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Background: In SERENA-6, switching from aromatase inhibitor (AI) to camizestrant with continuation of CDK4/6 
inhibitor (CDK4/6i) guided by emergence of ESR1 mutations (ESR1-mut) during first-line AI-CDK4/6i in patients with 
hormone receptor (HR)-positive advanced breast cancer (ABC) resulted in statistically significant and clinically 
meaningful improvement in progression-free survival compared with AI-CDK4/6i and reduction in the risk of 
deterioration in global health status (GHS)/quality of life (QoL) (hazard ratio 0.54). Here we report additional data 
from patient-reported outcomes (PROs).
Patients and methods: Patients completed PRO questionnaires at pre-specified timepoints, including the European 
Organisation for Research and Treatment of Cancer (EORTC) oncology-specific EORTC Quality of Life Questionnaire 
Core 30 (QLQ-C30) and breast cancer-specific (QLQ-BR23) and Patient Global Impression of Treatment Tolerability 
(PGI-TT). All PRO endpoints and analyses were pre-defined, including secondary endpoints of time to deterioration 
(TTD) in pain, physical functioning, breast symptoms and arm symptoms.
Results: EORTC QLQ-C30 and EORTC QLQ-BR23 baseline scores were similar between treatment arms. Switching to 
camizestrant-CDK4/6i delayed TTD and reduced the risk of deterioration in patient-reported cancer symptoms [pain 
(hazard ratio 0.57, 95% confidence interval 0.37-0.86), fatigue (0.75, 0.46-1.24), shortness of breath/dyspnoea 
(0.52, 0.28-0.93), breast symptoms (0.59, 0.28-1.24) and arm symptoms (0.69, 0.34-1.39)] and functioning [physical 
(0.74, 0.44-1.24), role (0.73, 0.48-1.10) and emotional (0.51, 0.29-0.87)] compared with AI-CDK4/6i. Most patients 
reported they were ‘not at all’ or ‘a little bit’ bothered by the side effects of cancer therapy across timepoints (e.g. 
week 2: 86% camizestrant-CDK4/6i versus 82% AI-CDK4/6i).
Conclusions: Together with the clinical efficacy and manageable safety profile of camizestrant-CDK4/6i, and reduced 
risk of GHS/QoL deterioration, the PROs from the SERENA-6 trial support switching to this combination as a potential 
new treatment strategy to optimise and improve outcomes in patients with HR-positive/HER2-negative ABC and ESR1-
mut emergence, ahead of disease progression, during first-line AI-CDK4/6i.
Key words: patient-reported outcomes, quality of life, camizestrant, hormone receptor-positive advanced breast 
cancer, emergent ESR1 mutations

INTRODUCTION

The current first-line standard of care for patients with 
hormone receptor (HR)-positive/human epidermal growth 
factor receptor (HER2)-negative advanced breast cancer 
(ABC) is treatment with an aromatase inhibitor (AI)
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combined with a cyclin-dependent kinase 4/6 (CDK4/6) 
inhibitor. 1-3 ESR1 mutations (ESR1-mut), which lead to 
constitutive (estrogen-independent) activation of estrogen 
receptor (ER) alpha, 4 are rare at initial diagnosis of ABC but 
are the most common mechanism of acquired resistance to 
AI treatment and are detectable in ∼40% of patients at 
disease progression following first-line treatment with an AI 
plus a CDK4/6 inhibitor. 5-7 ESR1-mut can be detected in 
circulating tumour DNA (ctDNA) from blood samples before 
clinical progression on first-line AI-CDK4/6 inhibitor, 8,9 

providing an early indication that the tumour is acquiring 
resistance to the AI.

Camizestrant, the next-generation oral selective ER 
degrader (SERD) and complete ER antagonist, was designed 
to have activity against ESR1-mut as well as wild-type ER. The 
phase III randomised, double-blind SERENA-6 trial was the 
first global registrational study to use serial ctDNA monitoring 
in breast cancer to identify the emergence of an acquired 
resistance mutation, in this case ESR1-mut, before progres-
sion and direct a change in therapy. 10 SERENA-6 demon-
strated that switching from an AI to camizestrant with 
continued CDK4/6 inhibitor (palbociclib, ribociclib or abema-
ciclib) in the first-line setting, guided by the emergence of 
ESR1-mut in ctDNA, and ahead of clinical or radiological 
progression, resulted in a statistically significant and clinically 
meaningful improvement in progression-free survival 
compared with continuation of AI-CDK4/6 inhibitor [median 
16.0 months versus 9.2 months; hazard ratio 0.44, 95% 
confidence interval (CI) 0.31-0.60, stratified log-rank test 
P < 0.0001]. 10 Camizestrant demonstrated a well-tolerated 
safety profile with a very low rate of discontinuations due 
to adverse events (1.3%). 10

The importance of patient-reported outcomes (PROs) in 
clinical trials is widely recognised, especially in oncology, 
where treatments have the potential to have a major effect 
on patients’ daily functioning and well-being. As such, the 
United States Food and Drug Administration (FDA) recom-
mends that clinical trials in oncology collect the core PROs 
of disease-related symptoms, symptomatic adverse events,

overall impact of side effects, and physical and role func-
tion. 11 PROs are also important to help clinicians under-
stand patients’ lived experiences and may be particularly 
relevant for patients, as well as clinicians, when making 
important decisions about switching treatments, as is the 
case in SERENA-6, where detection of an ESR1-mut was 
used to guide treatment. PROs also complement clinician-
reported adverse event data as patient-reported data are 
provided without interpretation by clinicians or other 
health care providers.

As previously reported, patients who switched to cami-
zestrant in SERENA-6 had a longer time until a deteriora-
tion in their global health status and quality of life (GHS/ 
QoL), as measured by the European Organisation for 
Research and Treatment of Cancer (EORTC) oncology-
specific EORTC Quality of Life Questionnaire Core 30 
(QLQ-C30), than those who continued to receive an AI (21.0 
months versus 6.4 months; hazard ratio 0.54, 95% CI 0.34-
0.84). 10 Here, we report detailed PRO results from SERENA-
6, including assessments of breast cancer symptoms, 
functional domains and the patients’ global impression of 
treatment tolerability.

METHODS

Study design and patients

SERENA-6 is a phase III, randomised, double-blind, placebo-
controlled study that assessed the safety and efficacy of 
switching from an AI to camizestrant with continuation 
of CDK4/6 inhibitor during first-line therapy at emergence of 
ESR1-mut but ahead of disease progression (NCT04964934). 
The SERENA-6 study design, primary efficacy and safety re-
sults have been previously reported. 10 Patients who had 
received at least 6 months of treatment with a first-line AI-
CDK4/6 inhibitor for metastatic disease entered surveillance 
and were tested for ESR1-mut in ctDNA every 2 to 3 months 
(Guardant360 CDx, Guardant Health, Palo Alto, CA), coin-
ciding with routine clinical assessment. Patients with ESR1-
mut and no evidence of radiologic or clinical disease
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progression according to investigator assessment, and who 
met other eligibility criteria, were randomised in a 1 : 1 ratio 
to continue to receive AI-CDK4/6 inhibitor with matching 
camizestrant placebo or to switch to camizestrant (75 mg 
once daily)-CDK4/6 inhibitor (same type and dose) with 
matching AI placebo. The study was conducted in accordance 
with the Declaration of Helsinki and the applicable Interna-
tional Council for Harmonisation of Technical Requirements 
for Pharmaceuticals for Human Use and Good Clinical Practice 
guidelines. All patients gave informed consent before enrol-
ment. The study protocol, amendments, and other relevant 
documents were reviewed by an Institutional Review Board 
and an independent Ethics Committee.

PRO measures and assessment

Patients who were randomised to treatment were required 
to complete all PRO questionnaires at home or in the clinic 
if the time of assessment coincided with a scheduled visit. 
All questionnaires were completed on an electronic device 
only by the patient; proxy-reported patient outcomes were 
not allowed. A summary of PRO assessments reported here 
is provided in Supplementary Figure S1, available at 
https://doi.org/10.1016/j.annonc.2025.10.006 (data cut-
off: 28 November 2024).

Patient-reported symptoms, functioning, and health 
related QoL were assessed using the EORTC QLQ-C30 12 and 
EORTC Quality of Life Questionnaire breast cancer module 
(QLQ-BR23) 13 questionnaires. The EORTC QLQ-C30 12 is a 
30-item questionnaire that comprises a two-item GHS/QoL 
scale as well as five functional domains (physical, role, 
cognitive, emotional and social), three symptom domains 
(fatigue, pain and nausea and vomiting), and five individual 
item symptom scores (shortness of breath/dyspnoea, 
insomnia, appetite loss, constipation and diarrhoea). The 
EORTC QLQ-BR23 13 is a validated 23-item breast cancer-
specific module of the EORTC QLQ-C30 and comprises 
four functional domains (body image, sexual functioning, 
sexual enjoyment and future perspective) and four symp-
tom domains (systemic therapy side effects, breast symp-
toms, arm symptoms and upset by hair loss). Patients 
completed the EORTC QLQ-C30 and EORTC QLQ-BR23 
questionnaires at baseline (on day 1 of cycle 1), every 4 
weeks for the first 12 weeks, and every 8 weeks thereafter 
until second progression. Assessment of PROs was more 
frequent than tumour assessments, which were carried out 
every 8 weeks for the first 18 months, and then every 12 
weeks until disease progression. Patients who discontinued 
treatment due to reasons other than progression 
completed the EORTC QLQ-C30 and EORTC QLQ-BR23 at 
the time of treatment discontinuation until the first pro-
gression event on subsequent therapy.

Treatment-related symptoms and tolerability were 
assessed using the Patient Global Impression of Treatment 
Tolerability (PGI-TT) questionnaire. The PGI-TT is a single-
item questionnaire that assesses how a patient perceives 
the overall tolerability of study treatment by responding to 
the question, ‘In the last 7 days, how bothered were you by

the side effects of your cancer treatment?’ with provided 
response options ‘not at all’, ‘a little bit’, ‘somewhat’, ‘quite 
a bit’, or ‘very much’. Patients completed the PGI-TT at 
baseline, weekly for the first 12 weeks, and every 8 weeks 
thereafter until treatment discontinuation, and at treat-
ment discontinuation.

Other PRO measures collected in this study but not re-
ported here included the Patient Global Impression of 
Change 14 and the Patient Global Impression of Severity, 14 

used for determination of meaningful change thresholds, 
and the European Quality of Life 5 Dimensions 5-Level 
Version, 15 Patient-Reported Outcomes version of the 
Common Terminology Criteria for Adverse Events, 16 the 
Visual Symptom Assessment Questionnaire and the Na-
tional Eye Institute 25-Item Visual Function Questionnaire.

PRO endpoints

Time to deterioration (TTD) in pain and physical func-
tioning, evaluated using the EORTC QLQ-C30 questionnaire, 
and breast and arm symptoms, evaluated using the EORTC 
QLQ-BR23 questionnaire, were pre-defined secondary 
endpoints. Evaluation of TTD in the remaining EORTC QLQ-
C30 and EORTC QLQ-BR23 domains was a pre-defined 
exploratory endpoint, as was the change from baseline in 
all EORTC QLQ-C30 and EORTC QLQ-BR23 domains and the 
PGI-TT.

Statistical analysis

Patient-reported endpoints were not part of the multiple 
testing procedure for the SERENA-6 study and were not 
powered or type I error-controlled for statistical compari-
son. As such, no formal claims of statistical significance can 
be made for these endpoints and no formal hypotheses 
were tested.

PRO adherence was calculated for each timepoint and 
was defined as the number of patients who received a 
questionnaire divided by the total number of patients ex-
pected to complete the questionnaire at that timepoint. 

EORTC QLQ-C30 and EORTC QLQ-BR23 final scores for all 
domains were converted to a 0-100 scale, per EORTC 
scoring guidelines. For GHS/QoL and functional domains, 
higher scores correspond to a better level of functioning 
and QoL, whereas for symptom domains, higher scores 
correspond to worse symptoms.

TTD was analysed in all randomised patients who had a 
baseline score that would allow deterioration and at least 
one assessable assessment after baseline assessment. TTD 
was defined as the time from randomisation until the first 
clinically meaningful deterioration in EORTC QLQ-C30 or 
EORTC QLQ-BR23 scores that was confirmed at a subse-
quent timepoint after the initial deterioration, regardless of 
whether the patient discontinues study treatment or re-
ceives another anticancer therapy before the deterioration. 
Patients with a single deterioration and no further assess-
ments were treated as deteriorated in the analysis. If a 
patient did not have a deterioration event by data cut-off, 
the TTD was censored at the date of the last evaluation.
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Patients whose EORTC QLQ-C30 or EORTC QLQ-BR23 scores 
had not shown a deterioration at the time of the analysis, 
including patients who had died without deterioration, 
were censored at the time of their last PRO assessment. 
Meaningful change thresholds for EORTC QLQ-C30 GHS/QoL, 
functional (physical, role, emotional, cognitive, social) and 
symptom (pain and fatigue) scores, as well as EORTC QLQ-BR23 
arm and breast symptom scores, were determined based on 
pre-specified analyses and have been described previously. 17 

Patient Global Impression of Change, Patient Global Impression 
of Severity, and the EORTC QLQ-C30 item 29 (overall health) 
were used as anchors in the calculation of meaningful change 
thresholds. The within-participant threshold for deterioration 
was estimated as − 16.6 points for GHS/QoL, role, emotional, 
cognitive and social functioning, +16.6 points for pain and 
breast symptoms, +22.2 points for fatigue and arm symptoms, 
and − 13.3 points for physical functioning. 17 TTD for each 
domain was described using the Kaplan—Meier method and 
analysed using a Cox proportional hazards model to calculate 
hazard ratios and 95% CIs, which was adjusted by stratification 
factors at randomisation that had been subject to a pre-
specified pooling strategy and included baseline value as a 
covariate. In addition to the pre-specified analysis of TTD in 
EORTC QLQ-C30 and EORTC QLQ-BR23 scores using study-
specific meaningful change thresholds, a post hoc sensitivity 
analysis was also conducted using a 10-point meaningful 
change threshold. 18,19

Change from baseline in EORTC QLQ-C30 and EORTC 
QLQ-BR23 on-treatment scores was analysed using a mixed 
model for repeated measures (MMRM) for all timepoints 
after baseline up to week 28, where at least 20 subjects in 
a treatment arm had a score. The MMRM model included 
treatment, timepoint and treatment by timepoint interac-
tion as categorical variables, and the baseline score and 
baseline score by timepoints interaction as covariates. An 
unstructured covariance matrix was used to model the 
within-patient error, and the Kenward—Roger approxima-
tion was used to estimate the degrees of freedom. 

PGI-TT was analysed in patients who had received at 
least one dose of any trial treatment. As an exploratory 
endpoint, PGI-TT responses were summarised descriptively, 
and data are presented for all timepoints at which at least 
20 patients in either treatment arm had an assessment.

RESULTS

Patient characteristics

The SERENA-6 study enrolled patients between June 2021 
and June 2024 and randomised 315 patients with emergent 
ESR1-mut during first-line therapy and no evidence of dis-
ease progression to switch to camizestrant-CDK4/6 inhibi-
tor (157 patients) or to continue receiving AI-CDK4/6 
inhibitor (158 patients); 155 patients in each group 
received study treatment. Baseline and disease character-
istics of the overall study population have been previously 
published and showed that patient characteristics were 
well balanced between treatment arms at baseline. 10 Pa-
tient characteristics of those who completed at least one

item on the EORTC QLQ-C30 at baseline, as well as patients 
included in the TTD analyses of EORTC QLQ-C30 GHS/QoL, 
were comparable with those in the overall population 
(Supplementary Table S1, available at https://doi.org/10. 
1016/j.annonc.2025.10.006). Mean baseline scores on the 
EORTC QLQ-C30 and EORTC QLQ-BR23 were similar be-
tween treatment arms across all domains (Table 1).

Adherence to questionnaire completion

Overall, 211 patients (n = 111 camizestrant-CDK4/6 in-
hibitor; n = 100 AI-CDK4/6 inhibitor) completed at least 
one EORTC QLQ-C30 domain at baseline (Supplementary 
Figure S2, available at https://doi.org/10.1016/j.annonc. 
2025.10.006). Adherence to questionnaire completion for 
all three questionnaires were broadly consistent and similar 
between treatment arms over the first year of the study 
(Supplementary Figure S3, available at https://doi.org/10. 
1016/j.annonc.2025.10.006). The study centres did not 
provide reasons for missing questionnaires at baseline for

Table 1. Mean baseline scores of EORTC QLQ-C30 and EORTC QLQ-BR23 
domains

Mean (standard deviation) Camizestrant-CDK4/6
inhibitor

AI-CDK4/6
inhibitor

EORTC QLQ-C30 QoL n = 110 n = 100 
GHS/QoL 70.5 (17.3) 72.8 (20.8)

EORTC QLQ-C30 functional 
domain

n = 111 n = 100

Physical 80.5 (18.3) 79.7 (18.7)
Role 84.1 (20.3) 80.7 (22.7)
Cognitive 84.1 (18.5) a 87.2 (16.0)
Emotional 76.7 (19.5) a 80.6 (19.7)
Social 84.2 (21.4) a 84.8 (20.3)

EORTC QLQ-C30 symptom 
domain

n = 111 n = 100

Fatigue 30.0 (21.1) 30.3 (23.8)
Pain 24.2 (22.7) 22.0 (23.0)
Nausea and vomiting 6.6 (17.2) 4.2 (12.2)
Shortness of breath/
dyspnoea 

16.5 (22.9) 11.7 (20.3)

Insomnia 25.2 (25.9) 25.0 (30.5)
Appetite loss 11.4 (20.3) 10.7 (19.5)
Constipation 12.6 (27.4) 13.7 (23.3)
Diarrhoea 9.4 (20.8) a 8.0 (17.8)

EORTC QLQ-BR23 functional 
domain

n = 107 n = 96

Body image 76.1 (27.3) 78.4 (25.0)
Sexual functioning 89.9 (15.5) 87.5 (19.6)
Sexual enjoyment b 57.1 (23.8) 45.7 (30.9)
Future perspective 54.5 (31.5) 58.0 (30.7)

EORTC QLQ-BR23 symptom 
domain

n = 107 n = 96

Systemic therapy side 
effects

18.1 (15.0) 16.6 (14.4)

Breast symptoms 10.1 (13.1) c 8.3 (13.2)
Arm symptoms 17.7 (19.7) c 14.0 (20.4)
Upset by hair loss d 35.7 (28.1) 37.3 (30.5)

EORTC, European Organisation for Research and Treatment of Cancer; EORTC QLQ-
BR23, EORTC Quality of Life Questionnaire breast cancer module; EORTC QLQ-C30, 
EORTC Quality of Life Questionnaire 30-item core module; GHS, global health status; 
QoL, quality of life.
a n = 110.
b n = 28 for camizestrant-CDK4/6 inhibitor and n = 27 for AI-CDK4/6 inhibitor.
c n = 106.
d n = 57 for camizestrant-CDK4/6 inhibitor and n = 42 for AI-CDK4/6 inhibitor.
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the EORTC QLQ-C30 and EORTC QLQ-BR23; however, across 
time, where data were available, the most common rea-
sons for missing questionnaires were due to technical 
problems with the device or the patient forgetting to 
complete the questionnaire.

Time to deterioration in GHS/QoL

Of the 211 patients who completed at least one EORTC 
QLQ-C30 domain at baseline, 202 patients (n = 107 
camizestrant-CDK4/6 inhibitor; n = 95 AI-CDK4/6 inhibitor) 
were analysed for TTD in EORTC QLQ-C30 GHS/QoL. 
Camizestrant-CDK4/6 inhibitor substantially reduced the 
risk of deterioration of GHS/QoL compared with AI-CDK4/6 
inhibitor (median TTD 21.0 months, 95% CI 13.8 months-
not calculated) versus 6.4 months (95% CI 2.8-14.0 months, 
hazard ratio 0.54, 95% CI 0.34-0.84) (Figure 1). The Kaplan— 
Meier curve shows early separation between treatment 
arms, with more patients in the AI-CDK4/6 inhibitor arm 
experiencing an early deterioration in GHS/QoL.

Time to deterioration in functioning and symptoms

TTD in pain and physical functioning (EORTC QLQ-C30) and 
breast and arm symptoms (EORTC QLQ-BR23) (pre-speci-
fied secondary endpoints) are shown in Figure 1, alongside 
role functioning, emotional functioning, and fatigue and 
shortness of breath/dyspnoea as evaluated by the EORTC 
QLQ-C30. Camizestrant-CDK4/6 inhibitor delayed TTD and 
reduced risk of deterioration in patient-reported physical 
(hazard ratio 0.74, 95% CI 0.44-1.24), role (hazard ratio 
0.73, 95% CI 0.48-1.10) and emotional (hazard ratio 0.51, 
95% CI 0.29-0.87) functioning compared with AI-CDK4/6 
inhibitor (Figure 1A). Camizestrant-CDK4/6 inhibitor also 
delayed TTD and reduced risk of deterioration in patient-
reported cancer symptoms of pain (hazard ratio 0.57, 
95% CI 0.37-0.86), fatigue (hazard ratio 0.75, 95% CI 0.46-
1.24), shortness of breath/dyspnoea (hazard ratio 0.52, 
95% CI 0.28-0.93), breast symptoms (hazard ratio 0.59, 95% 
CI 0.28-1.24) and arm symptoms (hazard ratio 0.69, 95% CI 
0.34-1.39) compared with AI-CDK4/6 inhibitor (Figure 1A). 
Hazard ratios for risk of deterioration in all EORTC QLQ-C30 
domains are shown in Figure 2, and for EORTC QLQ-BR23 
domains in Supplementary Figure S3, available at https:// 
doi.org/10.1016/j.annonc.2025.10.006. Results from the 
post hoc sensitivity analysis of TTD using a 10-point 
meaningful change threshold were consistent with find-
ings from the pre-specified analysis (Figure 2 and 
Supplementary Figure S4, available at https://doi.org/10. 
1016/j.annonc.2025.10.006).

Mean change from baseline in EORTC QLQ-BR23 and 
EORTC QLQ-C30

EORTC QLQ-C30 GHS/QoL scores did not undergo a 
meaningful worsening from baseline in either treatment 
arm when using a custom − 16.6 point meaningful change 
threshold or in a sensitivity analysis using a previously 
validated 10-point meaningful change threshold. EORTC 
QLQ-C30 GHS/QoL scores were numerically better in the

camizestrant-CDK4/6 inhibitor arm compared with the AI-
CDK4/6 inhibitor arm (overall least squares mean change 
from baseline to week 28 treatment difference: 4.33, 95% 
CI 0.31-8.35) (Figure 3). Mean change from baseline in pain 
and physical functioning showed numerical improvement 
in the camizestrant-CDK4/6 inhibitor arm compared with 
worsening in the AI-CDK4/6 inhibitor arm. All other EORTC 
QLQ-C30 and EORTC QLQ-BR23 domain scores did not 
undergo a meaningful worsening from baseline in either 
treatment arm when using a custom meaningful change 
threshold or in a sensitivity analysis using a previously 
validated 10-point meaningful change threshold. All other 
EORTC QLQ-C30 functional and symptom domains numer-
ically favoured camizestrant-CDK4/6 inhibitor compared 
with AI-CDK4/6 inhibitor for all domains, except for diar-
rhoea, where there was minimal (− 0.02) mean change 
from baseline in the camizestrant-CDK4/6 inhibitor arm 
compared with numerical improvement (− 1.61) in AI-
CDK4/6 inhibitor arm (Figure 3). Mean change from base-
line in EORTC QLQ-BR23 domains was also comparable 
between treatment arms (Supplementary Figure S5, avail-
able at https://doi.org/10.1016/j.annonc.2025.10.006).

Patient assessment of overall tolerability

In both treatment arms, most patients who completed the 
PGI-TT reported that they were ‘not at all’ or ‘a little bit’ 
bothered by the side effects of their cancer treatment 
across all timepoints; >76% across all timepoints for 
camizestrant-CDK4/6 inhibitor and >72% across all time-
points for AI-CDK4/6 inhibitor and 86% and 82%, respec-
tively, at week 2 (Supplementary Figure S6, available at 
https://doi.org/10.1016/j.annonc.2025.10.006).

DISCUSSION

In this analysis of the randomised phase III SERENA-6 trial in 
patients with HR-positive/HER2-negative ABC switching to 
camizestrant while continuing CDK4/6 inhibitor at emergence 
of ESR1-mut during first-line AI-CDK4/6 inhibitor ahead of 
disease progression demonstrated consistent benefit in 
delaying TTD and reducing the risk of deterioration in patient-
reported cancer symptoms (e.g. pain, fatigue, shortness of 
breath/dyspnoea) and functioning (e.g. physical, role, 
emotional), in addition to the delayed TTD and a reduced risk 
of deterioration in GHS/QoL reported previously. 10 Impor-
tantly, and consistent with the well-tolerated safety profile, 
most patients reported little or no bother from the side ef-
fects of either treatment, as measured by the PGI-TT. These 
PRO results complement the main clinical findings of SERENA-
6 that showed a statistically significant and clinically mean-
ingful increase in progression-free survival when switching 
from AI to camizestrant and a well-tolerated safety profile. 10 

Camizestrant-CDK4/6 inhibitor was associated with a 
substantial delay in TTD in pain, a pre-defined secondary 
endpoint, compared with AI-CDK4/6 inhibitor, as well as 
shortness of breath/dyspnoea, a symptom commonly re-
ported at disease progression. Kaplan—Meier curves for 
TTD in pain mirrored those of TTD in GHS/QoL, with both
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endpoints showing a clear and early separation. TTD findings 
for pain and GHS/QoL are consistent with the progression-
free survival analysis with early and continued separation 
of the treatment arms, 10 further supporting the benefit of 
switching endocrine therapy at emergence of ESR1-mut and 
ahead of clinical disease progression. Pain, a frequently re-
ported symptom in patients with ABC that increases in fre-
quency as disease progresses, requires special attention in 
ABC management. 20,21 Delaying deterioration in pain may be 
especially important in patients with ESR1-mut ABC, as these 
patients often present with bone metastases, 22,23 which can 
be associated with moderate to severe pain. 24

In addition to delays in pain deterioration, another 
notable finding was that camizestrant-CDK4/6 inhibitor was 
also associated with a substantial delay in deterioration of

emotional functioning, an exploratory endpoint, compared 
with AI-CDK4/6 inhibitor, which is not surprising given the 
association between emotional functioning and pain 
perception. 20,25 Delays in deterioration of physical func-
tioning (a secondary endpoint) as well as other exploratory 
endpoints (fatigue, shortness of breath/dyspnoea and role 
functioning), with camizestrant-CDK4/6 inhibitor is also 
notable given previous research has shown that these areas 
should be prioritised when treating patients with meta-
static breast cancer. 26

Disease progression is known to be associated with pa-
tient distress and a worsening of patient-reported QoL in 
patients with ABC. 27-29 Although studies that have investi-
gated the benefit of adding a CDK4/6 inhibitor to AI 
treatment in the first-line setting generally have not shown
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Figure 1. Time to deterioration in (A) GHS/QoL, physical, role, and emotional functioning and (B) selected symptom domains. The hazard ratio and the 95% 
confidence interval were estimated using a Cox proportional hazards model with stratification according to timing of the detection of an ESR1 mutation (first test or 
subsequent test) and the time from the initiation of an aromatase inhibitor plus a CDK4/6 inhibitor until randomisation (<18 months or ≥18 months).
CI, confidence interval; EORTC, European Organisation for Research and Treatment of Cancer; EORTC QLQ-BR23, EORTC Quality of Life Questionnaire breast cancer 
module; EORTC QLQ-C30, EORTC Quality of Life Questionnaire 30-item core module; GHS, global health status; HR, hazard ratio; NC, not calculable; QoL, quality of 
life; TTD, time to deterioration.
(A) The EORTC QLQ-C30 figure is from New Engl J Med, Bidard FC, et al., ‘First-Line Camizestrant for Emerging ESR1-Mutated Advanced Breast Cancer’, Volume 393, 
Page No. 578, Copyright © 2025 Massachusetts Medical Society. Reprinted with permission.
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a difference in QoL between treatment arms, 29-31 explor-
atory analyses have demonstrated the relationship be-
tween progression and overall QoL; deterioration in overall 
QoL was significantly delayed in patients without progres-
sion versus those with progression. 29,31 Our findings sup-
port the importance of delaying progression from the 
patient perspective. The switch to camizestrant with 
continuation of CDK4/6 inhibitor, before a patient experi-
ences disease progression on AI-CDK4/6 inhibitor, signifi-
cantly improved progression-free survival, 10 and 
meaningfully delayed TTD in patient-reported cancer 
symptoms, functioning, and overall GHS/QoL in the 
camizestrant-CDK4/6 inhibitor arm. As the patient-reported 
outcome assessment in SERENA-6 was ahead of the first 
radiological assessment after randomisation, the early and 
persistent separation of the Kaplan—Meier curves provides 
important insights from the patient perspective on the 
importance of switching to an effective treatment early. It is 
important to consider that although some patients may 
receive an oral SERD after progression on first-line AI-CDK4/

6 inhibitor, others may no longer be candidates for subse-
quent endocrine therapy and may require treatment 
escalation to chemotherapy. As such, ESR1-mut monitoring 
during first-line therapy increases the ability of patients 
whose cancers develop an ESR1-mut to benefit from oral 
SERD therapy. Delaying the initiation of agents targeting 
ESR1-mut until clinical disease progression risks unnec-
essary worsening in QoL and pain, increased tumour 
burden and molecular heterogeneity, and an increasing 
likelihood that the patient will not be suitable for oral SERD 
therapy.

Consistent with the low treatment discontinuation rate 
due to adverse events with camizestrant-CDK4/6 inhibitor 
observed in primary analysis (1.3%), 10 most patients 
reported little or no bother from the side effects of 
camizestrant-CDK4/6 inhibitor, with comparable reports in 
patients receiving AI-CDK4/6 inhibitor. Taken together, PGI-
TT responses, favourable results in patient-reported func-
tioning and GHS/QoL collectively underscore the tolerability 
of camizestrant-CDK4/6 inhibitor. Indeed, the well-tolerated
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Figure 1. Continued.
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safety profile may have contributed to the delayed TTD in 
GHS/QoL and other symptom/functional domains.

To our knowledge, SERENA-6 is the first randomised 
phase III trial in the first-line setting to compare a novel 
SERD-CDK4/6 inhibitor with an AI-CDK4/6 inhibitor and 
demonstrate a clinically meaningful delay in TTD in GHS/ 
QoL. The concept of a molecularly-driven switch in endo-
crine therapy during first-line therapy to improve 
progression-free survival was initially demonstrated in the 
PADA-1 trial, 8 which did not include assessment of PROs as 
part of its design. The findings from SERENA-6 fill this evi-
dence gap and show the benefits of switching extend to 
patient-reported GHS/QoL, symptoms and functioning.

A key strength of SERENA-6 is the double-blind placebo-
controlled study design, which minimises the possibility of 
bias in patient-reported data from patients’ expectations of 
possible benefits and harms after knowingly receiving a 
new treatment; the relatively balanced reporting of 
adverse events between treatment arms also reduces the

chance of a patient guessing their treatment assignment. 
PRO measures included validated, multi-dimensional 
generic assessments (EORTC QLQ-C30) as well as a breast 
cancer-specific module (EORTC QLQ-BR23), alongside 
global patient assessment of overall tolerability (PGI-TT) to 
provide a comprehensive picture of patient-reported 
symptoms, functioning and health related QoL, with as-
sessments completed early and at regular intervals in line 
with FDA guidance. Our pre-specified analyses of TTD used 
a robust, trial-specific meaningful change threshold for 
deterioration estimated from blinded study data and 
provides context-specific thresholds that may better reflect 
a meaningful change in the targeted patient population. 32 

Consistent findings were also demonstrated in a post hoc 
sensitivity analysis where the meaningful change threshold 
was set to ≥10-points, a previously validated threshold 18,19 

that has been used in many ABC trials, 29,33-39 adding further 
confidence in our findings. Exploratory analysis of mean 
change from baseline scores supports the findings from TTD
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Figure 1. Continued.
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analyses; mean change from baseline scores favoured 
camizestrant-CDK4/6 inhibitor over AI-CDK4/6 inhibitor in the 
majority of scales, although did not cross the threshold for 
meaningful worsening or improvement in either arm when

using our study-specific thresholds, validated 10-point thresh-
olds 18,19 or breast cancer-specific thresholds. 40 It should also be 
noted that we collected data from EORTC QLQ-C30 and QLQ-
BR23 questionnaires until second progression to enable the
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assessment of long-term effects of treatment on QoL. Mean 
baseline EORTC QLQ-C30 and EORTC QLQ-BR-23 scores in pa-
tients enrolled in SERENA-6 were generally representative of 
patients with metastatic breast cancer 41 and consistent with 
those published in other first-line trials of ET-CDK4/6 
inhibitor. 29,42

Rates of questionnaire adherence were ∼70%, which 
could be considered a limitation; however, they were 
broadly similar between treatment arms, remained rela-
tively constant throughout treatment and were consistent 
with rates reported in other studies using electronic 
questionnaires. 43 Post hoc analysis of the baseline charac-
teristics of patients who completed at least one item on the 
EORTC QLQ-C30 suggests that these patients were repre-
sentative of the overall study population, providing confi-
dence that missing PRO data is unlikely to have impacted 
study results. Available data demonstrate that technical 
difficulties and patient forgetfulness were the most

common reasons for missing data and further support that 
missing data is unlikely to bias findings. Results reported 
here are from the first analysis of data from this study at an 
interim analysis; additional follow-up will provide further 
insight into the benefits of this treatment approach for 
patients.

In SERENA-6, switching from AI to camizestrant with 
continuation of CDK4/6 inhibitor guided by emergence of 
ESR1-mut during first-line AI-CDK4/6 inhibitor resulted in 
consistent benefit in delaying TTD and reducing the risk of 
deterioration in patient-reported cancer symptoms, func-
tioning and GHS/QoL, in addition to statistically significant 
and clinically meaningful improvement in progression-free 
survival. Our findings further support this combination as a 
potential new treatment strategy to optimise and improve 
outcomes in patients with HR-positive/HER2-negative ABC 
and emergence of ESR1-mut, ahead of clinical disease pro-
gression, during first-line AI-CDK4/6 inhibitor treatment.

Prespecified meaningful change thresholds 10-point meaningful change threshold

Camizestrant-
CDK4/6 inhibitor

AI-
CDK4/6 inhibitor Hazard ratio 

(95% CI)

Camizestrant-
CDK4/6 inhibitor

AI-
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 (95% CI)
Events/n Events/n Events/n Events/n 

GHS/QoL 37/107 49/95 0.54 (0.34-0.84) 37/107 49/95 0.54 (0.34-0.84)

Functional domains

Physical 33/108 29/95 0.74 (0.44-1.24) 33/108 29/95 0.74 (0.44-1.24)
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Appetite loss 33/106 29/95 0.70 (0.42-1.18) 33/106 29/95 0.70 (0.42-1.18)

Shortness of breath/dyspnoea 21/105 29/94 0.52 (0.28-0.93) 21/105 29/94 0.52 (0.28-0.93)
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Functional domains

Body image 27/99 21/89 1.00 (0.56-1.80) 27/99 21/89 1.00 (0.56-1.80)

Sexual functioning 19/103 6/92 2.60 (1.08-7.20) 19/103 6/92 2.60 (1.08-7.20)

Sexual enjoyment 5/23 1/13 NC (NC-NC) 5/23 1/13 NC (NC-NC)

Future perspective 32/88 24/79 1.06 (0.62-1.85) 32/88 24/79 1.06 (0.62-1.85)

Symptom domains

Systemic therapy side effects 27/103 20/92 0.94 (0.52-1.73) 27/103 20/92 0.94 (0.52-1.73)

Breast symptoms 13/102 16/92 0.59 (0.28-1.24) 13/102 16/92 0.59 (0.28-1.24)

Arm symptoms 15/100 18/90 0.69 (0.34-1.39) 37/101 39/91 0.84 (0.53-1.32)
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Figure 2. Time to deterioration in EORTC QLQ-C30 GHS/QoL, functional and symptoms domains.
AI, aromatase inhibitor; CDK4/6, cyclin-dependent kinase 4/6; CI, confidence interval; EORTC, European Organisation for Research and Treatment of Cancer; EORTC 
QLQ-C30, EORTC Quality of Life Questionnaire 30-item core module; GHS, global health status; QoL, quality of life.
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