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ABSTRACT
Novel selective estrogen receptor degraders (SERDs) are a promising therapeutic option under investigation 
for patients with estrogen receptor (ER)-positive/human epidermal growth factor receptor 2 (HER2)-negative 
breast cancer. The efficacy of novel SERDs in the treatment of advanced disease has prompted investigation 
into their use in the early disease setting, to reduce breast cancer recurrence. Here, we describe the design and 
rationale of the phase III, randomized, open-label CAMBRIA-1 and CAMBRIA-2 studies. CAMBRIA-1 and 
CAMBRIA-2 are comparing the next-generation oral SERD camizestrant versus standard-of-care endocrine 
therapy (aromatase inhibitors or tamoxifen) in patients with ER-positive/HER2-negative early breast cancer, 
who are at intermediate or high risk of disease recurrence. CAMBRIA-1 is comparing 5 years of camizestrant 
versus endocrine therapy in patients who have already received 2–5 years of standard endocrine therapy, with 
or without cyclin-dependent kinase 4/6 inhibitors, and are without recurrence. CAMBRIA-2 is comparing 7  
years of upfront adjuvant camizestrant versus endocrine therapy, with abemaciclib permitted in both 
treatment arms for the first 2 years. The primary endpoint for both studies is invasive breast cancer-free 
survival. Secondary endpoints include invasive disease-free survival, distant recurrence-free survival, overall 
survival, pharmacokinetics, patient-reported outcomes, safety and tolerability.
Tweetable abstract: CAMBRIA-1 and CAMBRIA-2 are ongoing, randomized, open-label trials of adjuvant 
camizestrant, either as an upfront treatment or as a treatment after standard endocrine therapy, in 
patients with HR+/HER2– early breast cancer at intermediate to high risk of disease recurrence.
Clinical Trial Registration: NCT05774951 (CAMBRIA-1); NCT05952557 (CAMBRIA-2).

PLAIN LANGUAGE SUMMARY
Why will we perform this study? People with early-stage breast cancer in which the cancer cells have 
receptors for the hormones estrogen and/or progesterone are typically treated with standard endocrine 
therapies, which are cancer treatments that remove or block hormones. After surgery, endocrine 
therapies such as tamoxifen, anastrozole, letrozole or exemestane, are usually given for at least 5  
years to prevent the breast cancer from returning and may be given for longer to high-risk patients. 
While this is currently the recommended treatment, it does not prevent cancer from returning in 
everyone. Camizestrant is a drug that blocks and degrades estrogen receptors in cancer cells, reducing 
their growth and spread. Previous research has already shown that camizestrant is more effective at 
delaying the growth and spread of advanced-stage breast cancer than fulvestrant, a currently approved 
treatment option for advanced-stage disease. Here, we describe the two CAMBRIA studies, which will 
test whether camizestrant is more effective than standard endocrine therapy at preventing breast 
cancer from returning in participants with early-stage disease.
How will we perform this study? In CAMBRIA-1, participants who have completed surgery and have 
been receiving adjuvant endocrine therapy for 2–5 years will be treated for 5 years with either cami
zestrant or a continuation of standard endocrine therapy. In CAMBRIA-2, participants who have 
completed surgery and received little or no prior endocrine therapy will be treated for 7 years with 
either camizestrant or standard endocrine therapy, with or without abemaciclib. Both studies will assess 
whether camizestrant increases the length of time participants live without their breast cancer return
ing. The studies will also assess how long participants live after receiving camizestrant compared with 
those who receive standard endocrine therapy, and how well participants cope with treatment side 
effects. The number of participants expected to receive study treatment is approximately 4300 in 
CAMBRIA-1 and approximately 5500 in CAMBRIA-2.

ARTICLE HISTORY
Received 8 November 2024  
Accepted 24 January 2025  

KEYWORDS
Breast; clinical trials; drug 
development; hormonal 
therapy; women’s health

CONTACT Andrew Walding andrew.walding@astrazeneca.com Late Development Oncology R&D, AstraZeneca, Cambridge CB2 0AA, UK

Supplemental data for this article can be accessed online at https://doi.org/10.1080/14796694.2025.2459548.

FUTURE ONCOLOGY                                                                                                                                               
2025, VOL. 21, NO. 7, 795–806
https://doi.org/10.1080/14796694.2025.2459548

© 2025 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/), 
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way. 
The terms on which this article has been published allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent.

https://doi.org/10.1080/14796694.2025.2459548
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/14796694.2025.2459548&domain=pdf&date_stamp=2025-03-10


1. Introduction

1.1. Current treatment approaches to estrogen receptor 
(ER)-positive/human epidermal growth factor receptor 2 
(HER2)-negative early breast cancer

In women, breast cancer is the most commonly diagnosed can
cer and the leading cause of cancer-related death, accounting for 
666,000 deaths worldwide in 2022 [1]. In high-income countries, 
most patients (~90%) present with cancer that is confined to the 
breast and lymph nodes (stages I – III) [2–5], of which 75% have 
tumors that are hormone receptor (HR)-positive (expressing ER 
and/or progesterone receptors [PgR]) [6].

For patients with ER-positive/HER2-negative early breast 
cancer, definitive surgery ± radiotherapy ± chemotherapy, fol
lowed by endocrine therapy offers curative potential [7–10]. 
The addition of abemaciclib (a cyclin-dependent kinase 4/6 
[CDK4/6] inhibitor) during the first 2 years of endocrine ther
apy is a recommended treatment option for certain patients at 
high risk of disease recurrence [10] and has been shown to 
improve disease-free survival at 5 years by 7.6% [11]. The 
addition of ribociclib to adjuvant endocrine therapy has 
been shown to improve invasive disease-free survival (IDFS) 
at 3 years by 3.3%, and is also a treatment option for certain 
patients at high risk of recurrence [12,13]. Mature overall 
survival (OS) data from trials evaluating the efficacy of
abemaciclib and ribociclib in the early breast cancer setting 
are awaited [11,12]. The addition of adjuvant olaparib (a poly 
[ADP-ribose] polymerase inhibitor) to endocrine therapy is 
a recommended treatment option for certain patients with 
germline BRCA1/2 gene mutations (gBRCAm) [10], and has 
been shown to improve OS at 6 years by 4.4% in patients 
with gBRCAm compared with endocrine therapy alone [14,15].

Standard-of-care adjuvant endocrine therapy options in 
women include aromatase inhibitors, tamoxifen, or a sequence 
of both. Choice of endocrine therapy is based on the individual risk 
of disease recurrence, the presence of comorbidities such as 
osteoporosis, treatment tolerability, patient preference, and 
menopausal status [8,10]. In pre- and perimenopausal women, 
ovarian function suppression (OFS) with either gonadotropin- 
releasing hormone (GnRH) agonists (also known as luteinizing 
hormone-releasing hormone agonists; LHRHa), radiation therapy, 
or bilateral oophorectomy is required with aromatase inhibitor 
treatment and may be considered in combination with tamoxifen. 
Whilst the addition of OFS to adjuvant tamoxifen has been shown 
to improve disease-free survival [16,17], tamoxifen monotherapy 
remains a valuable treatment option for premenopausal patients 
with lower-risk disease, considering the effects of treatment on 
patient quality of life [18]. Combined analysis of the SOFT and 
TEXT trials reported a significant improvement in disease-free 
survival in premenopausal patients treated with aromatase inhi
bitor + OFS compared with those treated with tamoxifen + OFS 
[19]. This was further supported by a meta-analysis reporting an 
approximate 3% reduction in the absolute risk of disease recur
rence at 5 and 10 years with aromatase inhibitor + OFS compared 
with tamoxifen + OFS [20]. In postmenopausal patients, aromatase 
inhibitor therapy has been associated with significantly longer 
disease-free survival and time to distant recurrence [21], as well 
as a lower 10-year breast cancer mortality rate and risk of endo
metrial cancer, compared with tamoxifen [22]. Nevertheless, the 
use of adjuvant tamoxifen offers a balance between efficacy and 
toxicity for some women, due to the increased risk of bone 
fractures associated with longer durations of aromatase inhibitor 
treatment [20,23]. Options for adjuvant endocrine therapy in men 
include tamoxifen or, if tamoxifen is contraindicated, an aromatase 
inhibitor combined with a GnRH analog [10].

The recommended duration of endocrine therapy is depen
dent on risk factors, including tumor stage, tumor biology, and 
menopausal status [7–9]. Whilst 5 years of endocrine therapy may 
be adequate for stage I, lymph node-negative breast tumors, 
a significant proportion of patients with nodal involvement remain 
at intermediate or high risk of recurrence with metastatic disease

Article highlights

Rationale for the CAMBRIA studies
● A significant proportion of patients with estrogen receptor (ER)- 

positive/human epidermal growth factor receptor 2 (HER2)-negative 
early breast cancer remain at intermediate or high risk of recurrence 
with metastatic disease following adjuvant treatment with standard 
endocrine therapy (aromatase inhibitors and/or tamoxifen). The risk 
of distant recurrence and death from breast cancer persists for 
decades after initial diagnosis, highlighting the urgent need to 
develop improved treatment options for these patients.

● Novel selective ER degraders (SERDs) capable of both complete ER 
antagonism and robust ER degradation are under investigation in 
patients with ER-positive/HER2-negative early breast cancer. These 
agents have the potential to deliver clinical efficacy superior to 
standard endocrine therapy by overcoming mechanisms of therapeu
tic escape.

● Camizestrant is a next-generation SERD and complete ER antagonist. 
In phase I and II clinical studies, camizestrant, as monotherapy and in 
combination with a cyclin-dependent kinase 4/6 (CDK4/6) inhibitor, 
has demonstrated a well-tolerated, dose-dependent safety profile 
and encouraging clinical activity in patients with ER-positive/HER2- 
negative advanced breast cancer.

● The efficacy of camizestrant in the treatment of advanced breast 
cancer has prompted investigation into its use in the early disease 
setting, as a strategy to reduce breast cancer recurrence and death 
due to metastatic disease.

Design of the CAMBRIA studies
● The phase III, randomized, open-label CAMBRIA studies are compar

ing camizestrant (75 mg once daily) versus standard-of-care endo
crine therapy (aromatase inhibitor or tamoxifen) in women and men 
with ER-positive/HER2-negative early breast cancer.

● CAMBRIA-1 is comparing 5 years of camizestrant versus endocrine 
therapy in patients who have received 2–5 years of standard endo
crine therapy, with or without CDK4/6 inhibitors, without recurrence. 
Eligible patients must have completed definitive locoregional therapy 
(surgery ± radiotherapy) ± (neo)adjuvant systemic chemotherapy and 
be at intermediate or high risk of recurrence. Patients will be rando
mized 1:1 to continue receiving standard endocrine therapy ± lutei
nizing hormone-releasing hormone agonist (LHRHa) or camizestrant  
± LHRHa.

● CAMBRIA-2 is comparing 7 years of upfront adjuvant camizestrant 
versus endocrine therapy, with or without adjuvant abemaciclib. 
Eligible patients must have completed definitive locoregional therapy 
(surgery ± radiotherapy) ± (neo)adjuvant systemic chemotherapy and 
be at intermediate – high or high risk of recurrence. Patients will be 
randomized 1:1 to receive standard endocrine therapy ± LHRHa ±  
abemaciclib or camizestrant ± LHRHa ± abemaciclib.

● The primary endpoint for both studies is invasive breast cancer-free 
survival, defined as per STEEP 2.0 criteria. Key secondary endpoints 
include invasive disease-free survival and distant recurrence-free 
survival.

Conclusion
● The CAMBRIA-1 and CAMBRIA-2 studies will help to define the role of 

camizestrant in the early disease setting in two distinct but over
lapping populations of patients at intermediate, intermediate – high 
or high risk of early or late disease recurrence.
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after 5 years of therapy (Figure 1) [24], and may be offered 
extended adjuvant endocrine therapy for up to 10 years [7–9]. 
For patients who are premenopausal at diagnosis, clinical practice 
guidelines recommend either 5 years of adjuvant aromatase inhi
bitor + OFS followed by a further 3–5 years of aromatase inhibitor, 
or 5 years of tamoxifen ± OFS followed by aromatase inhibitor or 
tamoxifen for 5 years or no further endocrine therapy, depending 
on menopausal status and risk of recurrence [9,10]. For patients 
who are postmenopausal at diagnosis, guidelines recommend an 
initial 2–5 years of aromatase inhibitor, which may be either 
extended to up to 10 years or followed by tamoxifen to a total 
of 5 years of endocrine therapy, depending on the patient’s risk 
profile. An alternative recommended option comprises an initial 
2–6 years of tamoxifen, which may then either be extended to 
a maximum of 10 years or followed by up to 5 years of aromatase 
inhibitor [8–10]. In postmenopausal women, extension of endo
crine therapy to 10 years with the aromatase inhibitor anastrozole 
was reported to offer no benefit over extension to 7 years [25], and 
7–8 years of endocrine therapy is widely considered optimal for 
most high-risk patients [9,25,26].

For patients with stage II – III early breast cancer, the risk of 
recurrence with metastatic disease following standard-of-care 
endocrine therapy has been shown to persist for up to 32 years 
[24,27]. Patients with four to nine positive nodes at
diagnosis have a reported 52% risk of distant recurrence and 
49% risk of death from breast cancer within 20 years of standard- 
of-care endocrine therapy [24]. The persistent risk of disease 
recurrence and the associated negative impact on patient long- 
term mental health [28] demonstrates a clear and urgent need to 
develop improved treatment options for patients with HR- 
positive, early-stage breast cancer with higher risk of recurrence.

1.2. The role of selective ER degraders (SERDs) in the 
treatment of early breast cancer

SERDs bind to the ligand-binding domain of ER alpha, antago
nize estrogen binding and induce proteasome-mediated

degradation of the receptor [29]. This provides an alternative 
endocrine therapy option with a distinct mechanism of action 
from aromatase inhibitors and selective ER modulators (SERMs) 
such as tamoxifen. Whilst there are currently no clinical trial data 
to support use of SERDs as adjuvant endocrine therapy in early 
breast cancer, and no approvals to date, fulvestrant was 
approved as a treatment for advanced breast cancer in 2002 
and has shown superior efficacy compared with anastrozole as 
a first-line treatment in postmenopausal patients with endocrine 
therapy-naïve advanced disease [30,31]. However, maximal ER 
inhibition is not achieved with fulvestrant [32–34] and adminis
tration via monthly intramuscular injections can be uncomforta
ble and burdensome for patients [35,36].

Molecular responses to short-term neoadjuvant endocrine 
therapy can be predictive of clinical response in the adjuvant 
setting [37]. In patients with HR-positive/HER2-negative early 
breast cancer, pre-surgical window-of-opportunity studies have 
demonstrated the ability of SERDs to reduce tumor ER and/or 
PgR scores [34,38], suppress the expression of key ER target 
genes [38], and decrease levels of the proliferation marker Ki67 
[34,38]. A potent, next-generation SERD (ngSERD) capable of 
greater target engagement than fulvestrant has therefore been 
hypothesized to deliver clinical efficacy superior to standard-of- 
care endocrine therapy in the adjuvant setting [34], with 
a potential for improved tolerability owing to the distinct mechan
ism of action compared to aromatase inhibitors and tamoxifen.

1.3. Camizestrant in ER-positive/HER2-negative breast 
cancer

Camizestrant is a ngSERD and complete ER antagonist 
(Figure 2) that was designed to improve on fulvestrant and 
first-generation oral SERDs [39]. In preclinical studies, camizes
trant demonstrated complete ER antagonism, robust and 
selective ER degradation, and significant antiproliferative activ
ity in models of ER-driven breast cancer with either wild-type 
or mutant estrogen receptor-1 genes (ESR1) [40]. In patient-

Figure 1. Distant recurrence in women with ER+ early breast cancer who were scheduled to receive 5 years of adjuvant endocrine therapy [24].
Data from 74,194 women with ER+ breast cancer and T1 or T2 disease enrolled in 78 trials at year 0 and scheduled to receive 5 years of adjuvant endocrine therapy and then discontinue 
therapy. Risk of distant recurrence by nodal involvement at diagnosis is shown: no nodal involvement, 1–3 nodes, 4–9 nodes. ER+: Estrogen receptor-positive. 
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derived xenograft models, camizestrant showed enhanced 
efficacy compared with fulvestrant [40].

Camizestrant has demonstrated a well-tolerated, dose- 
dependent safety profile and encouraging clinical activity in 
patients with ER-positive/HER2-negative advanced breast cancer 
in studies conducted as part of the SERENA clinical trial program 
[41–45]. In the phase I SERENA-1 trial, pharmacokinetics data 
confirmed the suitability of camizestrant for once-daily (QD) 
dosing and showed encouraging efficacy as monotherapy [45] 
and in combination with the standard-of care-agents abemaci
clib, palbociclib, and ribociclib [41–43,46], as well as with the 
pan-AKT inhibitor capivasertib [44]. In the randomized phase II 
SERENA-2 trial, camizestrant demonstrated a statistically signifi
cant and clinically meaningful improvement in progression-free 
survival (PFS) versus fulvestrant regardless of dose (75 mg or 150  
mg) in postmenopausal women with disease recurrence or pro
gression on one or more lines of endocrine therapy. Median PFS 
was 7.2 months with 75 mg camizestrant versus 3.7 months with 
fulvestrant (adjusted hazard ratio 0.58 [90% confidence interval 
(CI) 0.41, 0.81]), and 7.7 months with 150 mg camizestrant 
(adjusted hazard ratio vs fulvestrant 0.67 [90% CI 0.48, 0.92]) 
[47]. PFS with 75 mg camizestrant was consistent in patients 
with and without detectable ESR1 mutations [47]. In the phase
II, pre-surgical, window-of-opportunity SERENA-3 study, the bio
logical effects of three different camizestrant doses (75 mg, 150  
mg, and 300 mg) were evaluated in postmenopausal women 
with ER-positive/HER2-negative early breast cancer. 
Camizestrant reduced ER expression by approximately 65% irre
spective of dose or treatment duration, and reduced Ki67 score 
by approximately 82% within 15 days of treatment, irrespective 
of dose. Together, SERENA-2 and SERENA-3 demonstrated that 
75 mg camizestrant achieved maximal efficacy, supporting 75  
mg QD as the optimal and recommended camizestrant dose [48].

Ongoing phase III trials are now evaluating camizestrant plus 
CDK4/6 inhibitors in ER-positive/HER2-negative advanced breast 
cancer. SERENA-4 (NCT04711252) is evaluating the safety and 
efficacy of camizestrant + palbociclib versus anastrozole + palbo
ciclib in patients who have not received any previous systemic

treatment for their locoregionally recurrent or metastatic disease. 
SERENA-6 (NCT04964934) is evaluating the safety and efficacy of 
switching from aromatase inhibitors (letrozole or anastrozole) to 
camizestrant, whilst maintaining the same CDK4/6 inhibitor part
ner (palbociclib, abemaciclib, or ribociclib), in patients with ESR1 
mutations detectable in circulating tumor DNA [29].

The efficacy of camizestrant, as well as other novel SERDs, 
in the treatment of advanced breast cancer has prompted 
investigation into their use in the early disease setting, as 
a strategy to reduce breast cancer recurrence and death due 
to metastatic disease. Several ongoing clinical studies are 
evaluating novel oral SERDs in the adjuvant setting in early- 
stage breast cancer, including camizestrant (CAMBRIA-1 and 
CAMBRIA-2, described here), giredestrant [49,50], and imlunes
trant [51,52]; results of these studies are awaited.

1.4. The potential of camizestrant to reduce the risk of 
recurrence in ER-positive/HER2-negative early breast 
cancer

The CAMBRIA studies are investigating the potential of cami
zestrant to reduce the risk of recurrence in patients with ER- 
positive/HER2-negative early breast cancer, compared with 
standard endocrine therapy. CAMBRIA-1 (NCT05774951) is 
evaluating the benefit of 5 years of camizestrant treatment in 
patients with an intermediate or high risk of recurrence who 
have completed definitive locoregional therapy and received 
2–5 years of standard endocrine therapy for ER-positive/HER2- 
negative early breast cancer without disease recurrence. 
CAMBRIA-2 (NCT05952557) is examining the benefit of 7  
years of upfront adjuvant camizestrant in patients with ER- 
positive/HER2-negative early breast cancer at intermediate – 
high or high risk of disease recurrence.

Abemaciclib will be permitted in both treatment arms in 
CAMBRIA-2 according to local practice and availability, and 
prior treatment with CDK4/6 inhibitor and olaparib is per
mitted in CAMBRIA-1.

Figure 2. Camizestrant mechanism of action.
ER: Estrogen receptor; ngSERD: Next-generation selective estrogen receptor degrader. 

Figure adapted with permission from Turner N, et al. Design of SERENA-6, a phase III switching trial of camizestrant in ESR1-mutant breast cancer during first-line treatment. Future 
Oncology 2023. Copyright © 2023 Cynthia Huang-Bartlett. This work is licensed under the http://creativecommons.org/licenses/by-nc-nd/4.0/Attribution-NonCommercial-NoDerivatives 4.0 
Unported License, reprinted by permission of Informa UK Limited, trading as Taylor & Francis Group https://www.tandfonline.com. 
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2. Study designs

Descriptions of the CAMBRIA-1 and CAMBRIA-2 study designs 
are based on CAMBRIA-1 clinical study protocol version 4.0 
(11 March 2024) and CAMBRIA-2 clinical study protocol version 
3.0 (20 May 2024).

2.1. Objectives

The primary objective of CAMBRIA-1 is to demonstrate the 
superiority of camizestrant compared with standard endocrine 
therapy by assessment of invasive breast cancer-free survival 
(IBCFS) in patients who have already received 2–5 years of 
standard endocrine therapy, with or without CDK4/6 inhibi
tors, and are without recurrence. The primary objective of 
CAMBRIA-2 is to demonstrate the superiority of camizestrant 
versus standard endocrine therapy, with or without adjuvant 
abemaciclib, by assessment of IBCFS.

2.2. Study designs

CAMBRIA-1 is a phase III randomized, open-label study that 
aims to assess the efficacy and safety of extended adjuvant
therapy with camizestrant versus standard endocrine therapy 
in patients with ER-positive/HER2-negative early breast cancer. 
Patients will be randomized 1:1 to continue receiving standard 
endocrine therapy of the investigator’s choice (tamoxifen or 
aromatase inhibitor) ± LHRHa or camizestrant ± LHRHa 
(Figure 3).

CAMBRIA-2 is a phase III, randomized, open-label study that 
aims to assess the efficacy and safety of upfront camizestrant 
versus standard endocrine therapy in patients with ER-positive 
/HER2-negative early breast cancer. Patients will be rando
mized 1:1 to receive standard endocrine therapy of the inves
tigator’s choice (tamoxifen or aromatase inhibitor) ± LHRHa ±  
abemaciclib or camizestrant ± LHRHa ± abemaciclib (Figure 4).

2.3. Study treatments

In both studies patients will be centrally assigned to rando
mized study treatment using an interactive voice/web 
response system. In both studies, the control arm is standard 
endocrine therapy of the investigator’s choice: tamoxifen (20  
mg QD) or aromatase inhibitor (exemestane 25 mg, letrozole 
2.5 mg, or anastrozole 1 mg QD). Patients randomized to the 
standard endocrine therapy arm may switch from one endo
crine therapy to another if clinically indicated during the 
study. The dose of camizestrant in both studies is 75 mg QD, 
and dose reductions will not be permitted.

In CAMBRIA-1, pre- and perimenopausal female patients, and 
male patients, must receive an LHRHa if receiving camizestrant. 
Pre- and perimenopausal female patients, and male patients 
receiving standard-of-care treatment with aromatase inhibitors or 
tamoxifen will receive LHRHa as medically applicable. In CAMBRIA- 
2, pre- and perimenopausal female patients in both treatment 
arms, and male patients receiving camizestrant or aromatase inhi
bitors must receive an LHRHa. LHRHa in both studies will be 
goserelin, leuprorelin, or triptorelin, and will be administered as 
monthly or 3-monthly injections per investigator’s discretion.

Treatment for 60 months in CAMBRIA-1 and 84 months in 
CAMBRIA-2 will enable a total duration of endocrine therapy 
(including endocrine therapy prior to enrollment) of up to 
approximately 10 years and 7 years, respectively. This is in line 
with current literature indicating extended endocrine therapy 
beyond 5 years, i.e., the current standard of care, may reduce 
risk of recurrence in higher-risk patients [25,53]. In both studies, 
randomized patients will receive study treatment until an IBCFS 
event, completion of the defined treatment period, patient with
drawal of consent, initiation of subsequent anti-cancer therapy 
or investigator determination that the patient is no longer ben
efiting from study treatment.

2.4. Eligibility criteria

For both studies, eligible patients (Table 1) are women (pre-, post-, 
and perimenopausal) and men aged ≥18 years with histologically 
confirmed ER-positive/HER2-negative early-stage resected breast 
cancer with absence of advanced disease (ER-positivity defined as 
ER expression in > 10% of tumor cells; HER2-negativity defined as 
0 or 1+ intensity on immunohistochemical [IHC] testing or no 
amplification on in situ hybridization). In CAMBRIA-1, patients 
must have completed definitive locoregional therapy (surgery ±  
radiotherapy) ± (neo)adjuvant systemic chemotherapy and be at 
intermediate or high risk of recurrence, as defined in the protocol. 
Patients must be receiving standard adjuvant endocrine therapy 
for ≥ 2 and ≤5 years (+3 months) with at least 5 years of remaining 
adjuvant endocrine therapy planned. In CAMBRIA-2, patients must 
have completed definitive locoregional therapy (surgery ± radio
therapy) ± (neo)adjuvant systemic chemotherapy and be at inter
mediate – high or high risk of recurrence, as defined in the
protocol.

Key exclusion criteria across both studies include inoperable 
locally advanced breast cancer, or distant metastatic disease, 
pathological complete response following neoadjuvant therapy, 
specified prior or concomitant therapy (including previous treat
ment with camizestrant, investigational SERDs or investigational 
endocrine agents [CAMBRIA-1]/investigational ER-targeting 
agents [CAMBRIA-2]) or fulvestrant, prior breast cancer, specified 
previous cancers, and specified cardiac symptoms or 
abnormalities.

2.5. Planned sample sizes

The number of patients randomized to receive study treat
ment will be approximately 4300 in CAMBRIA-1 and approxi
mately 5500 in CAMBRIA-2.

2.6. Study procedures

In both studies, disease recurrence assessments will be 
performed at months 4 and 7, followed by every 6 months 
thereafter up to 60 months (CAMBRIA-1) or 84 months 
(CAMBRIA-2) (regardless of treatment discontinuation), 
and then every 12 months (or when clinically indicated) 
until distant disease recurrence, death, or end of study. 
Patients who have discontinued study treatment prior to 
distant recurrence, regardless of whether or not they have 
commenced subsequent anti-cancer therapy, will be
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followed up with disease recurrence assessments unless 
they have withdrawn all consent to study-related assess
ments. Disease recurrence events to be assessed by the 
local investigator include ipsilateral breast and other locor
egional invasive breast cancer events, invasive contralat
eral breast cancer, distant recurrence and death 
(attributable to any cause). Second primary non-breast 
invasive cancer will also be assessed. Patient-reported out
come measurements in CAMBRIA-1 and CAMBRIA-2 will 
include several clinical outcome assessment tools to help

inform the overall benefitrisk profile of treatment in this 
setting. In both studies, pre-dose whole blood samples will 
be collected for pharmacokinetics analysis from a subset of 
the study population. Adverse events will be monitored at 
every visit or via phone or video call outside of the visiting 
schedule throughout the study and during the safety fol
low-up period of 28 days (+7 days) following last dose of 
study treatment. An independent data monitoring commit
tee will review unblinded safety data and interim efficacy 
data and make recommendations on continuing the study 

Figure 3. CAMBRIA-1 trial schema.
The CAMBRIA-1 study design presented aligns with clinical study protocol global amendment 3 v4.0 (11 March 2024). 

*ER+: ER expression in > 10% of tumor cells; HER2–: IHC 0 or 1-positive and negative by ISH; †Investigator’s choice: AI (exemestane, letrozole, anastrozole) or tamoxifen, standard dose per 
investigator, once daily. Pre- and perimenopausal women, and men, will be administered an LHRHa per local guidelines; ‡Pre- and perimenopausal women, and men, receiving camizestrant 
must be administered an LHRHa. 

AI: Aromatase inhibitor; BC: Breast cancer; CDK4/6i: Cyclin-dependent kinase 4/6 inhibitor; DRFS: Distant relapse-free survival; ECOG PS: Eastern Cooperative Oncology Group performance 
status; ER: Estrogen receptor; ET: Endocrine therapy; HER2: Human epidermal growth factor receptor 2; IBCFS: Invasive breast cancer-free survival; IDFS: Invasive disease-free survival; IHC: 
Immunohistochemistry; ISH: in situ hybridization; LHRH(a): Luteinizing hormone-releasing hormone (agonist); OS: Overall survival; QD: Once daily; R: Randomized. 

Figure 4. CAMBRIA-2 trial schema.
The CAMBRIA-2 study design presented aligns with clinical study protocol global amendment 1 v3 (20 May 2024). 

*ER+: ER expression in > 10% of tumor cells; HER2–: IHC 0 or 1-positive and negative by ISH; †Investigator’s choice: AI (exemestane, letrozole, anastrozole) or tamoxifen, standard dose per 
investigator, once daily. Pre- and perimenopausal female patients in both treatment arms will be administered an LHRHa. Male patients will be administered an LHRHa if receiving AI. ‡Pre- 
and perimenopausal women, and men, receiving camizestrant must be administered an LHRHa. 

AI: Aromatase inhibitor; BC: Breast cancer; CDK4/6i: Cyclin-dependent kinase 4/6 inhibitor; CT: Chemotherapy; DRFS: Distant relapse-free survival; ECOG PS: Eastern Cooperative Oncology 
Group performance status; ER: Estrogen receptor; ET: Endocrine therapy; HER2: Human epidermal growth factor receptor 2; IBCFS: Invasive breast cancer-free survival; IDFS: Invasive disease- 
free survival; IHC: Immunohistochemistry; ISH: In situ hybridization; LHRH(a): Luteinizing hormone-releasing hormone (agonist); OS: Overall survival; QD: Once daily; R: Randomized. 
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based on their analysis. Compliance with the study inter
vention will be assessed and documented at each study 
assessment for patients self-administering study treatment 
at home by counting the number of returned capsules and 
by direct questioning. Additionally, all patients will be 
requested to complete a monthly Treatment Adherence 
Diary. All patients will undergo an end-of-treatment visit 
and follow-up visits will be carried out every 12 months 
from the safety follow-up visit for assessment of survival 
up until the end of the study. Following completion of the 
study treatment period, patients will be treated in accor
dance with local practice guidelines.

2.7. Endpoints

The primary endpoint for both studies is IBCFS. Key secondary 
endpoints include IDFS and distant recurrence-free survival 
(DRFS). Clinical efficacy endpoints (IBCFS, IDFS, DRFS) are 
defined as per Standardized Definitions for Efficacy End 
Points (STEEP) 2.0 criteria [54]. Other secondary endpoints 
include OS, patient-reported outcomes, and pharmacokinetics.
Safety and tolerability will be evaluated in terms of type, 
incidence, severity (as graded by National Cancer Institute- 
Common Terminology Criteria for Adverse Events v5.0), ser
iousness and relationship of adverse events to study treat
ments (Table 2).

2.8. Statistical analyses

The primary analysis of IBCFS will be conducted using stratified 
log-rank test adjusting for study-specific stratification factors. 
Descriptive statistics will be used to present safety data.

2.9. Ethical considerations

The protocols, any protocol amendments, and all other 
relevant documents for the multicenter CAMBRIA-1 and 
CAMBRIA-2 studies were approved by an institutional 
review board or independent ethics committee at each 
participating institution before the studies were initiated. 
Both studies are being conducted in accordance with

consensus ethical principles derived from international 
guidelines, including the Declaration of Helsinki and the 
Council for International Organizations of Medical Sciences 
International Ethical Guidelines, applicable good clinical 
practice guidelines, and all applicable local laws and reg
ulations. Efforts will be made to ensure equality, diversity,
and inclusion during patient recruitment and written, 
informed consent will be obtained from all patients by 
the investigator or suitably trained representative prior to 
initiation of study procedures.

2.10. Participating institutions

In CAMBRIA-1 and CAMBRIA-2, patients will be randomized at 
682 study sites in 39 countries and 700 sites in 43 countries, 
respectively (Figure 5). All participating sites are listed on 
ClinicalTrials.gov.

3. Conclusions

A significant proportion of patients with ER-positive/HER2- 
negative early breast cancer are considered to have an 
intermediate/intermediate – high or high risk of recur
rence with incurable disease following standard-of-care 
endocrine therapy, with the risk of recurrence persisting 
for decades after the initial diagnosis. New endocrine 
therapy options with greater clinical efficacy are required 
to address this unmet need. Camizestrant is a ngSERD and 
complete ER antagonist that has demonstrated encoura
ging clinical activity in the advanced disease setting, as 
well as clinical pharmacodynamic activity in the pre- 
operative setting, and has the potential to improve on 
current standard-of-care endocrine therapy in early breast 
cancer. The CAMBRIA-1 and CAMBRIA-2 studies will help 
to define the role of camizestrant in the early disease 
setting, in two distinct but overlapping populations of 
patients at intermediate/intermediate – high or high risk 
of either early or late disease recurrence. The studies aim 
to address the clinical unmet need in these populations 
by reducing the risk of recurrence and death due to 
metastatic disease.

Table 2. Study endpoints used in CAMBRIA-1 and CAMBRIA-2.

Endpoint Definition

Primary IBCFS Time from randomization to the date of the first occurrence of invasive IBTR, locoregional invasive breast cancer recurrence, 
distant recurrence, invasive contralateral breast cancer, or death due to any cause (second primary non-breast invasive 
cancers are excluded)

Secondary IDFS Time from randomization to the date of the first occurrence of invasive IBTR, locoregional invasive breast cancer recurrence, 
distant recurrence, invasive contralateral breast cancer, second primary non-breast invasive cancer, or death due to any 
cause

DRFS Time from randomization to the date of first distant recurrence or death from any cause
OS Time from randomization until death from any cause
Patient-reported 

outcomes
As evaluated using selected EORTC instruments, Patient-Reported Outcomes Version of the Common Terminology Criteria for 

Adverse Events, Patients’ Global Impression of Treatment Tolerability and Patients’ Global Impression of Severity instruments
Safety and tolerability Safety and tolerability will be evaluated in terms of type, incidence, severity (as graded by NCI-CTCAE v5.0), seriousness, and 

relationship to study treatments of AEs, vital signs, clinical laboratory results, ECG recordings, and ophthalmological 
assessments

Additional analyses Pharmacokinetics

Clinical efficacy endpoints (IBCFS, IDFS, DRFS) are defined as per STEEP 2.0 criteria [54]. 
AE: Adverse event; DRFS: Distant relapse-free survival; ECG: Electrocardiogram; EORTC: European Organisation for Research and Treatment of Cancer; IBCFS: Invasive 

breast cancer-free survival; IBTR: Ipsilateral breast tumor recurrence; IDFS: Invasive disease-free survival; NCI-CTCAE v5.0: National Cancer Institute – Common 
Terminology Criteria for Adverse Events version 5.0; OS: Overall survival; R: Randomized; QD: Once daily. 
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