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�
 ABSTRACT 

Purpose: This trial investigated the safety and tolerability of 
camizestrant with cyclin-dependent kinase 4/6 inhibitors (CDK4/ 
6i) in women with estrogen receptor–positive, HER2� advanced 
breast cancer. 

Patients and Methods: SERENA-1 (NCT03616587) is a phase 
I, multipart, open-label study in women with refractory estrogen 
receptor–positive, HER2� advanced breast cancer. Patients re-
ceived oral once-daily camizestrant 75 or 150 mg plus abemaciclib; 
camizestrant 75, 150, or 300 mg plus palbociclib; or camizestrant 
75 mg plus ribociclib 400 or 600 mg. Safety/tolerability, pharma-
cokinetics, efficacy, and impact on estrogen receptor 1 mutation 
ctDNA were assessed. 

Results: By September 16, 2024 (data cutoff), 53 patients had 
received camizestrant plus abemaciclib, 78 camizestrant plus palbo-
ciclib, and 60 camizestrant plus ribociclib. Patients had a median of 2 
(range, 0–7) prior regimens for advanced disease; 83% had received a 

prior CDK4/6i and 59% prior fulvestrant. The most common 
treatment-emergent adverse events for camizestrant 75 mg (phase III 
dose) plus each CDK4/6i were diarrhea [with abemaciclib (87.5%)] 
and neutropenia [with palbociclib (80%) and ribociclib (32.1% for 
400 mg and 53.1% for 600 mg)]. The median camizestrant tmax was 
∼4 hours postdose across combinations, with an estimated half-life of 
9.5 to 17 hours. No clinically meaningful drug–drug interactions 
were evident. In this heavily pretreated population, CBR24 was 49.5% 
and the median progression-free survival was 7.4 months (95% 
confidence interval, 5.3–9.3), with antitumor activity across all 
combinations, including patients previously treated with CDK4/6i 
and/or fulvestrant, with or without estrogen receptor 1 mutation. 

Conclusions: Camizestrant is well tolerated, with antitumor 
activity in combination with CDK4/6i. These results support the 
evaluation of camizestrant 75 mg plus standard CDK4/6i doses in 
phase III trials. 

Introduction 
Breast cancer is the second most common cancer globally, with 

more than 2.3 million new cases reported in 2022 alone (1). Hor-
mone receptor (HR)–positive breast cancer, including estrogen re-
ceptor (ER)–positive disease, is the most common type, accounting 
for approximately 68% to 75% of cases (2–4). 

Endocrine therapy (ET), which interferes with ER signaling, is the 
backbone of treatment for HR+ breast cancer (5). However, despite 

the standard therapy, relapse occurs in many patients (6), high-
lighting the need for more effective targeted therapies. 

Selective ER degraders (SERD) are a type of ET that targets the ER 
directly, resulting in its antagonism and degradation (7). Fulvestrant was 
the first SERD approved as a monotherapy for HR+ breast cancer (8) 
and is also indicated for the treatment of HR+, HER2� breast cancer in 
combination with the approved cyclin-dependent kinase 4/6 inhibitors 
(CDK4/6i) abemaciclib (6), palbociclib (7), and ribociclib (9). All three of 
these CDK4/6i have been shown to be highly effective in combination 
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with ET in early (9, 10) and/or advanced (11–24) disease. However, 
differences in the pharmacology and pharmacokinetic (PK) profiles of 
these agents contribute to important variations in their dosing schedules, 
potential for drug–drug interactions, and safety profiles (25, 26). 

Camizestrant, the next-generation oral SERD and complete ER 
antagonist, is currently in phase III development for HR+, HER2�
breast cancer (27–30). In preclinical studies, camizestrant has 
demonstrated potent ER degradation, with no evidence of agonism, 
and robust antitumor effects in both estrogen receptor 1 (ESR1) 
wild-type and mutant models (31). SERENA-1 (NCT03616587) is a 
multipart, phase I, first-in-human, dose escalation, and expansion study 
designed to evaluate the safety and tolerability of camizestrant as a 
monotherapy and in combination with other targeted anticancer agents 
in women with ER+, HER2� advanced breast cancer. Camizestrant 
monotherapy results (parts A and B) from SERENA-1 have been re-
ported previously and demonstrated the preliminary safety, efficacy, 
and PK profile of camizestrant, with dose-dependent exposures sug-
gesting a half-life of 20 to 23 hours (32). In this study, 75, 150, and 
300 mg once-daily doses were selected for phase II testing. The safety 
and efficacy of camizestrant monotherapy have also been evaluated in 
the phase II SERENA-2 study, in which camizestrant demonstrated 
progression-free survival (PFS) superiority over fulvestrant in patients 
with pretreated ER+, HER2� advanced breast cancer (33). Further-
more, the phase III SERENA-6 trial (NCT04964934) met its primary 
endpoint, in which switching to camizestrant with continuation of 
CDK4/6i guided by the emergence of ESR1 mutation (ESR1m) during 
first-line therapy, ahead of disease progression, demonstrated statisti-
cally significant and clinically meaningful improvement in PFS versus 
continuing aromatase inhibitor + CDK4/6i in patients with HR+, 
HER2� advanced breast cancer (34). 

Here, we describe the results from SERENA-1 cohorts, which 
investigated safety and tolerability, PK, pharmacodynamics, and 
efficacy of camizestrant in combination with abemaciclib (parts 
G/H), palbociclib (parts C/D), and ribociclib (parts K/L). 

Patients and Methods 
Study overview 

Details of the study’s key design elements, eligibility criteria, 
endpoints, assessments, compliance, and oversight have previously 
been published (35). 

All participants consented to participate in this study and gave 
their written informed consent prior to enrollment. The study was 
performed in line with the principles of the Declaration of Helsinki, 
Council for International Conference on Harmonization Guidelines 
for Good Clinical Practice, and all applicable national and local laws. 
The protocol was approved by the respective regulatory authorities 
and the research ethics committee of each participating site and was 
subject to ethics committee and institutional review board approvals. 

Briefly, participants were recruited from 16 sites in the United 
Kingdom, Spain, and the United States. Pre- or postmenopausal 
women with metastatic or recurrent ER+, HER2� adenocarci-
noma of the breast were eligible. Patients must have received prior 
treatment with ≥1 ET, but ≤2 lines of chemotherapy, in the 
advanced/metastatic setting. Prior treatment with CDK4/6i was 
permitted. 

Objectives 
The primary objective of SERENA-1 was to investigate the safety 

and tolerability of camizestrant alone and in combination with other 
ETs in women with ER+, HER2� advanced breast cancer and to 
define dosing regimens for further clinical evaluation. 

Secondary objectives included the assessment of efficacy, antitu-
mor activity, and PK of camizestrant alone and in combination with 
other ETs. 

Study design 
All CDK4/6i were administered as per their relevant regional 

labels for advanced disease, except for ribociclib, where doses rec-
ommended for both early (400 mg) and advanced (600 mg) disease 
were evaluated. Using a dose-escalation/expansion format [details 
published previously (36)], patients were enrolled onto the study to 
receive oral once-daily camizestrant 75 or 150 mg plus abemaciclib; 
camizestrant 75, 150, or 300 mg plus palbociclib; or camizestrant 
75 mg plus ribociclib 400 or 600 mg. Dosing schedules, safety as-
sessments, and dose interruptions and reductions for each CDK4/6i 
were in accordance with their labels. Adjustment of the initial 
CDK4/6i dose was permitted based on whether the patient was 
previously treated with the allocated CDK4/6i. 

Details of safety and efficacy assessments and of ctDNA sampling 
and assessments have been described previously (37). For PK ana-
lyses, plasma concentrations of camizestrant, abemaciclib, palboci-
clib, and ribociclib were determined using validated LC/MS-MS. 

Statistical analysis 
The study schema (and patient disposition) of the reported co-

horts is provided in Supplementary Fig. S1. For each study part, 
target enrollment was up to 12 patients per arm for the dose- 
escalation phase, followed by up to 12 additional patients per arm in 
the dose-expansion phase. 

Details of assessments and analysis sets have been described 
previously (38). Briefly, safety was assessed in the safety analysis set, 
and efficacy and antitumor activity were assessed in the evaluable- 
for-response set. PK was assessed in the PK analysis set, which 
included all patients who provided at least one quantifiable postdose 
PK concentration for either camizestrant or any of the other agents 
evaluated. 

Descriptive statistics were used for all variables. PFS was assessed 
using the Kaplan–Meier method. Unless otherwise stated, percent-
ages were calculated from the analysis set in total and for each 
cohort, or combined cohorts where appropriate. 

Translational Relevance 
Estrogen receptor (ER) signaling is a key therapeutic target in ER+, 

HER2� breast cancer. Current endocrine therapies in combination 
with CDK4/6 inhibitors (CDK4/6i) have proved efficacy in both early 
and advanced disease, although resistance to these treatments remains 
a significant clinical challenge. Camizestrant, the next-generation oral 
selective estrogen receptor degrader and complete ER antagonist, is in 
phase III development for the treatment of ER+/HER2� breast 
cancer, as monotherapy and in combination with CDK4/6i. In this 
phase I open-label, multipart SERENA-1 trial, camizestrant 75 mg, 
received once daily (the phase III dose) in combination with abe-
maciclib, palbociclib, or ribociclib, demonstrated a well-tolerated 
safety profile, no clinically meaningful drug–drug interactions, and 
encouraging clinical activity in this heavily pretreated population in-
cluding prior CDK4/6i, fulvestrant, and chemotherapy. 
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Results 
Enrollment occurred sequentially for all parts between March 10, 

2021, and July 17, 2023, for the camizestrant plus abemaciclib group; 
September 19, 2019, and November 23, 2020, for camizestrant plus 
palbociclib; and February 28, 2023, and January 11, 2024, for cami-
zestrant plus ribociclib. The data cutoff was September 16, 2024, for 
camizestrant plus abemaciclib or ribociclib and September 9, 2021, for 
camizestrant plus palbociclib. Overall, 191 patients were enrolled and 
treated: 53 with camizestrant plus abemaciclib, 78 with camizestrant 
plus palbociclib and 60 with camizestrant plus ribociclib. 

Baseline characteristics 
Baseline characteristics were broadly consistent across all parts 

(Table 1). Overall, patients were heavily pretreated, with a median 
of 2 (0–7) prior lines of therapy in the advanced setting. Similar 
numbers of patients in each part received prior chemotherapy or ET 
in the advanced disease setting. Around half (59%) of participants 
had received prior fulvestrant, and 83% had received prior CDK4/6i 
in the advanced disease. Patient disposition is described in Sup-
plementary Fig. S1. Overall representativeness of the trial is reported 
in Supplementary Table S1 (1–4, 39–42). 

Safety 
The mean treatment duration in months (± SD) and safety 

summary for all combinations are shown in Supplementary Table 

S2. The most common treatment-emergent adverse events (TEAE) 
of any grade for camizestrant (75 and 150 mg) plus abemaciclib 
were diarrhea (87.5% and 82.8%) and nausea (45.8% and 44.8%), 
and the most common grade ≥3 TEAE was neutrophil count de-
creased (16.7% and 13.8%). For camizestrant (75, 150, and 300 mg) 
plus palbociclib, neutropenia was both the most common TEAE of 
any grade (80.0%, 83.3%, and 75.9%) and the most common 
grade ≥3 TEAE (56.0%, 66.7%, and 62.1%). For camizestrant 
(75 mg) plus ribociclib (400 and 600 mg), the most common TEAEs 
of any grade were neutropenia (32.1% and 53.1%) and nausea 
(35.7% and 43.8%), and the most common grade ≥3 TEAE was 
neutropenia (10.7% and 43.8%; Table 2; Supplementary Table S3). 
No instances of febrile neutropenia were reported in any of the 
combinations. 

There were no reports of adverse events (AE) leading to dis-
continuation of camizestrant only (Fig. 1). In total, three patients 
discontinued both camizestrant and CDK4/6i because of AEs; one 
patient discontinued both camizestrant 150 mg and palbociclib 
following COVID-19 (grade 5); one discontinued both camizestrant 
75 mg and abemaciclib because of neutropenia (grade 3), and one 
patient discontinued both camizestrant 75 mg and ribociclib 600 mg 
because of QT prolongation (grade 4). 

In line with previous studies for the phase III dose of camizes-
trant monotherapy at 75 mg, AEs of photopsia and sinus brady-
cardia, predominantly grade 1, were observed across all arms 
(Table 2). For camizestrant 75 mg combinations with CDK4/6i, 

Table 1. Baseline characteristics and patient demographics for camizestrant in combination with abemaciclib, palbociclib, or 
ribociclib. 

Characteristic 
C 75 mg + A 
(n = 24) 

C 150 mg + A 
(n = 29) 

C 75 mg + P 
(n = 25) 

C 150 mg + P 
(n = 24) 

C 300 mg + P 
(n = 29) 

C 75 mg + R 
400 mg 
(n = 28) 

C 75 mg + R 
600 mg 
(n = 32) 

Median age, years (range) 61 (39–89) 60 (31–83) 58 (47–77) 59 (39–76) 58 (34–76) 58 (31–81) 55 (37–80) 
Postmenopausal, n (%) 22 (92) 25 (86) 25 (100) 24 (100) 25 (86) 24 (86) 27 (84) 
ECOG category 0, n (%) 11 (46) 15 (52) 10 (40.0) 11 (46) 16 (55) 14 (50) 17 (53) 
Measurable disease, n (%) 19 (79) 22 (76) 17 (68.0) 19 (79) 26 (90) 18 (64) 24 (75) 
Visceral disease, n (%) 16 (67) 21 (72) 16 (64.0) 18 (75) 23 (79) 20 (71) 22 (69) 

Liver visceral disease, n (%) 13 (54) 15 (52) 13 (52) 12 (50) 16 (55) 18 (64) 18 (56) 
Lung visceral disease, n (%) 6 (25) 9 (31) 9 (36) 11 (46) 14 (48) 8 (29) 8 (25) 
Liver and lung visceral disease, n (%) 3 (13) 5 (17) 7 (28) 5 (21) 9 (31) 6 (21) 4 (13) 

Number of prior regimens in the advanced setting, 
median (range) 

3 (1–7) 2 (1–4) 2 (1–5) 3 (1–7) 2 (1–6) 2 (0–5) 2 (1–6) 

Number of prior endocrine regimens in the 
advanced setting, median (range)a 

2 (1–5) 1 (0–4) 2 (0–4) 2 (0–5) 2 (1–4) 2 (0–4) 2 (0–5) 

Number of prior chemotherapy regimens 
in the advanced setting, median (range) 

0 (0–2) 0 (0–2) 0 (0–2) 1 (0–2) 1 (0–2) 0 (0–1) 1 (0–2) 

Prior chemotherapy in the advanced 
setting, n (%) 

11 (46) 8 (28) 12 (48) 14 (58) 15 (52) 7 (25) 17 (53) 

Prior treatment with fulvestrant in the 
advanced setting, n (%) 

14 (58) 12 (41) 17 (68) 15 (63) 16 (55) 17 (61) 21 (65.6) 

Prior treatment with CDK4/6i in the 
advanced setting, n (%)b 

19 (79) 25 (86) 20 (80) 16 (67) 21 (72) 25 (89) 32 (100) 

Palbociclib 16 (67) 17 (59) 16 (64) 13 (54) 13 (45) 13 (46) 17 (53) 
Abemaciclib 0 2 (7) 3 (12) 1 (4) 5 (17) 5 (18) 8 (25) 
Ribociclib 3 (13) 6 (21) 3 (12) 2 (8) 6 (21) 9 (32) 9 (28) 

ESR1m detected at baseline, n (%) 
Detected 11 (46) 16 (55) 11 (44) 16 (67) 12 (41) 16 (57) 12 (38) 
Not detected 12 (50) 13 (45) 14 (56) 8 (33) 13 (45) 12 (43) 20 (63) 
Unknown 1 (4) 0 0 0 4 (14) 0 0 

Abbreviations: A, abemaciclib; C, camizestrant; ECOG, Eastern Cooperative Oncology Group; P, palbociclib; R, ribociclib. 
aIncludes eight patients who either did not meet the inclusion criterion for prior ET in the advanced setting or were incorrectly recorded in the case report form 
as has having received ET in the early setting when they had received it in the advanced setting. 
bPatients may have received more than one prior CDK4/6i. 
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photopsia was reported in 27.5% (30/109) of patients; all were grade 
1 with no impact on activities of daily living for any patient. A total 
of 51.4% (56/109) of patients reported a vision-related AE, with a 
median onset of 7 days. If experienced, these AEs were described as 
intermittent, short-lived, and not requiring intervention. Of those 
reporting these AEs, 64.3% (36/56) of patients reported resolution 
either during [33.9% (19/56)] or shortly following cessation [30.4% 
(17/56)] of camizestrant; 19.6% (11/56) of patients were still re-
ceiving camizestrant treatment at data cutoff with ongoing visual 
effects. Ophthalmologic review of all patients showed no evidence of 
structural or retinal changes to the eye. 

AEs of sinus bradycardia were all grade 1 (asymptomatic) for the 
camizestrant 75 mg combinations, except for one grade 2 in cami-
zestrant plus ribociclib 400 mg. 

Digital, centrally read, triplicate ECGs were obtained throughout 
the study. Camizestrant treatment was associated with a dose- and 
time-dependent reversible reduction in the resting heart rate (HR), 
with a gradual decrease to a stable nadir over approximately 14 days, 
while maintaining sinus rhythm. Reversion to baseline resting HR 
following cessation of dosing had a profile that was broadly sym-
metrical to that at onset. Treatment with camizestrant 75 mg was 
associated with a median change in HR nadir on cycle 1, day 

15 predose versus baseline of �12.3 bpm (IQR: �21.7, �8.0) when 
combined with abemaciclib; �19.7 bpm (IQR: �24.3, �8.83) when 
combined with palbociclib; and �19.2 bpm (IQR: �24.7, �13.3) 
when combined with ribociclib {Supplementary Fig. S2A [mean 
(±SD) HR also reported]}. 

Adverse events of QTcF prolongation in the 75 mg combina-
tion arms were reported in 11.0% (12/109) of participants overall: 
0% (0/24), 4% (1/25), and 18.3% (11/60) for camizestrant plus 
abemaciclib, palbociclib, and ribociclib, respectively. There were 
three instances of grade ≥3 QTcF prolongation across all com-
binations. The median change in QTcF from baseline to cycle 1, 
day 15 dose (derived from centrally read ECGs) was 7.7 ms 
(IQR: �3.0, 17.0) for camizestrant plus abemaciclib, 8.7 ms (IQR: 
3.7, 18.3) for camizestrant plus palbociclib, and 28.0 ms (IQR: 
13.3, 33.0) for camizestrant plus ribociclib (Supplementary 
Fig. S2B). 

PK 
After multiple dosing (cycle 1, day 15) of camizestrant in com-

bination with each CDK4/6i, the median tmax for camizestrant was 
approximately 4 hours after dose across the dose range (Supple-
mentary Fig. S3; Supplementary Table S4). 

75 mg + abemaciclib (N = 24)
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only dose reduction
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NA NA
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0/29

NA

NA

NA

15/24

12/29

7/25

5/24

10/29

4/28

13/32

2/29

0/24 0/24

1/29

0/25

1/24

2/29

1/28

0/32

Platelet count 

decreased (grade 3)

1/24

0/29

0/25

1/24

0/29

0/28

1/32

Neutropenia 
(grade 3)

COVID-19
(grade 5)

ECG QT 
prolonged (grade 4) 

Pneumonitis
(grade 1)

Neutropenia (grade 3)
Pneumonitis (grade 1)

ECG QT 

prolonged (grade 2)

0/29

0/25

0/24
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0/32

0 20 40 60 80 100

NA

NA

NA

1/24

5/29

AEs leading to CDK4/6i-
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Figure 1. 
AEs leading to dose reduction or discontinuation in patients treated with camizestrant 75, 150, or 300 mg combined with either abemaciclib, palbociclib, or 
ribociclib. Description data are presented as number and % of patients. N, number; NA, not applicable. 
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Camizestrant plasma PK on cycle 1, day 15 in combination with 
either palbociclib or abemaciclib were comparable with camizestrant 
monotherapy PK. When camizestrant 75 mg was dosed with ribociclib 
400 or 600 mg, the exposure of camizestrant was increased and more 
in line with the exposure of camizestrant 150 mg as monotherapy. 

PK profiles for palbociclib, abemaciclib, and ribociclib were as 
expected based on population PK simulations for each drug indi-
vidually (Supplementary Fig. S3; refs. 35, 38). 

Antitumor activity 
A summary of objective response rate (ORR), clinical benefit rate at 

24 weeks (CBR24), and median PFS for camizestrant and each CDK4/ 
6i combination is shown in Fig. 2A. For patients who received 
camizestrant with abemaciclib, palbociclib, and ribociclib, the con-
firmed ORRs with measurable disease at baseline were 34.1% (14/41), 
9.7% (6/62), and 14.3% (6/42), respectively; the CBR24 was 54.9% 
(28/51), 43.6% (34/78), and 52.5% (31/59); and the median PFS was 
10.8 months [95% confidence intervals (CI): 4.6–24.8], 4.6 months 
(95% CI, 3.7–8.2), and 8.1 months (95% CI, 5.4–NC). 

Across all camizestrant and CDK4/6i combination arms, the ORR 
with measurable disease at baseline, CBR24, and median PFS were 
17.9% (26/145), 49.5% (93/188), and 7.4 months (95% CI, 5.3–9.3). 
Antitumor activity was also observed in patients with prior fulves-
trant treatment, prior CDK4/6i treatment, with or without evidence 
of disease harboring ESR1m at baseline, and with visceral disease, 
including liver metastases (Fig. 2B). Similar outcomes were ob-
served for those patients treated with camizestrant 75 mg and all 
CDK4/6i combinations (Supplementary Fig. S4). 

ESR1m ctDNA dynamics 
The effect of camizestrant in combination with each CDK4/6i on 

ESR1m ctDNA was assessed in patients in whom ESR1m was detected 
at baseline (cycle 1, day 1), with follow-up (cycle 2, day 1) samples 
collected and successfully analyzed. A ≥50% reduction from baseline in 
summed ESR1m variant allele frequency was observed in 91% (20/22) 
of patients treated with camizestrant plus abemaciclib, 100% (27/27) of 
patients treated with camizestrant plus palbociclib, and 88% (22/25) of 
patients treated with camizestrant plus ribociclib. Furthermore, ctDNA 
clearance to undetectable levels at cycle 2, day 1 was observed in 77% 
(17/22) of patients treated with camizestrant plus abemaciclib, 59% 
(16/27) of patients treated with camizestrant plus palbociclib, and 44% 
(11/25) of patients treated with camizestrant plus ribociclib (Fig. 3). 
These reductions were seen across all ESR1m variants tested, including 
D538G and Y537S (Supplementary Fig. S5). 

Discussion 
These results from SERENA-1 demonstrate that camizestrant has 

a well-tolerated safety profile with encouraging clinical activity 
when combined with the CDK4/6i abemaciclib, palbociclib, or 
ribociclib. PK data for camizestrant 75 mg (the phase III dose) in 
combination with abemaciclib and palbociclib were broadly con-
sistent with camizestrant as a monotherapy. Increased exposure of 
camizestrant in combination with ribociclib was observed, more 
consistent with that of camizestrant 150 mg; however, given the 
safety profile observed, this was not associated with any clinically 
relevant effects. All CDK4/6i exposures remained consistent with 
published steady-state PK data, indicating no clinically meaningful 
drug–drug interactions (43–46). 

Overall, the safety profile for each CDK4/6i administered in 
combination with camizestrant was consistent with their known 

profiles as monotherapy and in combination with other ETs. The 
safety profile of camizestrant when dosed in combination with each 
of the CDK4/6i was also consistent with its monotherapy profile. 
These observations, in addition to there being few instances of AEs 
leading to dose reduction or discontinuation of camizestrant, 
demonstrate that camizestrant is well tolerated, with no additive 
toxicity when combined with any of these three CDK4/6i. 

Evidence of antitumor activity was observed for camizestrant 
75 mg combined with abemaciclib, palbociclib, and ribociclib, in-
cluding in patients with prior fulvestrant treatment, prior CDK4/6i 
treatment, with or without detectable ESR1m at baseline, and with 
visceral disease, including liver metastases. 

Given that the patient population in SERENA-1 was heavily 
pretreated, with 83% of patients having previously received CDK4/ 
6i and 55% having previously received palbociclib, the median PFS 
for camizestrant 75 mg in combination with abemaciclib 
[13.8 months (95% CI, 5.3, 30.4)], with ribociclib [8.1 months (5.4, 
NC)], or with palbociclib [3.7 months (1.8, 5.7)] was particularly 
notable. These data, together with the improved clinical benefit 
rates, support the combination of camizestrant with all three 
CDK4/6i. 

Furthermore, a reduction of at least 50% in summed ESR1m 
variant allele frequency was observed in most patients with available 
data across all combinations. Clearance of ESR1m to undetectable 
levels was also observed in almost two thirds of patients, with re-
ductions in all ESR1m variants tested, including D538G and Y537S, 
the most common mutations associated with ET resistance (47). 
These data demonstrate encouraging antitumor activity for all 
camizestrant and CDK4/6i combinations. 

This study has some limitations common to phase I oncology 
studies. The study population was relatively small and heavily pre-
treated for advanced disease, which may limit the ability to draw 
definitive conclusions on dose–response and may confound the 
efficacy assessments, because of the inherent heterogeneity, affecting 
the overall robustness of the trial. 

In terms of PK, some of the data (e.g., elimination half-life or 
AUCinfinity) for camizestrant in this study are likely to be under-
estimated because PK was only sampled up to 24 hours after dose, 
making it difficult to fully characterize the terminal half-life. Indeed, 
data from a combined, unpublished population PK analysis of 
SERENA-1 data (48) and a healthy volunteer study (NCT04546347) 
suggest that the half-life is likely to be longer, at 20 to 23 hours. 

Key strengths of this study include the dose-escalation and 
-expansion format, which effectively determined the maximum 
tolerated dose (MTD) of camizestrant when combined with each 
of the CDK4/6i evaluated. Other parts of SERENA-1 investi-
gated camizestrant in combination with everolimus (49) or with 
capivasertib (50). The multipart design of the trial also enabled 
results to progressively inform dose optimization of later parts 
and enhanced our understanding of safety-related outcomes. 
Furthermore, comprehensive ECG assessments conducted across all 
combinations enabled characterization of HR change and onset and 
offset rates, providing important temporal data on key cardiac 
parameters. 

During preparation of this article, the phase III SERENA-6 trial 
(NCT04964934) met its primary endpoint and data have been pub-
lished (34). Switching to camizestrant with continuation of CDK4/6i 
guided by emergence of ESR1m during first-line therapy, ahead of 
disease progression, demonstrated a statistically significant and clin-
ically meaningful improvement in PFS versus continuing aromatase 
inhibitor + CDK4/6i in patients with HR+, HER2� advanced breast 
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cancer. PFS benefit was consistent across the CDK4/6i (abemaciclib, 
palbociclib or ribociclib), and the camizestrant safety profile observed 
was consistent with the previous SERENA trial program data, in-
cluding that reported here. Camizestrant is under evaluation across 

several other phase III randomized clinical trials in patients with ER+, 
HER2� breast cancer. SERENA-4 (NCT04711252) is evaluating 
camizestrant and palbociclib versus anastrozole and palbociclib as 
upfront first-line therapy for ER+, HER2� advanced breast cancer, 
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Figure 2. 
ORR, CBR24, and median PFS for (A) camizestrant in combination with abemaciclib, palbociclib, or ribociclib; (B) subgroup analysis pooled across all camizestrant + 
CDK4/6i combinations. NC is represented by an arrowed line in the plots and is not representative of the data. N, no; NC, not calculated; Y, yes. Data in % represent 95% CI. 
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while in the adjuvant setting, CAMBRIA-2 (NCT05952557) compares 
camizestrant with/without abemaciclib with standard-of-care ET 
with/without abemaciclib in patients who are starting adjuvant ET 
and CAMBRIA-1 (NCT05774951) compares camizestrant mono-
therapy with standard-of-care ET in patients after at least 2 years of 
standard adjuvant ET. 

Conclusions 
These data from the multipart SERENA-1, phase I study in pa-

tients with ER+, HER2� advanced breast cancer demonstrate that 
camizestrant 75 mg (phase III dose) has a tolerable safety profile 
when administered in combination with the CDK4/6i abemaciclib, 
palbociclib, and ribociclib. The patient population in this study had 
received extensive lines of prior therapy, including CDK4/6i, ful-
vestrant, and chemotherapies, and there was no selection for en-
docrine sensitivity. Despite this, encouraging clinical activity, 
including evidence of ESR1m ctDNA clearance, was observed for 

camizestrant in combination with each CDK4/6i, with no evidence 
of clinically relevant drug–drug interactions. 
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