Of the 2271 patients with HR-positive/HER2-negative mBC that progressed after AI plus CDK4/6 inhibitors, 179 received 
fulvestrant monotherapy (Figure 2)

 – Of the 179 patients who received fulvestrant, 152 patients were transitioned immediately to fulvestrant monotherapy as next-line 
therapy following progression on AI plus CDK4/6 inhibitors

•  Baseline demographics and clinical characteristics were generally well-balanced between groups (Table 1)
•  Real-world outcomes are shown in Figure 3
•  Real-world PFS, TTD, TFST and OS were broadly similar between patients receiving fulvestrant monotherapy as immediate 

subsequent therapy versus at any time after progression on AI plus CDK4/6 inhibitor
•  In patients who were initiated on fulvestrant monotherapy at any time, there were no significant differences in OS between those with 

a de novo disease at time of mBC diagnosis or those with recurrent disease at time of mBC diagnosis (Figure 4)

Figure 1. A retrospective cohort study of patient data captured in a real-world database 

Figure 2: Patient flow diagram

Figure 3: Real-world outcomes in patients who received fulvestrant monotherapy after disease progression  
on AI plus CDK4/6 inhibitor

Data extracted for analysis
•  Demographic and clinical characteristics for 

patients who were initiated on fulvestrant 
monotherapy at any time after progression on prior 
AI plus CDK4/6 inhibitors

•  Demographic and clinical characteristics for the 
subset of patients that was initiated on fulvestrant 
monotherapy as a next-line therapy after 
progression on prior AI plus CDK4/6 inhibitors

Outcomes
•  Real-world PFSa

•  Real-world OSb

•  Real-world TFSTc

•  Real-world TTDd

Patients
Inclusion criteria:

•  Diagnosis of HR-positive/HER2-negative mBC 

•  ≥18 years of age

•  Progressed on prior AI plus CDK4/6 inhibitor

•  ECOG PS 0/1 within 30 days prior to or 7 days 
after index, or unknown ECOG PS

Exclusion criteria:

•  ≥3 lines of endocrine therapy 
for advanced disease

•  ≥2 lines of chemotherapy 
for advanced disease

•  PI3K inhibitor or fulvestrant use 
before the index date

Table 1: Baseline demographics and clinical characteristics

Fulvestrant 
monotherapy 

initiated anytime 
after AI + CDK4/6 
inhibitor (n=179)

Fulvestrant 
monotherapy 

initiated as next-line 
therapy immediately  

after AI + CDK4/6 
inhibitor (n=152)

Age at initial 
breast cancer 
diagnosis, years

Mean (SD) 58.6 (12.1) 58.6 (12.0)

Median (range) 58 (34–82) 58 (34–82)

Age at time 
of diagnosis 
of metastatic 
disease, years

Mean (SD) 63.6 (11.2) 63.3 (11.3)

Median (range) 63 (35–82) 63 (35–82)

Female, n (%) 177 (98.9) 150 (98.7)

Race, n (%)

White 132 (73.7) 116 (76.3)

Black or 
African American

11 (6.1) 10 (6.6)

Other 19 (10.6) 13 (8.6)

Unknown 17 (9.5) 13 (8.6)

Practice type, 
n (%)

Community 30 (16.8) 25 (16.5)

Academic 149 (83.2) 127 (83.6)

Stage at 
diagnosis, 
n (%)

I 22 (12.3) 20 (13.2)

II 49 (27.4) 42 (27.6)

III 22 (12.3) 18 (11.8)

IV 76 (42.5) 66 (43.4)

Unknown 10 (5.6) 6 (4.0)

Disease status, 
n (%)

De novo 76 (42.5) 66 (43.4)

Recurrent 103 (57.5) 86 (56.6)

Liver metastases 
at baseline, n (%) 19 (10.6) 13 (8.6)

Tumor subtype at 
baseline, n (%)

ER-positive/ 
HER2-negative

178 (99.4) 151 (99.3)

PR-positive/ 
HER2-negative

172 (96.1) 145 (95.4)

ECOG PS, n (%)

0 45 (31.9) 40 (34.8)

1 82 (58.2) 67 (58.3)

2 12 (8.5) 7 (6.1)

3 2 (1.4) 1 (0.9)

Figure 4: Real-world OS by disease stage at initial 
breast cancer diagnosis (de novo vs recurrent)
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aThe time from initiation of fulvestrant after progression on 
AI plus CDK4/6 inhibitors for metastatic disease, until 
progression event, death, or censored at the last documented 
visit date. bTime from initiation of fulvestrant after progression 
on AI plus CDK4/6 inhibitors for metastatic disease until death 
or censored at the last documented visit date. cTime from 
initiation of fulvestrant after progression on AI plus CDK4/6 
inhibitors for metastatic disease to start of first subsequent 
line of therapy or date of death. For patients with no indication 
of a further line of therapy or death, TFST was censored 
at the last documented visit date. dTime from initiation of 
fulvestrant after progression on AI plus CDK4/6 inhibitors for 
metastatic disease until the last drug administration date of 
fulvestrant or date of death. Patients who were alive and had 
not experienced treatment discontinuation were censored at 
the last documented visit date. For all assessments, the last 
visit was used if it preceded the end date of treatment. 

Disease progression on AI plus CDK4/6 inhibitor

Received treatment with AI plus CDK4/6 inhibitor

HR-positive/HER2-negative

Diagnosis of mBC between 1 January, 2011
and 31 January, 2021 (≥18 years of age)

Excluded: 
Received fulvestrant as
combination treatment (n=525)
Never received fulvestrant (n=1472)

*Within 30 days prior to or up to 7 days after the index date, or unknown ECOG PS.

No prior fulvestrant
at baseline

No prior PI3K inhibitor
at baseline

<2 prior lines of 
chemotherapy at baseline

<3 prior endocrine
therapies at baseline

ECOG PS of 0–1*

All patients

Fulvestrant monotherapy
 initiated anytime after 
AI + CDK4/6 inhibitor

Fulvestrant monotherapy
 initiated as next-line

therapy immediately after 
AI + CDK4/6 inhibitor

274 195

24,690

17,296

3,943

2,271

243 178

212 163

195 155

181 152

179 152

PFS

TFST

TTD

OS

•  We conducted a retrospective cohort study using electronic health record-derived data from the Flatiron Health longitudinal 
database6,7 that comprises de-identified, structured, and unstructured patient-level data, curated via technology-enabled 
abstraction (Figure 1). During the study period,the de-identified data originated from approximately 800 unique sites of care, with 
approximately 20% from academic centres, and 80% from community practices in the United States of America

•  Patients with HR-positive/HER2-negative mBC who experienced disease progression on AI plus CDK4/6 inhibitors between 
1 January, 2011, and 31 January, 2021 were included in this analysis

•  In patients who were initiated on fulvestrant monotherapy, electronic data were collected from the date of fulvestrant initiation (index)
•  All patients were followed until the end of the study, lost to follow-up, died, or the occurrence of other outcome-specific events
•  Patients were followed up from the index date until their date of death, if available, or other outcome-specific events
•  Real-world PFS, OS, TTD and TFST were estimated using Kaplan-Meier methods
•  In patients initiated on fulvestrant monotherapy at any time, we also investigated OS by whether disease was de novo or recurrent 

at time of diagnosis of mBC


