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P R O C E E D I N G S 1 

(8:00 a.m.) 2 

Call to Order  3 

Introduction of Committee  4 

  DR. VASAN:  Good morning, and welcome.  I 5 

would first like to remind everyone to please mute 6 

your line when you are not speaking.  All members of 7 

the public are reminded to silence their phones and 8 

other devices, and to otherwise refrain from 9 

disrupting the meeting.  Loud talking or applause may 10 

make it difficult for meeting participants and 11 

observers to hear the proceedings. 12 

  My name is Dr. Neil Vasan, and I will be 13 

chairing this meeting.  I now call the morning 14 

session of the April 30, 2026 meeting of the 15 

Oncologic Drugs Advisory Committee to order.  We'll 16 

start by going around the table and introducing 17 

ourselves by stating our names and affiliations.  We 18 

will start with the FDA to my left and go around the 19 

table. 20 

  DR. DE CLARO:  Angelo de Claro, Acting 21 

Director, FDA, Oncology Center for Excellence. 22 
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  DR. AMIRI-KORDESTANI:  Laleh 1 

Amiri-Kordestani, Division Director of Division of 2 

Oncology 1. 3 

  DR. SHAH:  Mirat Shah, Medical Oncologist and 4 

Clinical Team Lead. 5 

  DR. DONALDSON:  Joshua Donaldson, Medical 6 

Officer, Division of Oncology 1. 7 

  DR. WEDAM:  Suparna Wedam, FDA, Clinical 8 

Safety Reviewer. 9 

  DR. LIM:  Daeyoung Lim, Mathematical 10 

Statistician, FDA. 11 

  DR. CHOUEIRI:  Toni Choueiri, Dana-Farber 12 

Cancer Institute, Boston. 13 

  DR. VASAN:  Neil Vasan, Breast Oncologist and 14 

Physician Scientist, NYU Langone. 15 

  DR. FRIMPONG:  Joyce Frimpong, Designated 16 

Federal Officer, FDA. 17 

  DR. COMPAGNI-PORTIS:  Natalie 18 

Compagni-Portis, Patient Representative. 19 

  DR. LIPKOWITZ:  Stan Lipkowitz, Chair of the 20 

Women's Malignancies Branch at the NCI, and Breast 21 

Oncologist. 22 
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  DR. COLONNA:  Sarah Colonna, Breast Medical 1 

Oncologist at Huntsman Cancer Institute and the VA. 2 

  DR. KELLEY:  My name is Michael Kelley.  I'm 3 

a Medical Oncologist at Duke University, where I'm 4 

Professor of Medicine, and I'm also the Executive 5 

Director for the National Oncology Program for the 6 

Department of Veterans Affairs. 7 

  DR. DODD:  Lori Dodd.  I'm a Biostatistician 8 

at the National Institute of Allergy and Infectious 9 

Diseases, and I was formerly in the Division of 10 

Cancer Treatment and Diagnosis at NCI. 11 

  DR. BALLMAN:  Karla Ballman, Biostatistician, 12 

Mayo Clinic, Rochester, Minnesota. 13 

  DR. FRENKL:  Tara Frenkl.  I'm the Head of 14 

Global Medical and Real-World Evidence at Bayer 15 

Pharmaceuticals, and I am the industry rep. 16 

  DR. FRIMPONG:  And Dr. Gradishar, if you 17 

could please introduce yourself again. 18 

  DR. GRADISHAR:  Yes.  Dr. Bill Gradishar, 19 

Northwestern University. 20 

  DR. VASAN:  For topics such as those being 21 

discussed at this meeting, there are often a 22 
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variety of opinions, some of which are quite 1 

strongly held.  Our goal is that this meeting will 2 

be a fair and open forum for discussion of these 3 

issues, and that individuals can express their 4 

views without interruption.  Thus, as a gentle 5 

reminder, individuals will be allowed to speak into 6 

the record only if recognized by the chairperson.  7 

We look forward to a productive meeting. 8 

  In the spirit of the Federal Advisory 9 

Committee Act and the Government in the Sunshine 10 

Act, we ask the advisory committee members take 11 

care that their conversations about the topic at 12 

hand take place in the open forum of the meeting.  13 

We are aware that members of the media are anxious 14 

to speak with the FDA about these proceedings; 15 

however, FDA will refrain from discussing the 16 

details of this meeting with the media until its 17 

conclusion. 18 

  Also, the committee is reminded to please 19 

refrain from discussing the meeting topic during 20 

breaks or lunch.  Thank you. 21 

  Dr. Frimpong will read the Conflict of 22 
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Interest Statement for the meeting. 1 

Conflict of Interest Statement 2 

  DR. FRIMPONG:  Thank you. 3 

  The FDA is convening today's meeting of the 4 

Oncologic Drugs Advisory Committee under the 5 

Federal Advisory Committee Act of 1972.  At today's 6 

meeting, the committee will discuss new drug 7 

application 220359, for camizestrant tablets, 8 

submitted by AstraZeneca Pharmaceuticals.  The 9 

proposed indication is in combination with a CDK4/6 10 

inhibitor, palbociclib, ribociclib and abemaciclib, 11 

for the treatment of adult patients with hormone 12 

receptor-positive, human epidermal growth factor 13 

receptor 2-negative, locally advanced or metastatic 14 

breast cancer upon the emergence of ESR1 mutation 15 

during first-line endocrine-based therapy, and 16 

based on an FDA approved test. 17 

  With the exception of the industry 18 

representative, the members of the committee are 19 

special or regular government employees and are 20 

subject to federal conflict of interest laws and 21 

regulations.  Accordingly, FDA has reviewed the 22 
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financial interests of the committee members for 1 

compliance with federal ethics and conflict of 2 

interest laws.  We have screened the members for 3 

potential financial conflicts of interest related 4 

to today's meeting agenda, both their own interests 5 

and those imputed to them, including those of their 6 

spouses, minor children, and employers. 7 

  Based on the agenda for today's meeting and 8 

all financial interests reported by the committee 9 

members, FDA has determined that all members of 10 

this advisory committee are in compliance with 11 

federal ethics and conflict of interest laws, and 12 

as a result, no conflict of interest waivers under 13 

18 U.S.C. 208 have been issued in connection with 14 

this meeting. 15 

  Dr. Tara Frenkl of Bayer Pharmaceuticals is 16 

participating in this meeting as a non-voting 17 

industry representative acting on behalf of 18 

regulated industry.  Consistent with Commissioner 19 

Makary's April 17, 2025 statement, FDA is only 20 

including industry representatives in advisory 21 

committee meetings where required by statute.  FDA 22 
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is required to include an industry representative 1 

in today's meeting under 21 U.S.C. 355(n)(3)(c). 2 

  Industry representatives are not appointed 3 

as special government employees nor are they 4 

regular government employees.  Industry 5 

representatives serve as non-voting members of the 6 

committee.  Non-voting industry representatives 7 

represent all regulated industry and not any 8 

particular association, company, product, or 9 

ingredient, and is bringing general industry 10 

perspective to the committee. 11 

  Under FDA regulations, although a non-voting 12 

member serves in a representative capacity, the 13 

non-voting member shall exercise restraint in 14 

performing such functions and may not engage in 15 

unseemly advocacy or attempt to exert undue 16 

influence over the other members of the committee.  17 

FDA asks that all other participants, including the 18 

open public hearing speakers, advise the committee 19 

of any financial relationships that they may have 20 

with any of the affected firms, its products, and 21 

if known, its direct competitors. 22 
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  We would like to remind the members that if 1 

the discussions involve any products or firms not 2 

already on the agenda for which an FDA participant 3 

has a personal or imputed financial interest, the 4 

participant needs to inform the DFO and exclude 5 

themselves from the discussion, and their exclusion 6 

will be noted for the record.  Thank you. 7 

  DR. VASAN:  We will now proceed with FDA 8 

opening remarks by Dr. Mirat Shah. 9 

FDA Opening Remarks - Mirat Shah 10 

  DR. SHAH:  Good morning.  My name is Mirat 11 

Shah, and I'm a medical oncologist at FDA.  I'd like 12 

to welcome the members of the committee, patients, 13 

other members of the public, and the AstraZeneca 14 

team, and thank them for attending and participating 15 

in today's meeting.  The focus of this morning's 16 

discussion will be the new drug application for 17 

camizestrant, which was submitted by AstraZeneca, and 18 

who I will refer to as the applicant. 19 

  My presentation will be an introduction to 20 

the issues that the FDA review team would like to 21 

discuss.  I will first give some background on 22 
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hormone receptor-positive HER2-negative metastatic 1 

breast cancer, as well as on tumor ESR1 mutations.  I 2 

will then review the SERENA-6 trial design and 3 

outline some of the challenges it poses.  After that, 4 

I will provide a high-level summary of results and 5 

highlight some of the difficulties in interpreting 6 

these results.  I will then share some considerations 7 

for the committee and close with the voting question. 8 

  First, some background.  Hormone 9 

receptor-positive HER2-negative metastatic breast 10 

cancer is incurable.  All treatments are palliative, 11 

and the purpose of therapy is to prolong patient 12 

survival while reducing disease symptoms and 13 

preserving their ability to function.  Patients will 14 

typically need treatment for the rest of their 15 

lifetime. 16 

  Usually a patient receives one treatment or 17 

treatment regimen until they experience disease 18 

progression, and then a new treatment is started.  19 

The goal is to maximize the benefit of each line of 20 

treatment to ultimately extend life.  For patients in 21 

the U.S., first-line treatment is typically an 22 
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aromatase inhibitor, a type of endocrine therapy, in 1 

combination with cyclin-dependent kinases 4 and 6 2 

inhibitor.  After first-line treatment, options for 3 

next lines of treatment include endocrine therapy 4 

alone or in combination with targeted therapies, 5 

antibody drug conjugates, and chemotherapies. 6 

  Estrogen receptor 1, or ESR1, is the gene 7 

that encodes estrogen receptor alpha.  ESR1 mutation 8 

is an acquired resistance mutation that the tumor 9 

develops in response to aromatase inhibitor 10 

treatment.  At diagnosis of hormone receptor-positive 11 

metastatic breast cancer, fewer than 5 percent of 12 

patients will have this tumor mutation.  After 13 

disease progression on an aromatase inhibitor, 40 to 14 

50 percent of patients will have this tumor mutation. 15 

  There are two oral estrogen receptor 16 

antagonists, a class of endocrine therapy which are 17 

FDA approved for treatment of patients with tumor 18 

ESR1 mutations after they have experienced disease 19 

progression on an aromatase inhibitor and CDK4/6 20 

inhibitor.  It is unknown if starting a new therapy 21 

earlier at detection of ESR1 mutation and prior to 22 
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disease progression offers long-term benefit to 1 

patients. 2 

  The applicant seeks an indication for 3 

camizestrant, an oral estrogen receptor antagonist, 4 

in patients with ESR1 mutation detected during 5 

first-line endocrine-based therapy.  Camizestrant is 6 

not approved for any indication in the U.S. or 7 

worldwide. 8 

  To support their proposed indication, the 9 

applicant submitted results from the SERENA-6 trial.  10 

Before I explain the trial design a little bit more, 11 

I want to point out that the treatment paradigm 12 

evaluated in SERENA-6 is experimental and does not 13 

represent standard of care for patients with hormone 14 

receptor-positive metastatic breast cancer. 15 

  SERENA-6 contained two parts or two steps.  16 

Patients with ER-positive HER2-negative locally 17 

advanced or metastatic breast cancer were eligible 18 

for step 1.  They had to be taking an aromatase 19 

inhibitor and CDK4/6 inhibitor for at least 6 months, 20 

but could have been receiving these treatments for 21 

longer.  They underwent testing for ESR1 mutation in 22 
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circulating tumor DNA and could be retested every 1 

2 to 3 months. 2 

  Patients who had a detectable ESR1 mutation 3 

and who had no evidence of clinical or radiographic 4 

disease progression, as determined by the 5 

investigator, were eligible for step 2.  In step 2, 6 

patients were randomly assigned 1 to 1 to either 7 

switch their endocrine therapy to camizestrant and 8 

continue the CDK4/6 inhibitor or to continue 9 

aromatase inhibitor in combination with CDK4/6 10 

inhibitor.  The CDK4/6 inhibitor options included all 11 

three approved agents:  abemaciclib, palbociclib, or 12 

ribociclib.  On both arms, patients continued the 13 

same CDK4/6 inhibitor at the same dose, which they 14 

were currently receiving. 15 

  Key stratification factors for randomization 16 

included how long patients had already been on an 17 

aromatase inhibitor and CDK4/6 inhibitor, either less 18 

than 18 months or 18 months and longer, and whether 19 

the ESR1 mutation was detected on the first test or 20 

subsequent test.  The primary endpoint was 21 

progression-free survival, defined as time from 22 
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randomization in step 2 until radiographic disease 1 

progression as determined by the investigator 2 

according to RECIST criteria or death.  3 

Progression-free survival 2 and overall survival were 4 

key secondary endpoints. 5 

  The biggest concern with the SERENA-6 trial 6 

is that approving the drug camizestrant would include 7 

an endorsement of a treatment paradigm that does not 8 

have established clinical benefit.  It is unknown 9 

whether changing therapy at detection of an ESR1 10 

mutation, rather than waiting until radiographic 11 

progression to start a new treatment, improves 12 

long-term outcomes like overall survival for 13 

patients. 14 

  This slide depicts the standard of care 15 

approach, where patients receive one treatment 16 

regimen from metastatic diagnosis until evidence of 17 

radiographic disease progression, and then start a 18 

new treatment regimen.  The slide also shows the 19 

approach represented by SERENA-6, where patients 20 

changed treatment at detection of a mutation in blood 21 

prior to radiographic progression. 22 
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  To our knowledge, no prior trial or other 1 

body of evidence has established that the SERENA-6 2 

approach improves long-term outcomes compared to the 3 

standard approach.  The SERENA-6 trial also does not 4 

answer this question, as there is no evaluation of 5 

changing therapy at an earlier timepoint compared to 6 

changing therapy at a standard timepoint built into 7 

the trial design.  I will come back to this concern 8 

later in my presentation. 9 

  Now I will turn our attention to the SERENA-6 10 

results summarized at a high level on this slide.  11 

SERENA-6 met its primary PFS endpoint with a hazard 12 

ratio of 0.44 and the 95 percent confidence interval 13 

shown.  The estimated median PFS on both arms is also 14 

shown on this slide.  The trial also met its PFS2 15 

endpoint, and current overall survival data are 16 

immature. 17 

  Despite these positive findings, FDA is 18 

concerned that the results do not address the 19 

fundamental issue of whether the treatment paradigm 20 

represented by SERENA-6 provides long-term benefit to 21 

patients.  I will go through these results in more 22 
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detail and highlight some of the interpretation 1 

challenges they pose in the next few slides. 2 

  Even though the PFS endpoint was met in 3 

SERENA-6, FDA is concerned about the interpretation.  4 

Typically, trials in hormone receptor-positive 5 

metastatic breast cancer randomize patients and 6 

measure PFS starting at times when a new treatment is 7 

clearly necessary.  For example, trials in the 8 

first-line setting enroll patients at diagnosis of 9 

metastatic disease and trials in the second- or 10 

later-line settings enroll patients with clear 11 

evidence of radiographic disease progression on prior 12 

therapy. 13 

  ESR1 mutation detection is not typically 14 

associated with other signs or symptoms of 15 

progression, and patients on the control arm of 16 

SERENA-6, who as a reminder did not change treatment 17 

at randomization, had a median PFS of approximately 18 

9 months on current therapy.  By switching treatment 19 

early, patients may be forgoing some time on a 20 

treatment regimen they are tolerating and on which 21 

they are clinically stable.  Additionally, while the 22 
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6.8-month median PFS improvement in SERENA-6 may 1 

appear promising, its clinical meaningfulness is 2 

uncertain because it was measured from a non-standard 3 

timepoint when patients did not need a treatment 4 

change for disease control and no overall survival 5 

benefit has been shown. 6 

  PFS2 was a key secondary endpoint in 7 

SERENA-6, measured as time from randomization until 8 

the second disease progression or death.  The PFS2 9 

endpoint was met in SERENA-6, and the applicant may 10 

suggest that the PFS2 result shows that the effect of 11 

camizestrant carries forward beyond the initial 12 

progression.  However, the FDA review team does not 13 

agree with this conclusion.  FDA does not typically 14 

use PFS2 for regulatory decision making, as it does 15 

not isolate the effect of the experimental drug.  16 

Additionally, there are usually concerns with lack of 17 

standardization and subsequent treatments and 18 

assessments. 19 

  In SERENA-6, subsequent therapy after first 20 

disease progression was not embedded into the trial, 21 

and investigators could choose which therapy to 22 
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start.  The choice of subsequent therapy was also 1 

affected by regional availability and local standards 2 

of care, leading to a great deal of heterogeneity, 3 

with patients receiving one of many different 4 

therapies or regimens in different therapeutic 5 

classes.  Investigators could also determine when to 6 

start subsequent therapy after first disease 7 

progression. 8 

  In terms of assessments, investigators were 9 

allowed to determine a PFS2 event on the basis of 10 

either RECIST radiographic progression, non-RECIST 11 

radiographic progression, or clinical progression.  12 

Allowing this variety of assessments introduced even 13 

more variability into the evaluation of this 14 

endpoint.  For these reasons, FDA does not consider 15 

the PFS2 information in SERENA-6 reliable. 16 

  Furthermore, the biggest challenge for PFS 17 

and PFS2 in SERENA-6 is that neither evaluates 18 

whether receiving a new treatment at detection of an 19 

ESR1 mutation improves long-term outcomes compared to 20 

receiving it at radiographic disease progression.  21 

PFS compares receiving a new regimen on the 22 
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experimental arm to continuing a previous regimen on 1 

the control arm, without providing an assessment of 2 

whether it is better for patients to receive the new 3 

therapy at the earlier timepoint of ESR1 mutation 4 

detection or at the standard timepoint of 5 

radiographic disease progression. 6 

  Similarly, PFS2 compares receiving two new 7 

regimens on the experimental arm to continuing one 8 

previous regimen and receiving one new regimen on the 9 

control arm without any assessment of whether it 10 

would be better to receive the first new therapy at 11 

ESR1 mutation detection or at radiographic disease 12 

progression. 13 

  Additionally, no crossover was permitted on 14 

SERENA-6, and so no patients on the aromatase 15 

inhibitor and CDK4/6 inhibitor arm received 16 

camizestrant and CDK4/6 inhibitor at radiographic 17 

disease progression.  If patients on the control arm 18 

had received camizestrant with a CDK4/6 inhibitor at 19 

radiographic progression, this could have allowed 20 

some characterization of the experimental strategy. 21 

  Regarding overall survival, for hormone 22 
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receptor-positive metastatic breast cancer, FDA does 1 

not typically require a statistically significant OS 2 

improvement for approval.  However, for SERENA-6, a 3 

statistically significant OS improvement could 4 

overcome some of the uncertainties in this trial 5 

design and results.  At this time, overall survival 6 

data are immature, and final results are not 7 

anticipated until 2028.  Furthermore, the trial is 8 

somewhat underpowered for the OS endpoint, and the 9 

trial may not reach statistical significance for OS. 10 

  I want to touch upon one safety issue for 11 

SERENA-6.  Although the safety of camizestrant with 12 

CDK4/6 inhibitor was generally as expected for an 13 

endocrine therapy and CDK4/6 inhibitor, I will 14 

briefly mention cardiac safety.  Camizestrant has 15 

dose-dependent, heart rate lowering, and QTc interval 16 

prolonging effects, both representing independent 17 

cardiac risk factors that can combine synergistically 18 

to increase the risk of life-threatening arrhythmias.  19 

The risk of a life-threatening arrhythmia further 20 

increases when camizestrant is combined with other 21 

drugs that can prolong the QT interval. 22 
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  Ribociclib, one of the CDK4/6 inhibitor 1 

options on SERENA-6, has known QT interval prolonging 2 

effects, and ribociclib may be emerging as the 3 

preferred CDK4/6 inhibitor option in the U.S.  There 4 

is one patient enrolled to the phase 1 trial, 5 

SERENA-1, who received camizestrant and ribociclib 6 

and experienced bradycardia, QT interval 7 

prolongation, and eventually ventricular fibrillation 8 

with Torsades, requiring defibrillation.  Although 9 

there were confounding factors in this case, the FDA 10 

cannot exclude the contributions of camizestrant and 11 

ribociclib to this event. 12 

  Further characterization of the cardiac 13 

safety of this combination is limited, and my 14 

colleague, Dr. Donaldson, will discuss this more in 15 

his presentation.  Although the risk of a 16 

life-threatening arrhythmia may be small, patients 17 

could be accepting the possibility of this serious 18 

risk to switch treatment for uncertain clinical 19 

benefit. 20 

  Before I conclude, I want to come back to why 21 

the FDA review team is so concerned about the 22 
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experimental approach implemented in SERENA-6.  The 1 

next set of slides will include example patient 2 

scenarios. 3 

  This slide illustrates the standard of care 4 

treatment approach for a patient with hormone 5 

receptor-positive metastatic breast cancer.  A 6 

patient receives one treatment regimen until disease 7 

progression, and then a new treatment regimen is 8 

started with the goal of maximizing the benefit from 9 

each line of therapy and extending life.  The dotted 10 

line represents the expected overall survival with 11 

standard of care treatment. 12 

  If the SERENA-6 approach is implemented, a 13 

patient would be starting new treatment at detection 14 

of an ESR1 mutation rather than at radiographic 15 

disease progression.  One of our concerns is that the 16 

new treatment could appear to improve PFS because it 17 

is started earlier and compared to continuation of 18 

the previous regimen, but that this early switch in 19 

therapy does not improve long-term outcomes like OS. 20 

  One of our other concerns is that we won't 21 

know if a patient has shortened their overall 22 
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survival by switching treatment at an earlier 1 

timepoint and spending less time on the initial 2 

treatment regimen.  One additional consideration is 3 

that if the new treatment regimen is efficacious, 4 

it's possible that by starting it at radiographic 5 

progression, a patient could have lived longer 6 

compared to starting it at ESR1 mutation detection. 7 

  We will not know the answer to any of these 8 

questions because the benefit of switching treatment 9 

early compared to the standard approach was not 10 

established before SERENA-6, and the SERENA-6 trial 11 

was not designed to answer these questions.  By 12 

accepting the treatment paradigm represented by 13 

SERENA-6, patients and clinicians would be accepting 14 

the uncertainty of not knowing whether changing 15 

therapy at detection of an ESR1 mutation improves 16 

long-term outcomes and extends life. 17 

  I also want to mention that if the SERENA-6 18 

treatment paradigm is implemented, many patients 19 

would be tested, including serially, for relatively 20 

few patients to receive camizestrant.  Our concern is 21 

that these extensive efforts would be undertaken, 22 
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affecting the large number of patients with hormone 1 

receptor-positive metastatic breast cancer for a 2 

treatment that has uncertain clinical benefit. 3 

  Additionally, although our discussion today 4 

is about one drug and one trial, because this trial 5 

represents a new treatment paradigm, our discussion 6 

will have far-reaching implications for many future 7 

patients and many future trials.  We are concerned 8 

that the early switch paradigm may be adopted into 9 

breast cancer practice and future breast cancer 10 

clinical trials without knowing if this approach 11 

benefits patients or helps them live longer. 12 

  We are also concerned that with an early 13 

switch approach, future trials could potentially 14 

introduce more toxic therapies earlier into 15 

metastatic breast cancer treatment without clear 16 

benefit.  Finally, the approach of an early switch in 17 

treatment at detection of a resistance mutation may 18 

be implemented into other cancer types, particularly 19 

solid tumors, without evidence of long-term benefit 20 

or longer life. 21 

  And now I will turn to regulatory 22 
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considerations.  I want to emphasize that FDA 1 

recognizes that there is unmet medical need to 2 

improve long-term outcomes for patients with hormone 3 

receptor-positive HER2-negative metastatic breast 4 

cancer, and FDA supports innovative strategies to 5 

achieve this aim.  Ultimately, regardless of the 6 

strategy, the drug must meet the criteria for 7 

approval, which include that the drug demonstrates 8 

benefit that is clinically meaningful for patients 9 

and that the benefit outweighs the risks of 10 

treatment. 11 

  In summary, these are the main issues 12 

identified by the FDA review team.  It is unknown if 13 

switching treatment at ESR1 mutation detection prior 14 

to radiographic progression improves long-term 15 

outcomes for patients.  The clinical meaningfulness 16 

of the PFS improvement measured from detection of a 17 

resistance mutation is uncertain.  The PFS2 results 18 

are inadequate to show evidence of clinical benefit.  19 

And finally, overall survival is immature, and 20 

underpowered, and currently does not demonstrate a 21 

long-term benefit of switching treatment at ESR1 22 
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mutation detection. 1 

  We ask the committee to consider these issues 2 

and vote on the following question.  Based on the 3 

results of SERENA-6, has clinically meaningful 4 

benefit for camizestrant been demonstrated for the 5 

treatment of patients with hormone receptor-positive 6 

HER2-negative metastatic breast cancer with a tumor 7 

ESR1 mutation detected while on aromatase inhibitor 8 

and CDK4/6 inhibitor treatment prior to radiographic 9 

progression? 10 

  This concludes my presentation.  Thank you 11 

very much for your attention. 12 

Open Public Hearing 13 

  DR. VASAN:  Thank you.  We will now begin the 14 

open public hearing session. 15 

  Both the FDA and the public believe in a 16 

transparent process for information gathering and 17 

decision making.  To ensure such transparency at 18 

the open public hearing session of the advisory 19 

committee meeting, FDA believes that it is 20 

important to understand the context of an 21 

individual's presentation. 22 
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  For this reason, FDA encourages you, the 1 

open public hearing speaker, at the beginning of 2 

your written or oral statement to advise the 3 

committee of any financial relationship that you 4 

may have with the industry group.  For example, 5 

this financial information may include the industry 6 

group's payment of your travel, lodging, or other 7 

expenses in connection with your participation in 8 

the meeting. 9 

  Likewise, FDA encourages you, at the 10 

beginning of your statement, to advise the 11 

committee if you do not have any such financial 12 

relationships.  If you choose not to address the 13 

issue of financial relationships at the beginning 14 

of your statement, it will not preclude you from 15 

speaking. 16 

  The FDA and this committee place great 17 

importance in the open public hearing process.  The 18 

insights and comments provided can help the agency 19 

and this committee in their consideration of their 20 

issues before them today.  That said, in many 21 

instances and for many topics, there will be a 22 
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variety of opinions.  One of our goals for today is 1 

that this open public hearing to be conducted in a 2 

fair and open way, where every participant is 3 

listened to carefully and treated with dignity, 4 

courtesy, and respect. 5 

  For those presenting virtually, please 6 

remember to unmute and turn on your camera when your 7 

OPH number is called.  For those presenting in 8 

person, please step up to the podium when your OPH 9 

number is called.  As a reminder, please speak only 10 

when recognized by the chairperson.  Thank you for 11 

your cooperation. 12 

  Speaker number one, please state your name 13 

and any organization you are representing, for the 14 

record.  You have four minutes. 15 

  DR. TAI:  Hello.  My name is Ming-Hei Tai.  I 16 

am an oncology pharmacist at William Beaumont 17 

University Hospital in Royal Oak, Michigan.  I have 18 

no relationship with AstraZeneca, and I'm here 19 

speaking on behalf of myself. 20 

  The briefing document does a good job going 21 

over the concerns many in the oncology community have 22 
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regarding SERENA-6.  These include the lack of 1 

overall survival data; the lack of crossover; the 2 

lack of control over subsequent therapy; the lack of 3 

adequate patient reported outcomes data; and how the 4 

trial measured progression-free survival.  I will not 5 

focus on that here.  What I would like to focus on is 6 

that the question here, fundamentally, is not about 7 

camizestrant.  It is not about ESR1 mutation 8 

monitoring.  It is about how prognostic biomarkers 9 

need to be validated as predictive biomarkers in the 10 

pre-progression setting. 11 

  In oncology, we monitor tumor markers like 12 

CEA in colon cancer and CA-125 in ovarian cancer 13 

frequently.  However, these tests are prognostic but 14 

not predictive.  We do not start or change therapy 15 

based only on rising levels.  Patients need to have 16 

evidence of disease progression. 17 

  While ESR1 mutation monitoring is a new way 18 

to monitor patients in breast cancer, it has not been 19 

established as a predictive biomarker.  At the time 20 

SERENA-6 was designed, it was known that serial ESR1 21 

mutation monitoring prior to progression was 22 
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non-standard of care and it was not a predictive 1 

biomarker.  Today, it is still not recommended by any 2 

of our major society guidelines. 3 

  There is a biological rationale for using any 4 

prognostic biomarker as a predictive biomarker prior 5 

to progression.  It goes something like this.  The 6 

patient has cancer.  This biomarker is a sign of this 7 

cancer.  The appearance or rise of this biomarker 8 

means the cancer is growing and the patient's current 9 

treatment is not working, even if they have no 10 

evidence of progression.  Therefore, treatment must 11 

be changed in the patients. 12 

  Clinical trials which look to answer this 13 

question have an additional hypothesis to answer 14 

because none of these patients have evidence of 15 

progression.  They must not only prove that the 16 

experimental arm works, but that the control arm has 17 

stopped working.  There are many different trial 18 

designs which can demonstrate this, but that 19 

hypothesis was not designed to be answered with 20 

SERENA-6. 21 

  Approval here today would open Pandora's box 22 
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as to how biomarker trials are allowed to be run.  It 1 

would signal that a trial design like SERENA-6 is 2 

adequate to validate predictive biomarkers prior to 3 

progression.  I urge the committee to consider the 4 

impact of the decision on every biomarker trial 5 

moving forward, not just this trial specifically.  6 

Thank you. 7 

  DR. VASAN:  Thank you. 8 

  Speaker number 2, please state your name and 9 

any organization you are representing, for the 10 

record.  You have four minutes. 11 

  DR. ZUCKERMAN:  Thank you.  I'm Dr. Diana 12 

Zuckerman, President of the National Center for 13 

Health Research.  We do not accept funding from 14 

anyone with a financial interest in our work, so we 15 

have no conflicts of interest. 16 

  As a breast cancer survivor and 17 

epidemiologist, I know that overall survival is most 18 

important because treatments that kill cancer cells 19 

can sometimes kill patients due to toxicity or have 20 

side effects that make their remaining days 21 

miserable.  As you've heard, SERENA-6 was not 22 
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designed to demonstrate the clinical benefit of its 1 

experimental strategy in which patients received a 2 

new therapy at ESR1 detection rather than when 3 

progression is diagnosed later from scans, and 4 

there's no other evidence to support that earlier 5 

switch.  Detection of an ESR1 mutation does not 6 

necessarily indicate, as you've heard, that patients 7 

are clinically progressing or need an immediate 8 

change in therapy, and that's why we need clear 9 

evidence that the earlier intervention meaningfully 10 

extends patients lives. 11 

  We agree with the FDA that progression-free 12 

survival rates from monotherapy trials cannot be used 13 

to support this new experimental strategy since 14 

patients will vary in other ways and because that 15 

would ignore the impact of the CDK inhibitor.  16 

Although SERENA-6 met its progression-free survival 17 

endpoint, it differs from other study results because 18 

it measured survival from an earlier start point and 19 

did not compare the switch strategy at biomarker 20 

detection versus the later radiographic progression.  21 

And though FDA often does not require statistically 22 
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significant improvement in overall survival, that's 1 

needed here to establish whether patients actually 2 

benefit from switching therapy at ESR1 detection. 3 

  Although earlier treatment sounds good, using 4 

toxic therapies earlier may do more harm than good.  5 

If the treatment isn't proven to extend life, earlier 6 

adverse events could harm patients' quality of life 7 

during their final years.  That's why we share FDA's 8 

concern that if it approves this treatment based on 9 

SERENA-6, that study design could be adopted by 10 

others despite the trial's inability to demonstrate a 11 

clinical benefit of switching treatments earlier 12 

based on biomarker detection.  That precedent would 13 

not be good for patients. 14 

  The patient-reported outcome results are 15 

unreliable due to infrequent events, poor data 16 

quality, uncertain clinical meaning, and minimal 17 

changes compared to an arbitrary baseline, and the 18 

analysis did not statistically control for multiple 19 

comparisons.  Chemotherapy or ADC-free survival is a 20 

questionable endpoint because it could reflect 21 

clinical decisions, patient preferences, or other 22 
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variables other than patient benefit. 1 

  So in conclusion, this drug lowers heart rate 2 

and prolongs QT, and that's especially risky when 3 

combined with other QT prolonging drugs, which the 4 

applicant has proposed.  Those risks would require 5 

additional monitoring such as frequent ECGs.  So in 6 

conclusion, despite the unmet need, we agree with FDA 7 

that to support approval, clinical benefit must be 8 

established, and the benefits must clearly outweigh 9 

the risks, and neither is true here.  Thank you very 10 

much for the opportunity to speak today. 11 

  DR. VASAN:  Thank you. 12 

  Speaker number 3, please state your name and 13 

any organization you are representing, for the 14 

record.  You have four minutes. 15 

  DR. O'SHAUGHNESSY:  Good morning.  I'm 16 

Dr. Joyce O'Shaughnessy, a practicing breast medical 17 

oncologist from Texas Oncology in Dallas, Texas.  I 18 

have served as a paid consultant to AstraZeneca.  19 

Hormone receptor-positive metastatic breast cancer is 20 

not curable and has a median survival of about five 21 

years.  Standard first-line endocrine plus CDK4/6 22 
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inhibitor therapy is oral, well tolerated, and 1 

provides at least two to three times longer 2 

progression-free survival than any other HR positive 3 

metastatic therapy, with a median PFS of about two 4 

years and with over 80 percent of patients deriving 5 

clinical benefit. 6 

  During this first-line therapy, patients 7 

generally feel very well and are asymptomatic, or 8 

close to it, and they live fully functional, nearly 9 

normal lives.  This time on first-line endocrine plus 10 

CDK inhibitor therapy is a very high clinical value 11 

because patients experience freedom from 12 

disease-related symptoms and treatment toxicity, and 13 

worry less about future therapies' effectiveness and 14 

length of life. 15 

  When the first-line therapy fails, 16 

progression of disease brings not only 17 

disease-related disability with symptoms of bone 18 

pain, dyspnea, fatigue in most patients, but also a 19 

consuming fear of whether second-line therapy will be 20 

effective, whether toxicities will be manageable, and 21 

what the impact of a new therapy will have on family 22 
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and work, and how the advancing disease will affect 1 

their function and length of life. 2 

  Unfortunately, the chance of obtaining 3 

durable benefit with currently available second-line 4 

endocrine therapies is much lower than with 5 

first-line therapy, with median PFS durations of 2 to 6 

4 months with single-agent endocrine therapy and 5 to 7 

7 months with endocrine therapy plus a targeted 8 

agent, the latter of which can cause diarrhea, 9 

stomatitis, fatigue, hyperglycemia, rash, among 10 

others. 11 

  For most hormone receptor-positive metastatic 12 

patients, the physical and emotional impact of 13 

progressing on first-line therapy is profound, as 14 

their chance of having disease control with 15 

second-line therapy is unknown, the duration of 16 

disease control is comparatively short, and because 17 

then they are facing not only the physical disability 18 

that often accompanies disease progression, but also 19 

a series of therapies that have uncertain benefits, 20 

generally with more toxicity and with more time 21 

required in clinic. 22 
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  Thus, we are highly motivated to sustain the 1 

high-value, first-line clinical benefit of endocrine 2 

plus CDK inhibitor therapy by detecting and thwarting 3 

the acquired resistance that leads to disease 4 

progression, and we know that ESR1 mutations are 5 

among the most common drivers of acquired resistance 6 

to AI plus CDK inhibitor therapy; hence, the 7 

importance of the SERENA-6 results, which show that 8 

switching from an AI to the oral SERD camizestrant 9 

upon detection of an ESR1 mutation, prior to disease 10 

progression, significantly prolonged disease control, 11 

with patients having a median of 16 months 12 

progression-free survival after the switch, with 13 

minimal toxicity. 14 

  Switching to camizestrant also had an 15 

impressive positive impact on patients' global health 16 

status, more than tripling the time to deterioration 17 

in quality of life with significantly less dyspnea 18 

and pain and with preserved emotional and physical 19 

functioning.  In my view, the PFS and quality-of-life 20 

results from SERENA-6 are compelling because they 21 

provide patients with highly meaningful prolongation 22 
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in the time they feel well and are able to live life 1 

as they choose.  Thank you for the opportunity to 2 

share this perspective on the importance of 3 

sustaining first-line therapy benefit. 4 

  DR. VASAN:  Thank you. 5 

  Speaker number 4, you can please step up to 6 

the podium.  Please state your name and any 7 

organization you are representing, for the record.  8 

You have four minutes. 9 

  I'm sorry to interrupt.  I just want to make 10 

sure the microphone is on. 11 

  DR. SAMMONS:  There we go. 12 

  DR. VASAN:  Thank you. 13 

  DR. SAMMONS:  My name is Sarah Sammons. 14 

  DR. VASAN:  Could you please state your name 15 

again, for the record, and the organization? 16 

  DR. SAMMONS:  Yes.  My name is Sarah Sammons.  17 

I'm a breast oncologist at Dana-Farber Cancer 18 

Institute.  I'm presenting in support of approval for 19 

camizestrant in patients with emergent ESR1 mutations 20 

in the first line.  I'm not being paid to be here, 21 

and I have no financial interest in the outcome of 22 
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this meeting. 1 

  Every month in clinic, I watch many patients 2 

with hormone receptor-positive HER2-negative 3 

metastatic breast cancer feel worse while their scans 4 

remain stable.  SERENA-6 challenges the paradigm of 5 

waiting until scanned PD and worsening quality of 6 

life, and worsening symptoms to make a treatment 7 

change.  While ctDNA-guided treatment adaptation asks 8 

us to act upon molecular progression and not what the 9 

imaging shows is new and a paradigm shift, I do feel 10 

this is where the disease needs to head. 11 

  In terms of SERD deployment, we are moving 12 

SERDs into all lines of therapy -- adjuvant, first 13 

line -- but what we've known so far about SERDs in 14 

metastatic breast cancer is that their value really 15 

lies within patients who develop ESR1 mutations.  And 16 

so when should we deploy them?  Should we wait until 17 

scan PD in the second line, which is where 18 

imlunestrant and elacestrant are approved for 19 

patients with ESR1 mutations post-CDK4/6 progression?  20 

I am of the belief that waiting upon CDK4/6 21 

progression, SERDs have very minimal value in that 22 
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setting, with progression-free survivals of 3.8 to 1 

5.5 months. 2 

  To the point of no crossover, which has been 3 

subject to debate for this trial, the committee may 4 

ask why not wait and give camizestrant at scan 5 

progression?  And I'd ask to consider a post-CDK4/6 6 

patient.  Their disease is very molecularly complex.  7 

ESR1 is not the only mutation that we are 8 

considering.  We are challenged by PIK3CA mutations, 9 

AKT mutations, PTEN mutations, RB mutations, and the 10 

window to isolate targeting of an ESR1 mutation is 11 

gone. 12 

  Crossover was not a viable alternative for 13 

three independent reasons.  First, post-CDK4/6 14 

inhibitor progression options are rarely single SERD.  15 

I rarely use single-agent SERDs in my clinic.  16 

Patients have to have low-volume disease, an ESR1 17 

mutation, and have had at least 12 months on their 18 

CDK4/6 for me to consider it.  We have many 19 

combination therapies to consider in the second line, 20 

and even chemotherapy and ADCs for highly symptomatic 21 

patients.  Secondly, SERDs were not approved in most 22 
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countries to cross over to.  And thirdly, we already 1 

know from trials like PACE that if you keep the same 2 

CDK4/6 inhibitor on in the second line and just 3 

change the backbone, that has no value. 4 

  In terms of patient reporting outcomes, I do 5 

believe that these are one of the most compelling 6 

arguments for the approval of camizestrant, and I do 7 

believe that they show that intervening on 8 

subclinical progression, not evident on scans, is 9 

what is happening in SERENA-6.  Patients are 10 

progressing molecularly before we see them on scans 11 

because CT and bone scans are far from perfect. 12 

  Camizestrant delayed global health status 13 

deterioration by 14.6 months, pain deterioration by 14 

10 months, and emotional functioning -- anxiety, 15 

depression, and irritability -- with a hazard ratio 16 

of 0.5.  SERENA-6 is the first phase 3 trial to 17 

validate the ctDNA-guided approach, with the longest 18 

PFS for ESR1 mutant population, for a SERD of 19 

16 months.  I feel patients should be on first-line 20 

therapy for as long as possible because that's where 21 

they have the best quality of life.  Thank you. 22 
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  DR. VASAN:  Thank you. 1 

  Speaker number 5, please state your name and 2 

any organization you are representing, for the 3 

record.  You have four minutes. 4 

  MS. KOFFKE:  Good morning.  My name is 5 

Caroline Koffke.  I'm representing Living Beyond 6 

Breast Cancer, which is a breast cancer nonprofit, 7 

and I have no financial implications with 8 

AstraZeneca.  I am speaking to you today as both a 9 

nurse, an oncology nurse navigator with many years of 10 

experience in the breast oncology space, as well as a 11 

patient advocate who hears many, many stories from 12 

the 2 million-plus individuals that we reach each 13 

year at Living Beyond Breast Cancer.  And this 14 

combination of both my clinical experience in about 15 

the 300 patients that I cared for each year with this 16 

diagnosis, as well as my experience as an advocate 17 

and listening to these stories day in and day out, 18 

compelled me to speak with you all today 19 

  As we know, the importance of biomarker 20 

testing cannot be understated, especially in the 21 

metastatic setting.  It is critical.  We are finding 22 
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new key targets that are prolonging life, especially 1 

in the HR-positive space, each and every day, and 2 

that leads to better quality-of-life treatment 3 

options and overall survival for our patients. 4 

  What I want to stress today as both a 5 

clinician as well as an advocate is the importance of 6 

right treatment at the right time.  As a few members 7 

have mentioned before me, being able to extend a 8 

first line of treatment is often times the best for 9 

both the patient and the clinician, given that it can 10 

increase the patient's overall survival significantly 11 

by giving them the best treatment for them at the 12 

right time. 13 

  We are certainly never going to treat someone 14 

that has a bacterial infection with an antibiotic 15 

that that bacterial infection has resistance to, and 16 

even though there is not potentially imaging 17 

responses that are showing progression of disease, 18 

biomarker testing has made this so much more specific 19 

for us to be able to detect these mutations earlier 20 

and change course so that our patients are getting 21 

the right treatment at the right time, each and every 22 
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time. 1 

  I also want to highlight the impact on both 2 

patients and the healthcare system of being able to 3 

extend the time that someone is on oral therapy.  We 4 

hear daily from people in our community about the 5 

financial and time toxicities of a metastatic breast 6 

cancer diagnosis, from parking, to food at the 7 

clinic, to just the amount of time that it takes to 8 

sit in the infusion chair. 9 

  And by being able to provide and extend that 10 

first line of treatment in an oral setting, as well 11 

as the other amazing oral treatments that we have for 12 

HR-positive breast cancer, we are putting a lot less 13 

stress on our healthcare systems, as well as on the 14 

patients that we are trying to serve, and increasing 15 

their quality of life, as a few of the other doctors 16 

have mentioned, with this drug combination, 17 

essentially leading to someone feeling almost normal 18 

each and every day. 19 

  I also want to mention the real-world 20 

evidence for early intervention and testing.  21 

Obviously, ctDNA testing and biomarker testing has 22 
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become quite the hot topic in both early-stage and 1 

metastatic breast cancer, and I do want to emphasize 2 

that our patients deserve a choice here in how 3 

frequently they are being tested.  We just had a 4 

large metastatic breast cancer conference about two 5 

weeks ago, and one of the conversations that I had 6 

quite frequently is why do I have to wait until 7 

progression to figure out if my tumor has changed?  8 

And it's a great question, and I think it's something 9 

that everyone here should think about answering to a 10 

patient who deserves that knowledge and potentially 11 

better treatment options before it shows up in a 12 

radiologic sense. 13 

  And so I do want to highlight that this is 14 

giving patients a choice and more information about 15 

their disease.  While it is new and practice changing 16 

right now, I do believe that it is the way of the 17 

future, that being able to have molecular knowledge 18 

of the disease prior to it showing up on scans, 19 

which, again, as a few have mentioned, can be quite 20 

inaccurate with wide ranges of specificity.  This is 21 

the future and the ability for us to target disease 22 
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and hopefully control disease from the onset so that 1 

we don't see visceral progression, so that we don't 2 

see patients coming in and starting medications that 3 

are even more toxic.  And we're really giving them a 4 

choice and knowledge about their tumor, as this 5 

technology exists and can be acted upon.  Thank you 6 

so much. 7 

  DR. VASAN:  Thank you. 8 

  Speaker number 6, please state your name and 9 

any organization you are representing, for the 10 

record.  You have four minutes. 11 

  MS. FLAHERTY:  Good morning.  My name is 12 

Kacie Flaherty, and I have no financial interest, and 13 

I'm not being paid to be here.  I am grateful for the 14 

chance to share with you all my thoughts regarding 15 

the SERENA-6 trial and the new drug camizestrant. 16 

  I had heard of ctDNA testing for well over a 17 

year.  I'd asked my own oncologist to be tested.  In 18 

our first conversation, she asked me what my 19 

expectations would be if it came back positive 20 

because at the time, the science behind the testing 21 

didn't give clear guidance on what to do with 22 
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positive results.  She said she wouldn't know which 1 

treatment to use, let alone where in my body to 2 

target that treatment.  And initially, I didn't have 3 

a counterargument because what she said made sense.  4 

Even though we had a tool to show us there was cancer 5 

in my body, there was no good guidance on which 6 

treatment to use next. 7 

  I believe SERENA-6 trial indicates that 8 

finding an ESR1 mutation that wasn't there previously 9 

and making a change in the systemic treatment plan 10 

provided patients with additional months of 11 

progression-free survival.  And now my physician has 12 

evidence that can help her decide which treatment to 13 

use, and that can translate to additional months of 14 

life that isn't consumed by just trying to survive 15 

cancer all before it's seen on traditional imaging 16 

scans. 17 

  I was diagnosed with stage 4 breast cancer at 18 

the age of 35, and I have been very lucky.  My 19 

initial line of treatment was successful, and 20 

maintenance therapy has kept my scans showing no 21 

evidence of disease for just over six and a half 22 
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years.  I am an active advocate in the MBC community, 1 

staying informed on the research because I know one 2 

day I'm going to need those treatments and the tools 3 

that are being developed right now.  And while 4 

metastatic breast cancer may eventually catch up with 5 

me, if I only have months left to cram in the rest of 6 

my life, I want as much notice as possible. 7 

  I want my physicians to have the tools that 8 

will show them if my current treatment is no longer 9 

the best treatment for fighting my cancer, and then I 10 

need them to have drugs like camizestrant available 11 

to treat the tumor with precision so that I may have 12 

more good months left to cram that life into. 13 

  While cancer has taken many things and many 14 

friends from me, new testing like ctDNA sequencing 15 

and new treatments like camizestrant provide 16 

physicians with tools to identify specific actionable 17 

targets within my tumor and the next best drug with 18 

which to treat that tumor, all before it can be seen 19 

on traditional imaging, and that gives me hope. 20 

  I'm happy to share with you that because of 21 

the results of the SERENA-6 trial, my oncologist has 22 
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agreed to ctDNA testing, and my first results came 1 

back with no circulating tumor DNA.  I'm hoping 2 

you'll consider approving camizestrant so that my 3 

friends who need it now will have it available to use 4 

and so that if and when I need it, it will be 5 

available to provide me with those additional months 6 

of quality life.  I have so many more memories to 7 

make, milestones to achieve, and adventures to go on, 8 

because I'm not done yet.  Thank you for your time 9 

and consideration. 10 

  DR. VASAN:  Thank you for your testimonial. 11 

  Speaker number 7 is unable to speak, and so 12 

speaker number 5 will be speaking on her behalf.  So 13 

please state your name and any organization you're 14 

representing, for the record.  You have four minutes. 15 

  MS. KOFFKE:  Hey there.  It's Caroline Koffke 16 

again, representing Living Beyond Breast Cancer.  I 17 

am speaking on behalf of Deanna Hirsch, who had a 18 

scheduling conflict with her treatment this morning, 19 

which we know is quite common in this population.  I 20 

really wish she could give this patient perspective 21 

for you herself because it is incredibly impactful, 22 
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but I am honored to do so on her behalf. 1 

  Deanna is a 46-year-old woman living with 2 

HR-positive HER2-negative breast cancer and 3 

metastatic breast cancer.  She is a mother, a wife, 4 

an incredible sales representative, and was 5 

originally diagnosed with stage 1A disease in 2019, 6 

with a metastatic recurrence in 2024.  After her 7 

metastatic diagnosis, she responded quite well to an 8 

AI and CDK4/6 inhibitor, but during that time period 9 

of response, she did have a Guardant360 test that did 10 

show an ESR1 mutation pop up, and at the time, there 11 

was nothing that she could do about it but wait. 12 

  Her initial progression was only in the bones 13 

and lymph nodes, which we often see as a favorable 14 

metastatic diagnosis.  And unfortunately, she had to 15 

wait on her AI and CDK4/6 until progression on scans, 16 

which did happen to lead to visceral progression in 17 

the liver.  She then had to move on to more 18 

aggressive treatments, capacitabine and fulvestrant, 19 

which she then progressed on, and she is now entering 20 

a clinical trial. 21 

  But the important part here is that she had 22 
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an ESR1 mutation detected beforehand.  We don't know 1 

how long that CDK4/6 may have continued to work with 2 

her if she had been able to switch out that AI.  And 3 

camizestrant at this point may have addressed that 4 

resistance earlier and prolonged her first line of 5 

therapy before having to switch to oral chemotherapy, 6 

and now to a clinical trial in order to receive some 7 

ADC treatments. 8 

  This is her timeline just to kind of show you 9 

all what she has been through from her initial 10 

diagnosis until now.  But she did have 15 liver mets 11 

after having an original complete metabolic response 12 

after that ESR1 mutation was detected.  So now she is 13 

entering, most likely, the TRADE study, which her 14 

options will either be Trodelvy -- or datopotamab 15 

versus Trodelvy. 16 

  And so those are choices, obviously, we all 17 

in this room are very familiar with, those ADCs that 18 

are quite a bit more toxic than staying on an oral 19 

SERD and a CDK4/6 inhibitor, and also lead to 20 

financial and time toxicity, especially when you're 21 

enrolling in a clinical trial, which has some extra 22 
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steps to it as well. 1 

  Some key points that Deanna wanted to make is 2 

that resistance clearly can emerge before visible 3 

progressions.  Patients may still be benefiting from 4 

their CDK4/6 inhibitor, which we're not sure because 5 

we take them off of it.  Waiting for progression not 6 

only can allow for visceral disease to develop, which 7 

we know has a poor prognosis, but also can lead to 8 

incredible emotional and mental health strain just 9 

kind of waiting for the other shoe to drop.  Earlier 10 

intervention may delay chemotherapy and preserve 11 

quality of life, and maintaining future options is 12 

critically important. 13 

  Some powerful words from Deanna, "Patients 14 

want more than three months added to a chart.  They 15 

want more quality time.  They want more time before 16 

chemotherapy.  They want more time before visceral 17 

progression.  And they want more time before doors 18 

begin to close." 19 

  So her prevailing message is to please 20 

consider therapies that allow patients to adapt to 21 

treatments at the first sign of endocrine resistance 22 



 FDA ODAC (AM)                              April  30  2026 

A Matter of Record 

(301) 890-4188 

62 

before losing disease control, before this spreads 1 

and becomes more challenging to treat with more 2 

aggressive therapies, and before effective options 3 

are lost to them.  As we heard from Kacie, Deanna has 4 

much more life to live and would like to do that with 5 

her family.  And I am honored to be able to present 6 

that on her behalf.  Thank you. 7 

  DR. VASAN:  Thank you. 8 

  The open public hearing portion of this 9 

meeting has now concluded and we will no longer take 10 

comments from the audience. 11 

  Both the Food and Drug Administration and 12 

the public believe in a transparent process for 13 

information gathering and decision making.  To 14 

ensure such transparency at the advisory committee 15 

meeting, FDA believes that it is important to 16 

understand the context of an individual's 17 

presentation. 18 

  For this reason, FDA encourages all 19 

participants, including industry's non-employee 20 

presenters, to advise the committee of any 21 

financial relationships that they may have with 22 
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industry, such as consulting fees, travel expenses, 1 

honoraria, and interest in the sponsor, including 2 

equity interests and those based upon the outcome 3 

of the meeting. 4 

  Likewise, FDA encourages you at the 5 

beginning of your presentation to advise the 6 

committee if you do not have any such financial 7 

relationships.  If you choose not to address this 8 

issue of financial relationships at the beginning 9 

of your presentation, it will not preclude you from 10 

speaking. 11 

  We will now proceed with the presentations 12 

from AstraZeneca. 13 

Applicant Presentation - Ingrid Mayer 14 

  DR. MAYER:  Good morning, committee members, 15 

FDA, guests.  I'm Ingrid Mayer, Vice President and 16 

Global Clinical Strategy Head of Breast and 17 

Gynecological Cancers at AstraZeneca.  I have over 18 

20 years experience as a breast medical oncologist at 19 

a U.S. academic center.  For the vast majority of 20 

patients with advanced hormone receptor-positive 21 

HER2-negative breast cancer, first-line treatment 22 
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with an aromatase inhibitor and a CDK4/6 inhibitor 1 

extends survival with great tolerability.  However, 2 

disease progression is inevitable and ultimately 3 

leads to a more aggressive phenotype. 4 

  Mutations in the estrogen receptor gene, or 5 

ESR1 mutations, are the most important emergent 6 

resistant mechanism to current first-line endocrine 7 

therapies and are associated with poor outcomes.  8 

Aromatase inhibitors reduce estrogen levels, 9 

impacting estrogen-dependent activation of the 10 

estrogen receptor, and that drives tumor growth.  11 

However, ESR1 mutations drive tumor growth 12 

independent of estrogen, rendering aromatase 13 

inhibitors ineffective in those clones.  By contrast, 14 

camizestrant is an oral selective receptor degrader, 15 

or SERD, and a complete estrogen receptor antagonist 16 

with potent activity against both mutant and 17 

wild-type estrogen receptor. 18 

  Based on the results of SERENA-6, this is the 19 

proposed indication:  camizestrant in combination 20 

with a CDK4/6 inhibitor for the treatment of adult 21 

patients with hormone receptor-positive HER2-negative 22 
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locally advanced or metastatic breast cancer upon 1 

emergence of an ESR1 mutation during first-line 2 

endocrine-based therapy, based on an FDA-approved 3 

test.  In 2021, we aligned with the FDA on the 4 

SERENA-6 study design and primary endpoint.  Fast 5 

track designation was granted in 2022 recognizing the 6 

unmet need.  In 2023, elacestrant was approved for 7 

breast cancers with ESR1 mutations after progression 8 

on endocrine therapy and CDK4/6 inhibitor. 9 

  We have followed the FDA's consistent advice 10 

throughout the study, and in 2025, based on the 11 

SERENA-6 results, FDA granted breakthrough therapy 12 

designation, underscoring the continuing unmet need 13 

and the strength of the data in providing substantial 14 

improvement on the primary endpoint over available 15 

therapy. 16 

  The addition of a CDK4/6 inhibitor to 17 

endocrine therapy extends progression-free survival 18 

by 9 to 13 months.  Once progression with an ESR1 19 

mutation occurs, approved subsequent endocrine-based 20 

therapies include monotherapy, SERDs, or fulvestrant 21 

combinations with targeted treatments.  These 22 
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regimens extend progression-free survival by only 1 

3 to 5 months, likely due to loss of endocrine 2 

dependency. 3 

  In SERENA-6, upon detection of the ESR1 4 

mutation by ctDNA, the aromatase inhibitor was 5 

replaced with camizestrant during first-line CDK4/6 6 

inhibitor therapy.  This pioneering biomarker-guided 7 

approach aims to maximize camizestrant benefit when 8 

endocrine dependency is greatest.  We hypothesize 9 

that intercepting the ESR1 mutation clonal evolution 10 

with a timely treatment adaptation would delay 11 

disease progression, extending the benefit of first 12 

line. 13 

  SERENA-6 showed a statistically significant 14 

hazard ratio of 0.44, and a 7-month progression-free 15 

survival advantage is clinically meaningful in this 16 

first-line setting.  The SERENA-6 approach 17 

demonstrates early sustained and consistent efficacy 18 

benefit.  It delays disease progression with benefit 19 

preserved in subsequent treatments.  It allows 20 

patients to receive endocrine-based therapy in 21 

subsequent lines, prolonging overall time on 22 
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endocrine therapies, delaying the need for cytotoxic 1 

treatments.  Altogether, this approach allows more 2 

patients to benefit from camizestrant, as many may 3 

not benefit from a third and second line.  Quality of 4 

life is maintained, which is very meaningful for 5 

patients, and the combination of camizestrant with a 6 

CDK4/6 inhibitor is well tolerated without impact on 7 

daily activities. 8 

  In summary, SERENA-6 is a novel 9 

individualized treatment strategy with a positive 10 

benefit-risk that extends first-line endocrine and 11 

CDK4/6 inhibitor therapy and optimizes the treatment 12 

paradigm for patients. 13 

  Today, Dr. Massimo Cristofanilli will cover 14 

the current unmet need for these patients; 15 

Dr. Cynthia Huang-Bartlett will describe how 16 

camizestrant addresses this need; Mr. Andrew Walding 17 

will review safety; Dr. Kevin Kalinsky will outline 18 

how this new paradigm brings a positive benefit-risk 19 

for patients; and I will provide concluding remarks.  20 

Dr. Cella, Dr. Habash, and Dr. Nohria are also here 21 

to answer your questions. 22 
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  Dr. Cristofanilli, please. 1 

Applicant Presentation - Massimo Cristofanilli 2 

  DR. CRISTOFANILLI:  Thank you, Dr. Mayer. 3 

  I'm Massimo Cristofanilli, Professor of 4 

Medicine at Weill-Cornell in New York.  I have more 5 

than 25 years experience treating breast cancer as a 6 

clinical investigator and expert in liquid biopsy.  7 

I'm a paid consultant for AstraZeneca with no 8 

financial interest in the outcome of this meeting. 9 

  Breast cancer has three major subtypes 10 

defined by expression of hormone receptors and HER2, 11 

and approximately 70 percent of patients have hormone 12 

receptor-positive disease.  More than 100,000 U.S. 13 

patients live with metastatic hormone 14 

receptor-positive breast cancer, with almost 30,000 15 

of them dying from their disease every year.  Despite 16 

overall survival improved, this disease remains 17 

incurable, and the goal of systemic therapy is to 18 

prolong disease control, improve symptoms, and 19 

maintain quality of life. 20 

  Standard first-line therapy for endocrine 21 

sensitive disease is an aromatase inhibitor plus a 22 
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CDK4/6 inhibitor resulting in a median 1 

progression-free survival of 25 to 34 months and a 2 

median overall survival for about five years.  This 3 

prolonged disease control is due in part to high 4 

tumor dependency on estrogen receptor signaling in 5 

this setting, and this well-tolerated regimen is 6 

associated with sustained quality of life. 7 

  Disease progression after standard first-line 8 

therapy is associated with a worse tumor phenotype 9 

that is more endocrine resistant and harder to treat.  10 

There is increased disease burden, worsening 11 

symptoms, deterioration in quality of life, and a 12 

greater molecular heterogeneity.  After progression 13 

on first-line endocrine-based therapy, tumors have an 14 

increase in genomic alterations, and chief among this 15 

is ESR1 mutation, an actionable mutation that emerged 16 

on therapy. 17 

  At the initial diagnosis of metastatic breast 18 

cancer, ESR mutations are rare, occurring in about 19 

5 percent of tumors.  However, under the selective 20 

pressure on aromatase inhibition, they can be 21 

detected in up to 40 percent of tumor at clinical 22 
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disease progression.  Acquired ESR mutations are the 1 

most important mechanism resistant to aromatase 2 

inhibitors.  ESR mutation clonal expansion result in 3 

a more aggressive disease that is no longer well 4 

controlled by first-line aromatase inhibitors.  ESR 5 

mutations are associated with a high frequency of 6 

liver metastases and more visceral disease.  As a 7 

result, overall survival is shorter. 8 

  The SERDs, elacestrant and imlunestrant, are 9 

now approved as a monotherapy for patients with ESR 10 

mutation after progression on AI plus CDK4/6 11 

inhibitor.  The EMERALD and EMBER-3 post-progression 12 

studies show less than 2 months improvement in 13 

progression-free survival over standard of care.  14 

Notably, about 60 percent of patients progressed 15 

within 6 months and many had no disease control, 16 

progressing on the first scan.  In addition, in 17 

EMBER-3, patients who had progressed on a CDK4/6 18 

inhibitor had a median progression-free survival of 19 

only one week.  Because monotherapy SERDs have 20 

limited benefit for these patients, physicians 21 

frequently used combination regimens. 22 
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  We choose second-line therapy for patients 1 

with ESR mutation based on clinical and molecular 2 

features and heterogenous patient needs.  As of 2025, 3 

elacestrant is used in only about 34 percent of U.S. 4 

patients with an ESR mutation.  The remainder receive 5 

fulvestrant with or without a CDK4/6 or AKT pathway 6 

inhibitor, and those with bulky visceral disease may 7 

receive chemotherapy or an antibody drug conjugate.  8 

However, the median progression-free survival is, 9 

typical, 6 months or less for this post-progression 10 

regimen.  Consequently, we need to improve 11 

therapeutic strategy for these patients. 12 

  The best opportunity to extend the duration 13 

of benefit from endocrine-based therapy and present 14 

quality of life is before disease progression.  One 15 

strategy is to detect resistance to AI by monitoring 16 

for the emergence of ESR mutations.  This enables 17 

replacing the AI with a SERD ahead of disease 18 

progression.  ctDNA testing is routinely used today 19 

in clinical practice but is currently recommended 20 

only at disease progression.  Profiling blood-based 21 

ctDNA is minimally invasive and ideal for monitoring 22 
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the genetic evolution of tumor to identify actionable 1 

mutation early. 2 

  This treatment approach was first tested in 3 

the PADA-1 study.  Patients received a standard 4 

first-line combination of letrozole and palbociclib 5 

and were monitored by ctDNA.  At detection of an ESR 6 

mutation, patients without a concurrent radiographic 7 

disease progression were randomized to either switch 8 

their endocrine therapy to fulvestrant or continue on 9 

letrozole.  The study demonstrated that switching to 10 

fulvestrant significantly improved progression-free 11 

survival, extended the benefit of first-line therapy.  12 

Of note, 68 percent of patients on the control arm 13 

crossed over to palbociclib plus fulvestrant at 14 

progression.  However, this yielded only a 3.5-month 15 

medium progression-free survival. 16 

  In conclusion, I would like to highlight 17 

three key points.  Firstly, at progression, the 18 

disease becomes more endocrine resistant and harder 19 

to treat.  Secondly, ESR mutations are a key 20 

mechanism of acquired resistance to aromatase 21 

inhibitors and are associated with poor clinical 22 
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outcomes.  Current real-world choices of second-line 1 

therapy have modest clinical activity.  Finally, 2 

using ctDNA to monitor for ESR mutations during 3 

first-line treatment offers an opportunity to replace 4 

the failing AI ahead of disease progression. 5 

  The SERENA-6 approach delays progression and 6 

allows more patients to benefit from an oral SERD and 7 

remain on a well-tolerated, first-line endocrine 8 

therapy longer.  Thank you.  I will now invite 9 

Dr. Huang-Bartlett to the podium. 10 

Applicant Presentation - Cynthia Huang-Bartlett 11 

  DR. HUANG-BARTLETT:  Thank you.  I am Cynthia 12 

Huang-Bartlett, Global Clinical Head for 13 

Camizestrant.  I will present the study design, 14 

efficacy, and patient-reported outcomes. 15 

  SERENA-6 was designed to answer a simple 16 

question: whether switching to camizestrant plus 17 

CDK4/6 inhibitor, at the detection of ESR1 mutation, 18 

before disease progression, maximized the benefit of 19 

first-line treatment by delaying clinical disease 20 

progression?  This novel design, replacing the 21 

failing aromatase inhibitor while maintaining the 22 
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CDK4/6 inhibitor, aimed to extend the duration of 1 

well-tolerated first-line therapy and preserve 2 

quality of life.  SERENA-6 was not designed to assess 3 

whether switching to camizestrant at the detection of 4 

ESR1 mutation, before disease progression, is 5 

superior to treating with an oral SERD at disease 6 

progression. 7 

  SERENA-6 is a randomized, double-blind, 8 

placebo-matched study with a two-step design.  In 9 

step 1, patients receiving an aromatase inhibitor 10 

plus a CDK4/6 inhibitor for at least 6 months without 11 

disease progression were eligible.  They underwent 12 

ctDNA screening for ESR1 mutation using a simple 13 

blood draw every 2 to 3 months at routine clinic 14 

visits.  In step 2, 315 patients with an ESR1 15 

mutation and without evidence of disease progression 16 

were randomized 1 to 1 to either switch to 17 

camizestrant or remain on the aromatase inhibitor.  18 

The CDK4/6 inhibitor were continued on both arms. 19 

  The study was designed in alignment with the 20 

FDA, with a primary endpoint of investigator-assessed 21 

progression-free survival per RECIST 1.1.  Key 22 
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secondary endpoints included second progression-free 1 

survival, PFS2, and overall survival, and 2 

prespecified endpoints captured the safety and 3 

patient-reported outcomes. 4 

  The study was powered for both PFS and PFS2.  5 

A hierarchical multiple testing procedure ensured the 6 

strict control of type 1 error for PFS, PFS2, and 7 

overall survival.  The study met its primary PFS 8 

endpoint at the preplanned interim analysis based on 9 

November 2024 data cutoff, DCO1, and those are the 10 

PFS data presented here.  At DCO3, the prespecified 11 

final analysis for PFS2 demonstrated statistical 12 

significance.  PFS2 and overall survival data will be 13 

presented using DCO3.  While the study was not 14 

adequately powered for assessing overall survival for 15 

statistical significance, it is sufficiently sized to 16 

assess no detrimental effect. 17 

  We screened approximately 3,300 patients 18 

across 23 countries, reflecting excellent community 19 

engagement.  Patients were eligible for ctDNA 20 

screening after at least 6 months of first-line 21 

therapy.  Time on first-line therapy ranged from 22 
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6 months to 7.5 years among screened patients.  An 1 

ESR1 mutation was detected in 548 patients.  Of 2 

those, approximately 50 percent were positive at 3 

their first test and 90 percent were identified 4 

within five tests. 5 

  315 patients were randomized.  Baseline 6 

demographics and clinical characteristics were well 7 

balanced across arms.  Notably, the U.S. was the 8 

highest enrolling country.  Characteristics of U.S. 9 

patients aligned with the overall cohort and reflects 10 

typical first-line patients in the U.S.  We 11 

stratified patients based on four important factors.  12 

Approximately 43 percent of patients had the visceral 13 

disease.  Half of patients tested positive for ESR1 14 

mutation on first test.  Sixty percent of patients 15 

were on aromatase inhibitor plus CDK4/6 inhibitor 16 

treatment for at least 18 months before 17 

randomization.  Median time from initiation of 18 

first-line therapy to randomization was 23 months in 19 

both arms, and all three approved CDK4/6 inhibitors 20 

were represented in the study. 21 

  The study met its primary endpoint, 22 
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demonstrating a statistically significant and 1 

clinically meaningful 56 percent relative reduction 2 

in the risk of disease progression or death.  The 3 

stratified hazard ratio was 0.44 with a p-value less 4 

than 0.00001.  We observed a median PFS of 16 months 5 

on the camizestrant arm versus 9 months on the AI 6 

arm.  The Kaplan-Meier curve diverged early and 7 

continued to separate remarkably at 24 months from 8 

randomization.  Approximately 30 percent of patients 9 

on the camizestrant arm remained progression free.  10 

This pattern continues at DCO3. 11 

  We observed the consistent benefit from 12 

treatment with camizestrant across all key subgroups, 13 

demonstrating the robustness of the study findings.  14 

The study met its key secondary endpoint, 15 

demonstrating a statistically significant and 16 

clinically meaningful 37 percent reduction in the 17 

risk of second progression or death, with a p-value 18 

of 0.0037. 19 

  In alignment with regulatory practices, PFS2 20 

was defined from randomization to the second disease 21 

progression or death.  Investigator applied 22 
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prespecified assessment intervals and carefully 1 

documented second progression.  Disease 2 

characteristics at the start of the subsequent 3 

therapy was similar in both arms.  Investigator 4 

followed the current major guidelines to ensure 5 

patients received appropriate therapies with 6 

endocrine-based and cytotoxic therapy, which had 7 

broadly comparable efficacy in this setting.  8 

Notably, in the control arm, approximately half of 9 

patients received a SERD or novel endocrine therapy 10 

with or without a targeted agent.  These factors 11 

support the robustness of the PFS2 result with 12 

consistent benefit across key subgroups. 13 

  To provide further evidence of the 14 

reliability of the PFS2 results, we performed a 15 

prespecified assessment in which investigator applied 16 

RECIST 1.1 criteria.  A new baseline was established 17 

at the start of the subsequent therapy.  The result 18 

was consistent with the primary analysis of PFS2 with 19 

a hazard ratio of 0.64. 20 

  SERENA-6 patients received first-line AI plus 21 

CDK4/6 inhibitor for a median of 23 months before 22 
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randomization.  The PFS data showed a clear relative 1 

benefit versus standard of care.  A substantial 2 

proportion of patients who switched to camizestrant 3 

remained on the first-line endocrine therapy plus 4 

CDK4/6 inhibitor over 3 years before disease 5 

progression.  This meaningful benefit was sustained 6 

through second disease progression.  Because delaying 7 

chemotherapy matters to patients, we examined 8 

cytotoxic-free survival, which includes chemotherapy 9 

or an antibody drug conjugate.  We observed a hazard 10 

ratio of 0.64, suggesting a meaningful prolongation 11 

of cytotoxic-free survival. 12 

  At DCO3, we observed 95 deaths, reflecting 13 

over 50 percent of death events required for the 14 

final overall survival analysis.  The hazard ratio 15 

was 0.87 in favor of camizestrant.  There's no 16 

evidence to suggest an overall survival detriment.  17 

In addition, we performed a descriptive analysis of 18 

change in ESR1 mutant variant allele frequency.  The 19 

data showed a profound reduction in ESR1 mutant 20 

variance level after treatment with camizestrant 21 

while levels continued to rise on the AI arm. 22 
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  Specifically, at cycle 3 day 1, after 8 weeks 1 

of treatment, the median ESR1 mutant variant allele 2 

frequency was reduced by a hundred percent in the 3 

camizestrant arm compared with a 67 percent increase 4 

in the AI arm.  These data provide biological proof 5 

of mechanism, demonstrating suppression of the ESR1 6 

clones and support the replacement strategy. 7 

  We also conducted comprehensive assessments 8 

of patient-reported outcomes to document patient 9 

experience and provide a more complete understanding 10 

of the impact of treatment on symptoms, functioning, 11 

and the quality of life.  We used two well-validated 12 

instruments, EORTC Quality of Life Questionnaire-C30, 13 

which is oncology specific, and BR23, which is breast 14 

cancer specific.  Here we show the results of change 15 

from baseline, a prespecified exploratory analysis.  16 

The model-adjusted mean change from baseline over 17 

28 weeks numerically favored the camizestrant arm 18 

across these domains and demonstrated a meaningful 19 

difference for quality-of-life status, global health 20 

status, and pain. 21 

  In summary, SERENA-6 is an innovative study 22 
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designed in alignment with the FDA.  We randomized 1 

the patient at the point of ESR1 mutation and 2 

actionable markers of resistance to aromatase 3 

inhibitor.  PFS was measured from randomization to 4 

progression per standard definition.  The study met 5 

its primary endpoint with an impressive hazard ratio 6 

of 0.44 and a median PFS of 16 months.  PFS gain was 7 

sustained at PFS2.  Cytotoxic-free survival favors 8 

camizestrant.  Overall survival showed no detriment.  9 

In addition, PRO data demonstrated preservation of 10 

quality of life.  The consistent positive results 11 

across endpoints demonstrate that this novel strategy 12 

of a ctDNA-guided switch to camizestrant and the 13 

detection of ESR1 mutation provides a meaningful 14 

clinical benefit to patients. 15 

  Thank you.  Now, Andrew Walding will present 16 

the safety results. 17 

Applicant Presentation - Andrew Walding 18 

  DR. WALDING:  Thank you, and good morning.  19 

My name is Andrew Walding.  I am the Global Safety 20 

Head for Camizestrant AstraZeneca.  I will now review 21 

the clinical safety data from the SERENA-6 trial to 22 
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show how camizestrant achieves its aim safely. 1 

  Safety profile of 75-mg camizestrant is well 2 

characterized.  We have a safety pool of 380 patients 3 

from completed trials with camizestrant as 4 

monotherapy and in combination with CDK4/6 5 

inhibitors.  We also have ongoing blinded clinical 6 

trials in early and advanced breast cancer.  Across 7 

the program, over 6,000 patients have been exposed to 8 

camizestrant, with over 3,000 patients on treatment 9 

for more than a year and some for more than 10 

four years. 11 

  The SERENA-6 safety data presented today are 12 

representative of the overall safety profile and of 13 

sufficient size to enable characterization of the 14 

adverse events.  This presentation is based on DCO1.  15 

There was no change in the safety profile observed 16 

with further follow-up.  In SERENA-6, we observed 17 

over 60 percent longer exposure in the camizestrant 18 

arm compared to the AI arm, 10.1 months versus 19 

6.3 months.  This has a bearing on the safety data to 20 

be outlined later.  There was nearly 100 percent dose 21 

intensity of endocrine therapy and CDK4/6 inhibitors 22 
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in both arms, indicating no impact of camizestrant on 1 

the intensity of CDK4/6 inhibitor treatment. 2 

  Here's the overview of the safety profile.  3 

There was a very low discontinuation rate, 4 

demonstrating that camizestrant is well tolerated in 5 

combination with CDK4/6 inhibitors.  There were a few 6 

dose reductions.  Dose interruptions were short, 7 

lasting one week on average.  SAEs are balanced 8 

across arms with very few deaths.  And finally, 9 

grade 3 or higher adverse events were reported in 10 

60 percent of patients in the camizestrant arm and 11 

46 percent in the AI arm, driven by hematological 12 

adverse events associated with CDK4/6 inhibitors.  13 

This increased incidence that you see is due to the 14 

increased duration of exposure in the camizestrant 15 

arm. 16 

  Here are the most commonly reported adverse 17 

events.  If you focus your attention above the dotted 18 

line, you see the hematological adverse events, 19 

primarily neutropenia, with 45 percent grade 3 or 20 

higher neutropenia on the camizestrant arm and 21 

34 percent on the AI arm.  Below the dotted line, you 22 
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see the non-hematological events.  The most commonly 1 

reported event there is photopsia, presenting as 2 

brief flashes of light in the peripheral vision.  3 

There are very few grade 3 or higher 4 

non-hematological adverse events. 5 

  As I mentioned, the longer exposure to study 6 

treatment on the camizestrant arm also resulted in 7 

longer exposure to the CDK4/6 inhibitor.  So here we 8 

see the exposure-adjusted incidence of adverse 9 

events, and again, above the dotted line, you see now 10 

that balance of hematological adverse events, 11 

particularly the grade 3 and higher events, 12 

demonstrating, again, that camizestrant does not 13 

impact the CDK4/6 inhibitor toxicity.  The safety 14 

profile of camizestrant and a CDK4/6 inhibitor is 15 

consistent with clinical experience of each 16 

treatment. 17 

  I'll now focus on the two adverse drug 18 

reactions for camizestrant.  The first of these is 19 

bradycardia, reported as an adverse event in 20 

7.7 percent of patients in the camizestrant arm only, 21 

all grade 1 or 2, with no discontinuations due to 22 
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bradycardia.  This generally presents as an 1 

asymptomatic heart rate decrease and is mediated 2 

through the cardiac pacemaker channel HCN4, with no 3 

intrinsic QT prolongation effect.  ECG assessments 4 

showed a median decrease in heart rate of 14 beats 5 

per minute from baseline up to day 15, and then a 6 

stable nadir from that time.  This is dependent on 7 

baseline heart rate.  In other words, if the baseline 8 

heart rate is low, then the decrease on treatment is 9 

less.  Heart rate recovered to baseline at safety 10 

follow-up. 11 

  We acknowledge FDA's concern regarding 12 

camizestrant bradycardia in the context of ribociclib 13 

QT prolongation.  The data show that the combination 14 

of camizestrant and ribociclib is safe and well 15 

tolerated.  First, camizestrant monotherapy has no 16 

clinically significant QT prolongation at all 17 

clinically relevant doses, and that includes the 18 

camizestrant exposure seen in combination with 19 

ribociclib.  This is based on data from a 20 

high-quality QT study conducted in SERENA-1 using 21 

24-hour Holter monitors with over 80,000 data points 22 
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per patient and conducted in line with international 1 

guidelines and an FDA co-authored white paper.  Per 2 

international guidelines, the results of that study 3 

exclude clinically significant QT effects contrary to 4 

the FDA presentation slide 52.  Second, the 5 

mechanisms of camizestrant mediated bradycardia and 6 

ribociclib mediated QT prolongation are distinct. 7 

  And then finally, we've studied the 8 

combination of camizestrant and ribociclib in a total 9 

of 83 patients.  There was no significant QT 10 

prolongation or arrhythmias seen in SERENA-6.  In 11 

SERENA-1, there was one grade 4 QT prolongation 12 

adverse event in a patient receiving ribociclib 13 

600 mgs for the first time. 14 

  This case was heavily confounded by 15 

concomitant medications and electrolyte 16 

abnormalities, and critically, when the patient had a 17 

QTcF of over 550 milliseconds, ribociclib was not 18 

interrupted, contrary to ribociclib dose modification 19 

requirements.  Overall, this event is consistent with 20 

the known safety profile of ribociclib and the 21 

associated confounding factors 22 
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  The second ADR is visual effects, with 1 

31.6 percent reported on the camizestrant arm and, 2 

notably, 16.1 percent on the AI arm.  The dominant 3 

reported visual effects term on both arms is 4 

photopsia, presenting as transient flashes of light 5 

in the peripheral vision.  These events usually 6 

exhibit with early onsets in the first 2 weeks and 7 

resolve upon cessation of treatments.  There were no 8 

SAEs, no reports of falls, or of an inability to 9 

drive. 10 

  Importantly, comprehensive ocular exams 11 

showed no evidence of structural effects in the eye 12 

or changes in visual acuity attributed to 13 

camizestrant, consistent with our understanding of 14 

this non-structural effect on retinal signaling.  15 

Patients reported minimal impact on daily living.  16 

Visual effects were intermittent, lasting less than a 17 

minute at a time and on three or fewer days per week. 18 

  In summary, camizestrant plus a CDK4/6 19 

inhibitor has a well-tolerated safety profile with 20 

low treatment discontinuation due to adverse events.  21 

The safety profile of camizestrant, in combination 22 
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with each of the CDK4/6 inhibitors, is consistent 1 

with clinical experience.  And despite a 60 percent 2 

longer exposure on the camizestrant arm, 3 

patient-reported data show that the adverse events 4 

were not considered bothersome, with no or minimal 5 

impact on daily living, confirming the patient 6 

experience of a favorable safety profile of 7 

camizestrant plus a CDK4/6 inhibitor.  And thank you.  8 

Over now to Dr. Kalinsky. 9 

Applicant Presentation - Kevin Kalinsky 10 

  DR. KALINSKY:  Thank you.  I am Dr. Kevin 11 

Kalinsky, Division Director of Medical Oncology at 12 

Emory University.  I have around 20 years of 13 

experience treating patients with metastatic breast 14 

cancer.  I'm a consultant for AstraZeneca, but I have 15 

no financial interest in the outcome of this meeting. 16 

  To level set, SERENA-6 is a novel, precision 17 

medicine approach that uses statistically significant 18 

and clinically meaningful results, and I'm excited to 19 

be here to discuss how this can fit into clinical 20 

practice.  I would like to share a patient case that 21 

is an example of how waiting until clinical or 22 
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radiographic progression risks worsening symptoms and 1 

illustrates how this approach can benefit patients. 2 

  This is a 45-year-old female with de novo 3 

metastatic breast cancer to bone only.  A bone biopsy 4 

showed strongly hormone receptor-positive 5 

HER2-negative disease.  ctDNA at baseline showed no 6 

actionable mutation.  Treatment was started with an 7 

aromatase inhibitor plus ribociclib, as well as 8 

denosumab and Lupron.  Three years later, she 9 

developed new back pain that limited her ability to 10 

walk, with a new lesion at T4 requiring opioids to 11 

manage her pain.  Her symptoms improved after 12 

radiation therapy. 13 

  ctDNA at progression showed an ESR1 mutation.  14 

We discussed various therapeutic options, and given 15 

that she had benefited from endocrine therapy and a 16 

CDK4/6 inhibitor in frontline and tolerated it well, 17 

she opted for fulvestrant and abemaciclib.  These 18 

were her comments to me when her tumor had 19 

progressed.  "I've been checking monthly blood tumor 20 

markers, but these always remained normal.  I was 21 

doing scans every 3 to 4 months.  What other tests 22 
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could I have done to detect a change before I 1 

developed back pain?" 2 

  In clinic, my patients often ask me about 3 

monitoring at the time of metastatic diagnosis.  For 4 

this patient, evaluating treatment response to bone 5 

lesions can be challenging with conventional systemic 6 

imaging.  It is important to keep the patient's 7 

treatment goals in mind.  They want to delay 8 

progression, palliate disease-related symptoms, avoid 9 

or delay the need for chemotherapy, and prolong 10 

survival while maintaining a good quality of life.  11 

Prolonging the benefit of frontline endocrine and 12 

CDK4/6 inhibitor therapy can achieve these goals. 13 

  So why is this approach compelling for my 14 

patients?  SERENA-6 is a positive study with a 15 

favorable benefit-risk ratio.  There are four points 16 

that I want to emphasize.  First, disease biology.  17 

Rises in currently used tumor markers can prompt 18 

scans, but they do not guide the next treatment.  19 

ESR1 mutations is an actionable marker of resistance 20 

to AI therapy that is linked to worse outcomes.  As 21 

noted by Dr. Cristofanilli, tumors are most endocrine 22 
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sensitive prior to disease progression.  After that, 1 

tumor heterogeneity makes them harder to treat.  And 2 

while disease progression is not immediate in 3 

frontline after the emergence of ESR1 mutations, the 4 

AI no longer controls these mutant clones.  Replacing 5 

the AI with camizestrant intercepts this emerging 6 

resistance. 7 

  Second, this approach offers patients a 8 

56 percent risk reduction and a clinically meaningful 9 

7-month gain in progression-free survival, maximizing 10 

the benefit of frontline endocrine therapy and CDK4/6 11 

inhibition with a well-tolerated regimen.  Third, 12 

delaying intravenous therapy, which often has greater 13 

side effects and imposes a higher burden on patients.  14 

And finally, maintaining quality of life and delaying 15 

the onset of disease-related symptoms is also 16 

important. 17 

  With currently approved novel SERDs as 18 

monotherapy in ESR1 immune disease after progression, 19 

approximately 60 percent of patients have disease 20 

progression within 6 months, and a notable proportion 21 

have progression at their first scan.  Recent data on 22 
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new combination regimens with novel SERDs showed 1 

prolonged progression-free survival.  However, 2 

30 percent of patients still have progression within 3 

6 months, and these non-FDA-approved, add-on regimens 4 

also cause more side effects. 5 

  In contrast, with the SERENA-6 frontline 6 

approach, only 17 percent of patients had disease 7 

progression within 6 months and one-third of patients 8 

on camizestrant remained progression free at 2 years 9 

from randomization, with a regimen that they 10 

tolerated well.  SERENA-6 also demonstrated an 11 

improvement in cytotoxic-free survival, with a hazard 12 

ratio of 0.64.  Importantly, this benefit is 13 

consistent when we focus only on intravenous 14 

chemotherapy or antibody drug conjugates, with a 15 

hazard ratio of 0.71. 16 

  Lastly, the SERENA-6 patient-reported outcome 17 

data published in Annals of Oncology showed that 18 

switching to camizestrant in frontline had a 19 

meaningful impact on cancer-related symptoms such as 20 

pain, shortness of breath, as well as physical 21 

function and emotional well-being, all of which 22 
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matter to patients.  Most importantly, switching to 1 

camizestrant in frontline delays time to confirmed 2 

deterioration in global health status, quality of 3 

life, and pain.  And although these data have 4 

limitations, I find them clinically impactful, as 5 

they represent how patients are feeling and how they 6 

are functioning. 7 

  So how would this work in clinic?  8 

Oncologists already use genomic markers to inform 9 

treatment decisions.  About 40 percent of patients 10 

develop an ESR1 mutation during first-line aromatase 11 

inhibitor plus CDK4/6 inhibitor treatment, and 12 

80 percent of those occur prior to clinical 13 

progression.  These patients would benefit from 14 

replacing the AI with camizestrant while continuing 15 

CDK4/6 inhibition. 16 

  Since I was in training, patients have wanted 17 

an actionable blood marker to inform whether a 18 

treatment is working.  With ESR1 mutations, we 19 

finally have such a marker, and with camizestrant, a 20 

way to effectively target it.  In my view, SERENA-6 21 

offers a novel biomarker-driven approach that 22 
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provides a positive benefit-risk ratio.  It extends 1 

the clinical benefit of frontline endocrine therapy 2 

and CDK4/6 inhibition, delaying progression and 3 

deterioration in quality of life.  It maximizes time 4 

on well-tolerated therapy and delays the need for 5 

chemotherapy or antibody drug conjugates.  And it is 6 

straightforward to use in clinic, empowering patients 7 

to adjust treatment before worsening symptoms in 8 

disease progression.  Importantly, the SERENA-6 9 

approach encourages active patient engagement and 10 

shared decision making with individualized care. 11 

  Thank you, and I will now turn it back to 12 

Dr. Mayer to conclude the presentation. 13 

Applicant Presentation - Ingrid Mayer 14 

  DR. MAYER:  Thank you, Dr. Kalinsky. 15 

  The SERENA-6 design and endpoints, which were 16 

aligned with the FDA, isolated the effect of 17 

camizestrant in intercepting ESR1 mutation clonal 18 

evolution.  Patients were randomized at a justifiable 19 

inflection point, detecting ESR1 mutation as a marker 20 

of aromatase inhibitor resistance.  On camizestrant, 21 

ESR1 mutation clones were quickly controlled, and 22 
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progression-free survival was prolonged before 1 

symptom deterioration.  The sustained benefit in PFS2 2 

and longer overall time on endocrine therapies, 3 

without the need for chemo or ADCs, are all 4 

meaningful to patients, and the overall survival, 5 

while immature, is non-detrimental. 6 

  As we conclude our presentation, I ask you to 7 

consider that a push toward personalized medicine 8 

requires rethinking practice.  We recognize that 9 

SERENA-6 innovative design challenges current norms, 10 

but what gives us confidence in this approach is the 11 

consistent benefit across primary, secondary, and 12 

exploratory endpoints.  The proposed shift in 13 

treatment paradigm, leveraging ctDNA identification 14 

of an actionable resistant marker matched to a 15 

timely, targeted, well-tolerated therapy, is 16 

supported by a clinically meaningful benefit for 17 

camizestrant in this setting.  Thank you for your 18 

attention. 19 

  DR. VASAN:  Thank you, AstraZeneca. 20 

  We will now proceed with FDA's presentation, 21 

starting with Dr. Joshua Donaldson. 22 
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FDA Presentation - Joshua Donaldson 1 

  DR. DONALDSON:  Good morning.  My name is 2 

Joshua Donaldson, and I'm a Medical Oncologist and 3 

the Primary Clinical Efficacy Reviewer for 4 

NDA 220359, camizestrant, for HR-positive 5 

HER2-negative metastatic breast cancer upon emergence 6 

of an ESR1 mutation.  These are the members of the 7 

FDA review team, and my presentation reflects their 8 

collective input. 9 

  Camizestrant is an oral estrogen receptor 10 

antagonist based on the FDA's established 11 

pharmaceutical class for similar drugs.  The proposed 12 

indication is camizestrant in combination with CDK4/6 13 

inhibitors for the treatment of adult patients with 14 

hormone receptor-positive HER2-negative, locally 15 

advanced or metastatic breast cancer upon emergence 16 

of an ESR1 mutation during first-line endocrine-based 17 

therapy.  I will use the term "metastatic breast 18 

cancer" in this presentation to include both advanced 19 

and metastatic breast cancer in this context.  I will 20 

also be referring to AstraZeneca as the applicant for 21 

the duration of this presentation. 22 
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  SERENA-6 is the trial intended to support 1 

this indication.  It is an ongoing multiregional, 2 

randomized trial that enrolled patients with 3 

ER-positive HER2-negative metastatic breast cancer 4 

who had received at least 6 months of an aromatase 5 

inhibitor with CDK4/6 inhibitor to step 1.  Patients 6 

could not have had evidence of radiographic or 7 

clinical progression.  ctDNA testing for ESR1 8 

mutations and imaging was performed every 9 

2 to 3 months, coinciding with the standard of care 10 

imaging schedules. 11 

  Repeated ctDNA testing for ESR1 mutations is 12 

not currently performed outside of clinical trials.  13 

Those who had an ESR1 detected without radiographic 14 

or clinical progression were eligible to enroll on 15 

step 2.  Consented patients were randomized 1 to 1 to 16 

switch to camizestrant with the same CDK4/6 inhibitor 17 

that they were receiving previously or to continue 18 

the same aromatase inhibitor and CDK4/6 inhibitor. 19 

  A placebo was added to both arms to maintain 20 

blinding.  Key stratification factors included time 21 

on prior AI with CDK4/6 inhibitor of less than or 22 
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greater than 18 months, ESR1 mutations detected on 1 

the first or subsequent tests, and the CDK4/6 2 

inhibitor partner, palbociclib, abemaciclib, or 3 

ribociclib.  The trial initially only enrolled 4 

patients on aromatase inhibitor and palbociclib, and 5 

later added abemaciclib and ribociclib.  The primary 6 

endpoint was investigator-assessed progression-free 7 

survival.  This was defined as the time from 8 

randomization after ESR1 mutation detection until 9 

progression by RECIST.  Key secondary endpoints were 10 

PFS2 and OS. 11 

  The FDA had several key interactions with the 12 

applicant during the design and conduct of the 13 

SERENA-6 trial.  On February 3, 2021, the FDA asked 14 

the applicant, in preliminary comments to a meeting 15 

request, to justify the biomarker surveillance and 16 

therapy switch strategy.  At a minimum, the FDA asked 17 

that patients be consented that they may be forgoing 18 

a therapy for which they were benefiting by switching 19 

before radiographic progression.  On November 4, 20 

2024, the FDA stated that PFS2 would not be 21 

acceptable as a regulatory endpoint for efficacy in 22 
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this trial.  On April 4, 2025, the FDA communicated 1 

that the NDA for camizestrant may be submitted and 2 

any regulatory action would be a review issue.  The 3 

applicant canceled the teleconferences associated 4 

with each of these meeting requests. 5 

  On May 13, 2025, the FDA granted camizestrant 6 

breakthrough therapy designation based on preliminary 7 

evidence of improved PFS in a unique patient 8 

population with a life-threatening disease.  Granting 9 

a breakthrough therapy designation request does not 10 

indicate that a favorable risk-benefit for 11 

camizestrant has been established. 12 

  SERENA-6 demonstrated the statistically 13 

significant improvement in PFS for patients who 14 

switched to camizestrant.  Additionally, PFS2 was 15 

statistically significant at the latest data cutoff.  16 

The OS data are currently immature. 17 

  While we agree that SERENA-6 met its primary 18 

endpoint, we are concerned about the clinical 19 

meaningfulness of the results.  The applicant has 20 

presented their hypothesis that detecting an ESR1 21 

mutation means that aromatase inhibitor therapy is 22 
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ineffective, and switching before radiographic 1 

progression provides a clinical benefit.  However, 2 

the FDA is required to determine whether SERENA-6 3 

provides substantial evidence that camizestrant leads 4 

to a clinical benefit in the intended patients.  This 5 

includes the experimental strategy of receiving a new 6 

therapy at ESR1 mutation detection since this defines 7 

the intended patients.  We also need to establish 8 

that the benefit-risk for camizestrant is favorable.  9 

Our uncertainties around the clinical benefit 10 

demonstrated by SERENA-6 for camizestrant have led us 11 

to convene this advisory committee meeting. 12 

  The review team has identified four key 13 

efficacy concerns and one safety concern.  First, 14 

SERENA-6 was not designed to assess the benefit of 15 

the experimental strategy of switching to 16 

camizestrant after detecting an ESR1 mutation rather 17 

than switching at radiographic progression.  There's 18 

also no other prospective trial to support the 19 

investigator switch strategy.  Second, the clinical 20 

meaningfulness of a given PFS improvement is 21 

uncertain because randomization starts at ESR1 22 
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mutation detection.  For most oncology trials, 1 

randomization is at metastatic diagnosis or 2 

radiographic progressive disease timepoints when a 3 

new therapy is clearly needed. 4 

  Third, the FDA cautioned the applicant that 5 

PFS2 would not be an acceptable efficacy endpoint in 6 

SERENA-6 for regulatory decision making because of 7 

multiple uncertainties when evaluating this endpoint.  8 

Fourth, the current OS data are immature.  While a 9 

statistically significant overall survival result 10 

could overcome our uncertainties with the new switch 11 

strategy as to whether it demonstrates long-term 12 

benefit, OS may not reach statistical significance in 13 

SERENA-6, which we'll cover in more detail later in 14 

the presentation. 15 

  Additionally, demonstrating improved OS in 16 

patients with HR-positive metastatic breast cancer 17 

may be difficult given the multiple subsequent 18 

therapies that patients may receive.  We also note 19 

that the safety profile for camizestrant includes the 20 

safety signal for bradycardia and QTc interval 21 

prolongation. 22 
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  Next, I will present the results of the 1 

SERENA-6 trial alongside of each of the key efficacy 2 

issues to explain the review team's concerns that 3 

SERENA-6 may not demonstrate evidence of efficacy for 4 

the intended patient population.  I will then review 5 

the safety data, including the key safety issue of 6 

cardiac risks and considerations for the committee to 7 

discuss in the voting question. 8 

  First, I will address the issue that SERENA-6 9 

was not designed to test the experimental strategy of 10 

starting a new therapy at detection of ESR1 mutation.  11 

Though the applicant provided a justification for 12 

switching therapy, we do not have evidence that the 13 

experimental strategy provides a clinical benefit 14 

from the SERENA-6 trial, nor do we have evidence from 15 

other prospectively designed trials that switching to 16 

a new therapy at ESR1 mutation detection provides 17 

clinical benefit. 18 

  Further, the protocol did not specify that 19 

patients receive ESR1 targeted therapy, including 20 

fulvestrant, after radiographic progression on the 21 

control arm.  Patients and clinicians could ask to 22 
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unblind their treatment assignments after first 1 

progression, and nearly half received this 2 

information from the applicant. 3 

  Early in the discussion of the trial design, 4 

the FDA asked the applicant to justify the clinical 5 

benefit of the investigational strategy of switching 6 

to a new regimen at ESR1 mutation detection.  Since 7 

the trial did not randomize patients to switching a 8 

biomarker detection versus radiographic progression, 9 

we cannot assess whether the experimental strategy 10 

provided a clinical benefit compared to standard of 11 

care. 12 

  As we have illustrated here, patients on the 13 

camizestrant arm have received one new regimen after 14 

ESR1 mutation detection, while patients on the 15 

control arm have received none, creating an imbalance 16 

in the number of new treatments.  Subsequent use of 17 

second-line ESR1 mutation targeted therapies in 18 

SERENA-6, including crossover to camizestrant, could 19 

have helped to characterize the experimental switch 20 

strategy, but as we will discuss later, this was not 21 

the case.  In early metastatic HR-positive breast 22 
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cancer, the goal is to maximize the long-term 1 

clinical benefit for patients by maximizing the 2 

benefit of each regimen.  As the trial enrolled and 3 

randomized patients through a detected ESR1 mutation 4 

rather than radiographic progression, it is not clear 5 

what improvement in PFS is considered clinically 6 

meaningful. 7 

  We agree with the applicant that SERENA-6 8 

achieved its primary endpoint with a hazard ratio of 9 

0.44 and an estimated median PFS of 16 months for 10 

switching to camizestrant versus 9.2 months for 11 

continuing aromatase inhibitor therapy.  It is 12 

notable that patients on the control arm continued on 13 

their aromatase inhibitor and CDK4/6 inhibitor for a 14 

median of 9.2 months after developing an ESR1 15 

mutation.  This suggests that they were clinically 16 

stable for a period of time.  The clinical 17 

meaningfulness of a PFS improvement measured from 18 

detection of a resistant mutation to current therapy 19 

is uncertain, and the magnitude that may translate 20 

into longer term benefit for a patient is unknown. 21 

  The applicant has also suggested that 22 
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landmark PFS analyses may help to reduce the 1 

uncertainty of clinical benefit for camizestrant.  We 2 

do not agree since this analysis also starts at ESR1 3 

mutation detection.  Landmark analyses may also be 4 

misleading since they do not account for the entire 5 

distribution of progression events but rather focus 6 

on a single timepoint.  Their interpretation is also 7 

impacted by censoring, and the duration of follow-up 8 

on the trial may not be robust at later timepoints. 9 

  We are accustomed to second- and later-line 10 

clinical trials starting at radiographic progression.  11 

This may maximize the benefit from each therapeutic 12 

regimen since radiographic progression clearly 13 

demonstrates that a patient is not benefiting from 14 

their current therapy.  It may also create a more 15 

uniform patient population since patients are not 16 

being captured at a range of timepoints along their 17 

disease course.  Their unequivocal disease 18 

progression sets a new baseline, and patients clearly 19 

need a new therapy. 20 

  Patients were randomized to camizestrant or 21 

to continue their AI therapy in the window after ESR1 22 
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mutation was detected but before 1 

investigator-determined radiographic progression.  2 

This represents a new and earlier timepoint for 3 

switching therapy in metastatic HR-positive breast 4 

cancer.  The observed PFS therefore starts at a 5 

different timepoint in the patient's disease course 6 

than traditional PFS. 7 

  Ultimately, the FDA seeks to understand 8 

whether the PFS improvement shown in SERENA-6 9 

demonstrates clinical benefit for the intended 10 

patient population who are switching regimens.  11 

During our review, we have noted that SERENA-6 does 12 

not clearly test whether the experimental strategy of 13 

switching to a new therapy at ESR1 mutation is better 14 

than switching at radiographic progression. 15 

  We also lack evidence from studies outside of 16 

SERENA-6 that the strategy benefits patients.  17 

Randomizing patients at ESR1 mutation detection 18 

introduces uncertainty about the improvement of PFS 19 

that would support a clinically meaningful benefit 20 

for camizestrant.  Finally, approval of camizestrant 21 

based on SERENA-6 is likely to set a precedence for 22 



 FDA ODAC (AM)                              April  30  2026 

A Matter of Record 

(301) 890-4188 

107 

designing new trials.  We anticipate that this would 1 

include introducing more toxic therapies in an 2 

earlier treatment switch without evidence that it 3 

benefits patients or extends patients' lives. 4 

  Next, we will address PFS2.  As we 5 

communicated to the applicant, PFS2 is not 6 

interpretable as a measure of clinical benefit for 7 

camizestrant in the SERENA-6 trial.  Nevertheless, 8 

the applicant chose to include PFS2 as a key 9 

secondary endpoint.  PFS2 was defined as the time 10 

from randomization after detection of an ESR1 11 

mutation until second progression event or death.  12 

PFS2 was statistically significant at data cutoff 3, 13 

with a hazard ratio of 0.63. 14 

  The FDA has generally not accepted PFS2 as an 15 

efficacy endpoint in trial designs such as SERENA-6.  16 

It does not isolate the drug effect.  Subsequent 17 

therapies on SERENA-6 reflected regional availability 18 

and local practice standards, creating heterogeneity 19 

among treatments received.  Patients on the control 20 

arm of SERENA-6 generally did not receive an estrogen 21 

receptor antagonist after progression despite their 22 
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known ESR1 mutation.  Crossover to camizestrant was 1 

not allowed in the design of SERENA-6. 2 

  Investigators were responsible for 3 

determining when PFS2 occurred.  This included 4 

assessing clinical progression, radiographic 5 

progression not meeting the definition of RECIST, or 6 

RECIST-based progression.  A blinded independent 7 

central review assessment of PFS2 was not 8 

prespecified.  This variability increases our 9 

uncertainty regarding the PFS2 results.  Finally, as 10 

with PFS, PFS2 does not test whether the experimental 11 

strategy of starting a new therapy at detection of 12 

ESR1 mutation benefits patients. 13 

  PFS2 that does include a second subsequent 14 

therapy for each arm does not evaluate the 15 

experimental strategy of starting a new therapy 16 

before radiographic progression.  Therefore, it 17 

cannot support a claim of radiographic benefit for 18 

the intended patient population.  Additionally, 19 

patients on the camizestrant arm have received two 20 

new therapies after detection of an ESR1 mutation as 21 

opposed to one new regimen on the AI arm.  This 22 
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imbalance further complicates whether this endpoint 1 

supports a long-term clinical benefit for 2 

camizestrant. 3 

  The variability of clinician preference for 4 

subsequent therapy that contributed to PFS2 is seen 5 

in the SERENA-6 results.  More patients on the 6 

camizestrant arm received chemotherapy as their next 7 

line of therapy than on the AI arm, at 44 versus 8 

31 percent.  Only 13 percent of patients received an 9 

oral estrogen receptor antagonist on the AI arm.  10 

Elacestrant, an oral estrogen receptor antagonist, 11 

was approved in the U.S. on January 27, 2023. 12 

  The applicant has proposed that chemotherapy 13 

and ADC-free survival provide evidence of clinical 14 

benefit.  However, chemotherapy-free survival is 15 

defined as the timing of chemotherapy initiation, 16 

which reflects a subjective clinical decision based 17 

on the clinical setting and clinician choice, which 18 

may introduce heterogeneity into the endpoint and 19 

does not isolate the effect of camizestrant.  It also 20 

compounds the uncertainties of PFS2 since it now 21 

includes multiple subsequent therapies. 22 



 FDA ODAC (AM)                              April  30  2026 

A Matter of Record 

(301) 890-4188 

110 

  We will next address the concern that the 1 

current OS results cannot overcome the uncertainties 2 

with PFS.  Overall survival for SERENA-6 was 3 

immature, with an information fraction of 58 percent.  4 

The results do not show evidence of a survival 5 

detriment at this time, with a hazard ratio of 0.9.  6 

FDA evaluates OS as an endpoint for both efficacy and 7 

safety.  However, we do not generally expect sponsors 8 

to fully power trials in ER-positive HER2-negative 9 

metastatic breast cancer for overall survival because 10 

of the many subsequent therapies that are available 11 

and the time that patients live with their cancer, 12 

which makes achieving a statistically significant 13 

result challenging. 14 

  If SERENA-6 demonstrated the statistically 15 

significant improvement in an OS, this could overcome 16 

some of our uncertainties with the design and 17 

randomizing patients at ESR1 mutation detection.  18 

However, OS is currently immature.  The trial may not 19 

achieve statistical significance since it was 20 

designed with a target power of 63 percent, and these 21 

results are only expected in 2028. 22 
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  Finally, we note that the serial biomarker 1 

testing strategy only allowed less than 10 percent of 2 

the original consent of patients to meet eligibility 3 

criteria of a detectable ESR1 mutation in the absence 4 

of radiographic progression.  Currently, patients are 5 

screened for target of the mutations when they 6 

clearly need a new therapy, for example, at diagnosis 7 

or at metastatic progression.  The adoption of the 8 

experimental strategy in SERENA-6 would be 9 

paradigm-changing if patients with ER-positive 10 

HER2-negative metastatic breast cancer, on treatment 11 

with an aromatase inhibitor and CDK4/6 inhibitor, 12 

were screened every 2 to 3 months starting at 13 

6 months of therapy until radiographic progression. 14 

  In summary, while we agree with the applicant 15 

that SERENA-6 met its primary endpoint of 16 

investigator-assessed PFS with a hazard ratio 0.44, 17 

we continue to have uncertainty as to whether the 18 

results are clinically meaningful since the 19 

experimental strategy of starting a new therapy at 20 

detection of ESR1 mutation was not evaluated and 21 

randomizing patients at ESR1 mutation detection 22 
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introduces uncertainty as to whether the result is 1 

clinically meaningful. 2 

  As we have stated, PFS2 is not interpretable 3 

as a measure of clinical benefit since it does not 4 

isolate the treatment effect of camizestrant.  OS is 5 

unlikely to overcome these uncertainties since it may 6 

not achieve statistical significance.  Finally, we 7 

are concerned that approval will set a new paradigm 8 

of serial biomarker testing without demonstrating a 9 

clear clinical benefit. 10 

  Next, I will highlight the safety data from 11 

SERENA-6.  Our key safety issues are bradycardia and 12 

QTc interval prolongation.  We also note that visual 13 

disturbances occurred more frequently on the 14 

camizestrant arm.  Other toxicities were generally 15 

consistent with the combination of endocrine 16 

therapies with CDK4/6 inhibitors. 17 

  Camizestrant has dose-dependent heart rate 18 

lowering and QTc interval prolonging effects, both 19 

representing independent cardiac risk factors that 20 

can combine synergistically to increase the risk of 21 

life-threatening arrhythmias, for example, Torsades.  22 
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Bradycardia was identified as an adverse event of 1 

special interest early in the development of 2 

camizestrant. 3 

  In SERENA-6, the median heart rate on the 4 

camizestrant arm decreased by 14 beats per minute 5 

compared to no change on the aromatase inhibitor arm.  6 

This degree of heart rate slowing with camizestrant 7 

is noteworthy, given that it may increase the risk of 8 

clinically significant bradycardia, particularly for 9 

patients with a low baseline heart rate. 10 

  Furthermore, the FDA considers the available 11 

information for SERENA-1 and SERENA-6 to be 12 

insufficient to characterize the QTc interval 13 

prolonging effect of camizestrant, particularly in 14 

the setting of concomitant heart rate lowering 15 

medications.  Thus, a clinically significant QTc 16 

interval prolongation effect for camizestrant at 17 

75 milligrams cannot be excluded. 18 

  Overall, the FDA is concerned about the 19 

proarrhythmic potential of camizestrant, a risk that 20 

is compounded when combining camizestrant with other 21 

drugs that have QTc prolonging effects or that may 22 
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increase camizestrant exposure. 1 

  We note that camizestrant is proposed for 2 

coadministration with ribociclib, a drug that 3 

independently causes QTc prolongation.  Ribociclib 4 

also increases camizestrant exposure approximately 5 

2-fold through a drug-drug interaction.  This creates 6 

additional proarrhythmic risk for the combination of 7 

camizestrant and ribociclib through 8 

exposure-dependent effects of camizestrant on heart 9 

rate and QTc interval. 10 

  We agree with the applicant's assessment that 11 

cardiac adverse events on SERENA-6 were generally 12 

asymptomatic.  However, adverse event analyses are 13 

not sensitive in detecting clinically meaningful 14 

cardiac risks.  On review of the safety data from 15 

SERENA-1, a patient receiving camizestrant 16 

75 milligrams and ribociclib 600 milligrams, that the 17 

same doses that were studied on SERENA-6 had a QTc 18 

interval of above 500 milliseconds. 19 

  No changes were made to the patient's 20 

medications.  That patient subsequently lost 21 

consciousness and was found to be in ventricular 22 
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fibrillation.  Review of the ECG showed significant 1 

QTc interval prolongation with bradycardia resulting 2 

in Torsades.  The patient required defibrillation but 3 

ultimately recovered. 4 

  We do not agree with the applicant that other 5 

drugs or that patients' underlying conditions exclude 6 

the contribution of camizestrant and ribociclib, but 7 

rather that this case of Torsades reflects the real 8 

risk of treating patients with this combination. 9 

  The applicant was still evaluating the safety 10 

of abemaciclib and ribociclib in combination with 11 

camizestrant when SERENA-6 was opened.  The first 12 

patient was randomized September 2021 and the last 13 

patient was randomized in September 2024.  14 

Abemaciclib and ribociclib were allowed by protocol 15 

in March 2022 and March 2023, respectively.  16 

Relatively few patients received ribociclib, meaning 17 

that we have limited safety data for this group in 18 

SERENA-6.  This is particularly important because 19 

recent practice patterns in the U.S. have been 20 

favoring ribociclib since it demonstrated an OS 21 

improvement in this line of therapy. 22 
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  In addition to the cardiac risks, we note 1 

that more patients on the camizestrant arm 2 

experienced visual disturbances.  These were 3 

primarily photopsia, consisting of transient flashes 4 

of light, especially during periods of lighting 5 

transitions, which were reversible and were not 6 

associated with structural findings on ophthalmic 7 

examination. 8 

  Overall, treatment-emergent adverse events, 9 

including grade 3 or 4 events, occurred more 10 

frequently in the camizestrant arm.  The events 11 

occurring in more than 10 percent of patients on the 12 

camizestrant arm were generally consistent with 13 

endocrine therapy when combined with a CDK4/6 14 

inhibitor, specifically palbociclib, as this was most 15 

prevalent in SERENA-6. 16 

  The applicant provided patient-reported time 17 

to deterioration results for pain, breast symptoms, 18 

arm symptoms, and physical functioning.  FDA notes 19 

multiple issues, which limit the interpretability of 20 

this PRO information.  The assessment of PROs were 21 

infrequent after week 12, which limits their ability 22 
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to adequately capture deterioration events.  This 1 

could explain why there were relatively few events on 2 

both arms, which limits the interpretability of these 3 

results. 4 

  Further complicating the applicability of the 5 

time to deterioration results report data quality 6 

after 20 weeks, with only half of expected patients 7 

in the control arm providing a PRO response at that 8 

timepoint.  In general, the FDA considers time to 9 

deterioration PRO analyses from SERENA-6 to be 10 

unreliable because of all of these issues.  11 

Generally, the interpretability issues of PRO time to 12 

deterioration analyses have been well described in 13 

the literature. 14 

  Unique to this trial design is the assessment 15 

of PRO baseline at the time of ESR1 mutation 16 

detection rather than following clinical progression 17 

or newly diagnosed disease prior to initiation of 18 

trial therapy.  This makes interpretation of change 19 

from baseline analyses also difficult and may be why 20 

change from baseline results were marginal.  21 

Regardless of how PRO data were analyzed, the PRO 22 
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endpoints were not controlled for multiplicity and we 1 

consider them exploratory.  While the FDA values PRO 2 

data overall, FDA does not consider the results in 3 

SERENA-6 supportive of efficacy and focused only on 4 

them as descriptive patient-reported, 5 

treatment-related symptoms. 6 

  In summary, we agree with the applicant that 7 

SERENA-6 met its primary endpoint of 8 

investigator-assessed PFS.  However, we are still 9 

uncertain about whether the observed PFS improvement 10 

is clinically meaningful since patients were 11 

randomized at ESR1 mutation detection.  We do not 12 

have evidence that patients derive clinical benefit 13 

from switching therapy at ESR1 mutation detection. 14 

  We communicated to the applicant that PFS2 15 

would not be acceptable as an efficacy endpoint given 16 

the design of SERENA-6.  Additionally, OS data are 17 

immature and may not reach statistical significance 18 

to overcome our uncertainties with the trial design 19 

and PFS results.  Finally, camizestrant has 20 

demonstrated cardiac toxicity, especially when 21 

combined with ribociclib, which is likely to be used 22 
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more often in clinical practice than on SERENA-6. 1 

  The FDA is committed to advancing therapies 2 

for patients with ER-positive HER2-negative 3 

metastatic breast cancer, a life-threatening disease 4 

where better treatments are needed.  We support 5 

innovative clinical trial design strategies and 6 

deeply appreciate the patients and caregivers who 7 

participate in trials like SERENA-6.  However, our 8 

responsibility is to determine whether the trial 9 

evidence demonstrates clinical benefit for the 10 

intended patient population according to regulatory 11 

standards. 12 

  During our review, the team has identified 13 

considerations for clinical trial designs to evaluate 14 

switching to a new treatment regimen at detection of 15 

a resistance mutation.  In such designs, we believe 16 

that it will be important to include a treatment arm 17 

that would allow comparison between the switch 18 

timepoints, for example, a prespecified treatment 19 

sequence of continued first-line therapy followed by 20 

the experimental drug, among other predefined 21 

second-line regimens that are relevant to the 22 



 FDA ODAC (AM)                              April  30  2026 

A Matter of Record 

(301) 890-4188 

120 

biomarker, initiated upon radiographic progression.  1 

Additionally, evaluation of OS will be an important 2 

part of our review to determine whether the switch 3 

strategy confers a long-term benefit. 4 

  Finally, we turn our attention to 5 

considerations for the advisory committee and the 6 

voting question.  We ask that the committee consider 7 

the following key issues regarding camizestrant from 8 

SERENA-6. 9 

  The review team is concerned that SERENA-6 10 

does not provide evidence that starting a new therapy 11 

at detection of an ESR1 mutation, compared to 12 

switching at radiographic progression, improves 13 

long-term outcomes.  We are uncertain whether the 14 

results of PFS, which started at ESR1 mutation 15 

detection, are clinically meaningful.  PFS2 is 16 

inadequate to demonstrate clinical benefit for 17 

camizestrant from SERENA-6 due to the limitations 18 

that we have discussed. 19 

  Current OS data is immature, may not achieve 20 

statistical significance, and does not demonstrate a 21 

long-term benefit to switching treatment at ESR1 22 
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mutation detection.  Chemotherapy and ADC-free 1 

survival and PROs were not alpha controlled and are 2 

unable to demonstrate clinical benefit for 3 

camizestrant.  Finally, we have observed cardiac 4 

toxicity in the setting of an uncertain clinical 5 

benefit, which further complicates this benefit-risk 6 

evaluation. 7 

  In conclusion, we ask the committee to 8 

discuss and vote on the following question. 9 

  Based on the results of SERENA-6, has 10 

clinically meaningful benefit for camizestrant been 11 

demonstrated for the treatment of patients with 12 

HR-positive HER2-negative metastatic breast cancer 13 

with a tumor ESR1 mutation detected while on 14 

aromatase inhibitor and CDK4/6 inhibitor therapy, 15 

prior to radiographic progression?  And I thank you 16 

for your time. 17 

  DR. VASAN:  Thank you. 18 

  So we're actually ahead of schedule.  We will 19 

take a quick 10-minute break.  Panel members, please 20 

remember that there should be no discussion of the 21 

meeting topic during the break amongst yourselves or 22 
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with any member of the audience, and we will resume 1 

at 10:28 a.m. Eastern Standard Time. 2 

  (Whereupon, at 10:17 a.m., a recess was 3 

taken, and meeting resumed at 10:28 a.m.) 4 

Clarifying Questions 5 

  DR. VASAN:  We will now take clarifying 6 

questions to the presenters.  When acknowledged, 7 

please remember to state your name for the record 8 

before you speak and direct your question to a 9 

specific presenter if you can.  If you wish for a 10 

specific slide to be displayed, please let us know 11 

the slide number if possible.  Finally, it will be 12 

helpful to acknowledge the end of your question with 13 

a thank you and end of your follow-up question with, 14 

"That is all for my questions," so that we can move 15 

on to the next panel member. 16 

  So we'll start now with the clarifying 17 

questions, and I'd like these to focus on the data 18 

and its interpretation.  The broader questions around 19 

trial design and strategy, we can see if that really 20 

fits in here versus in the broader discussion later.  21 

I'll start with the first question.  If we could pull 22 
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up slide CE-15 from the applicant.  Neil Vasan, NYU 1 

Langone. 2 

  So this is a question both for the FDA and 3 

for the applicant.  For the FDA, I want to really 4 

sort of pressure test this idea of what is going on 5 

in patients on the control arm after randomization as 6 

the most proximal clinical signal after ESR1 7 

detection and staying on AI.  So in this slide -- if 8 

that could be pulled up, please, CE15 -- we're seeing 9 

a decrease in the variable arm in the ctDNA and an 10 

increase after randomization in the control arm. 11 

  I think the question is, really, is this 12 

ongoing treatment effect?  I think in the FDA 13 

briefing document, it was saying that patients may 14 

continue to derive benefit.  But is this benefit or 15 

is this just time to radiographic progression despite 16 

resistance? 17 

  And the second question for the sponsor is, 18 

for these patients -- each dot is a patient -- do we 19 

have a distribution of endpoints at a 20 

patient-by-patient level, things like complete 21 

response, partial response, stable disease, PFS?  Are 22 
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you able to give us more granularity here?  Then 1 

also, noting that this is a single timepoint, is 2 

there any kinetic data as well that we can really try 3 

to link in, really tether these data points, tether 4 

these individual patients to prognostic versus 5 

predictive? 6 

  So first, the FDA, this interpretation of how 7 

we think about benefit versus an evolving resistant 8 

clone. 9 

  DR. SHAH:  Thanks.  I'll turn that question 10 

over to Dr. Donaldson for FDA. 11 

  DR. DONALDSON:  Joshua Donaldson, FDA.  Thank 12 

you for that question.  I think these are not 13 

validated endpoints for us, and so we looked at them 14 

more as exploratory.  It is an interesting trend, 15 

that there I think what we lack is really a 16 

correlation, as you pointed out, with how patients 17 

actually fared. 18 

  We will actually note that patients that 19 

received an AI and CDK4/6 inhibitor were very small, 20 

but a real number of them actually experienced a 21 

response.  So I think we're just uncertain about what 22 
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these results represent.  I think they're generally 1 

consistent with the description of the applicant, 2 

that their drug targets ESR1 mutations, but what the 3 

larger meaning is, is somewhat unclear. 4 

  DR. VASAN:  Your view is that this is sort of 5 

equipoise, and we don't know what this means. 6 

  DR. DONALDSON:  Joshua Donaldson, FDA.  I 7 

believe at this point, these are not interpretable as 8 

evidence of clinical benefit. 9 

  DR. VASAN:  Okay.  Thank you.  And then the 10 

sponsor?  Is the microphone on, please, for the 11 

sponsor?  While this is going on, if anyone could put 12 

their placard, or their name up, and we'll know that 13 

they would like to speak. 14 

  DR. SHAH:  FDA has a clarifying comment.  15 

Mirat Shah. 16 

  DR. VASAN:  Thank you.  FDA? 17 

  DR. AMIRI-KORDESTANI:  Yes.  Laleh Amiri. 18 

  DR. VASAN:  Sorry.  Please state your name 19 

for the record. 20 

  DR. AMIRI-KORDESTANI:  Laleh Amiri.  One 21 

additional part to add, actually regarding the 22 
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benefit, essentially, the 9 months that patients were 1 

on the control arm, we saw I think about 2 percent 2 

response rate in that arm, and mostly they were 3 

stable.  And I think to some patients, essentially, 4 

now they don't have to change therapy and there were, 5 

of course, no sign of progression when they entered 6 

that.  That is benefit.  But other than that, 7 

essentially, we just view it as like a stable disease 8 

that they had during that period.  So just to clarify 9 

that part. 10 

  DR. VASAN:  Thank you. 11 

  DR. MAYER:  Thank you.  Can I have slide 1 12 

up, please? 13 

  DR. VASAN:  Sorry.  Can you please state your 14 

name? 15 

  DR. MAYER:  Ingrid Mayer, AstraZeneca.  So 16 

the data depicted in this slide projected indeed 17 

confirms that there's an ESR1 clonal evolution at the 18 

time of emergence of ESR1 mutation that occurs during 19 

first line.  Clinical progression after emergence of 20 

ESR1 in first line is not immediate.  And therefore, 21 

you see this continuum of clinical progression that 22 
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is underscored by the fact that there is 1 

deterioration of symptoms that happens between that 2 

timepoint and actual disease progression on scans, 3 

and this data is supportive of that. 4 

  In regards to your second question, I would 5 

like to call Dr. Morrow to the podium to answer that. 6 

  DR. MORROW:  Christopher Morrow, 7 

Translational Medicine, AstraZeneca.  Could we get 8 

the slide comparing the cycle 2 and cycle 3 data?  So 9 

we have looked at some other timepoints, focusing on 10 

cycle 2 day 1 and cycle 3 day 1.  And this shows a 11 

continuing increase -- if we can bring slide 2 up, 12 

please -- an increase going from cycle 2 to cycle 3 13 

day 1 on the control arm, consistent with the levels 14 

of ESR1 mutations beginning to increase.  And we 15 

haven't looked at later timepoints because you start 16 

to lose patients to progression.  And we have yet to 17 

do any analysis looking at correlations between 18 

increases in ctDNA and any clinical endpoints.  Thank 19 

you. 20 

  DR. VASAN:  Okay.  Neil Vasan.  To clarify, 21 

there's no correlation -- analyses for correlation 22 
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between the varying allele frequency increases in the 1 

control arm and clinical outcomes have not been 2 

performed? 3 

  (Dr. Morrow gestures yes.) 4 

  DR. VASAN:  Okay.  Thank you. 5 

  Next, Dr. Compagni? 6 

  DR. COMPAGNI-PORTIS:  Thank you.  Natalie 7 

Compagni-Portis, patient representative.  I have a 8 

couple questions, but first, thank you for your 9 

presentation.  I wonder, since only 14 percent of 10 

patients enrolled in step 2 were in the U.S., what 11 

variabilities do you see in standard of care for 12 

those not in the U.S., and how do those subsequent 13 

treatment variabilities vary across the sites? 14 

  DR. MAYER:  SERENA-6 is a global trial.  15 

Sorry.  Ingrid Mayer, AstraZeneca.  SERENA-6 is a 16 

global trial, and as such, the subsequent treatment 17 

post-disease progression is reflective of real-world 18 

practice, and physicians were encouraged to follow 19 

guidelines according to local treatments.  In the 20 

U.S., subsequent treatment is quite representative of 21 

what happened in the trial at large and represent an 22 
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adequate percentage of patients that received 1 

endocrine-based therapies and chemotherapy, which is 2 

consistent with the ITT population. 3 

  DR. COMPAGNI-PORTIS:  Thank you.  And then 4 

Dr. Kalinsky spoke to the limitations in the PRO 5 

data, and I wonder if you or someone can speak to 6 

that.  There is so much missing data.  There was 7 

variability on the collecting between the two arms.  8 

Can you help me understand those omissions and things 9 

that aren't there? 10 

  DR. MAYER:  Dr. Cella, please. 11 

  DR. CELLA:  Good morning.  David Cella, 12 

Northwestern University, paid consultant for 13 

AstraZeneca with no financial interest in the outcome 14 

of the meeting.  Thank you for the question. 15 

  It's common in clinical trials to have 16 

missing data.  I know of no clinical trial that 17 

doesn't have missing data, so that's common, 18 

unfortunately.  And for various reasons, in the 19 

beginning, at baseline, the reasons were mostly 20 

technical in terms of getting the device working at 21 

sites and gearing up.  Over time, it tends to be that 22 
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the missing data tend to be associated with actually 1 

sicker patients over time. 2 

  So some of the most valuable information that 3 

you can get from the PRO data is in the early going, 4 

which is why the sponsor did --  5 

  DR. VASAN:  Please wait. 6 

  DR. CELLA:  Yes.  I was saying that the early 7 

going is where the quality of the data are best.  We 8 

looked carefully -- I looked carefully with the 9 

sponsor at making sure that the missing data at 10 

baseline and the early going could be considered 11 

missing at random or not informative, and I'm 12 

convinced that that's the case.  So that even though 13 

the sample size is reduced, that look over the first 14 

6 months of time, 28 weeks to be exact, does show 15 

that there are significant benefits to pain, quality 16 

of life, looking over time in a repeated measure type 17 

analysis that does assume the data are missing at 18 

random. 19 

  There's also the time to deterioration 20 

analysis that Dr. Kalinsky showed, and even though 21 

there are missing data there, those curves separate 22 



 FDA ODAC (AM)                              April  30  2026 

A Matter of Record 

(301) 890-4188 

131 

at 12 weeks as much as they're going to separate.  So 1 

the early going where there's very good quality data 2 

and very little missingness, you see those big 3 

differences who showed pain and quality of life. 4 

  DR. SHAH:  Mirat Shah, FDA.  My colleague, 5 

Dr. Bhatnagar, would also like to comment on this 6 

question.  Thanks. 7 

  DR. BHATNAGAR:  Thank you very much.  Vishal 8 

Bhatnagar, Oncology Center of Excellence, FDA.  So I 9 

think in terms of the patient-reported outcomes data, 10 

not only was there a high amount of missing data 11 

after a certain timepoint, but I think there was an 12 

incomplete sense of the data in that there was such a 13 

sparse assessment frequency.  Every 3-month 14 

assessment after week 12, not only was there a high 15 

degree of missing data, but there's a long interval 16 

in which we don't know what the patient's experience 17 

was.  So I'd just like to provide that aspect as 18 

well. 19 

  DR. COMPAGNI-PORTIS:  Thank you.  I 20 

appreciate that. 21 

  I had one more question, if I could.  Sorry.  22 
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I guess it's for the clinicians on the panel.  If 1 

this were to be standard of care, I wonder how 2 

realistic it is to do this testing at these 3 

intervals.  And it was also mentioned that the 4 

Guardant360 is FDA approved, so is there another 5 

method for this testing? 6 

  DR. VASAN:  I think we should put a pin on 7 

that and move this for the discussion portion. 8 

  DR. COMPAGNI-PORTIS:  Thank you. 9 

  DR. MAYER:  Dr. Vasan, as a chairperson, may 10 

I get permission to respond to the comments for the 11 

FDA? 12 

  DR. VASAN:  Yes. 13 

  DR. MAYER:  Thank you. 14 

  DR. CELLA:  David Cella, Northwestern 15 

University.  Just to my colleague, and friend, it's 16 

not every 3 months, it's every 8 weeks, and that's 17 

actually after 12 weeks.  So in the first 12 weeks, 18 

it's every 4 weeks, the assessment.  So by the 19 

standards usually implemented, which do tend to be 20 

every 3 months, this was actually a relatively 21 

frequent assessment compared to most clinical trials, 22 
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every 4 weeks for the first 12, where the separation 1 

actually occurs between groups, and then every 2 

8 weeks after that, just a correction. 3 

  DR. VASAN:  Thank you.  The next question is 4 

from Dr. Choueiri. 5 

  DR. CHOUEIRI:  Thank you.  Toni Choueiri, 6 

Dana-Farber.  I have a few questions. I think, 7 

Dr. Cella, we're going to get you busy here.  So this 8 

is a non-placebo-controlled trial.  I mean, you could 9 

in theory have given 2 pills for the patient and the 10 

quality of life been more serious.  None of the 11 

quality-of-life parameters -- all of them crossed 1, 12 

except pain.  And when you tell a patient I think the 13 

quality of life could be biased here, you're telling 14 

a patient you're switching to a new drug that cannot 15 

target your mutation, I assume the anxiety is going 16 

to be better.  I think the quality of life probably 17 

was overemphasized.  I agree there is no detriment, 18 

but I disagree that there is significant benefits 19 

here. 20 

  DR. MAYER:  Ingrid Mayer, AstraZeneca.  The 21 

trial is a double-blind, placebo-controlled trial.  22 
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Dr. Cella, would you like to --  1 

  DR. CELLA:  Well, I think what you're 2 

suggesting is that at the time that the mutation is 3 

detected, there may be an influence.  But it is 4 

double-blinded, and it also doesn't really make 5 

sense -- David Cella, Northwestern, I'm sorry -- that 6 

you would see a difference in results.  I mean, the 7 

strongest finding is in pain, which makes clinical 8 

sense in breast cancer.  So I think it's a sensible 9 

set of results that do show consistency with the 10 

clinical, the primary endpoint. 11 

  DR. VASAN:  The FDA would like to comment as 12 

well.  If we could keep it focused on the data? 13 

  DR. BHATNAGAR:  Of course.  Yes.  Thanks for 14 

the question, Dr. Choueiri, and of course, Dr. Vasan.  15 

So yes, I did misspeak.  I apologize on the previous 16 

comment.  It was every 8 weeks for the assessment 17 

frequency.  That being said, every 2 months is still 18 

a long time.  People can deteriorate and resolve. 19 

  In terms of the question that you just asked, 20 

Dr. Choueiri, we agree.  So this was marginal 21 

differences in terms of data.  Also, event rates were 22 
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very small.  It becomes very difficult to compare.  1 

And so, again, I fully recognize and appreciate that 2 

there is a strong emphasis and importance on 3 

patient-reported outcomes data.  FDA deeply cares 4 

about how patients are feeling and functioning.  5 

However, this data is not compelling. 6 

  DR. CHOUEIRI:  Yes, and I agree.  No 7 

detriment is correct.  Significant improvement is 8 

incorrect. 9 

  I have another question.  I think it makes 10 

sense to go to something that was presented, and we 11 

went quickly on it.  I want to go back to the sponsor 12 

booklet, page 17, table CE-9, and perhaps ask both 13 

the FDA and Dr. Cristofanilli, who has significant 14 

experience in ctDNA.  Just try to explain for me this 15 

significant difference in the hazard ratio, 0.32 16 

compared to 0.64, in the time to ESR1 mutation 17 

detected, its first test and subsequent test.  And I 18 

don't want you to say it's a subgroup analysis 19 

because they're very balanced, and I know that.  And 20 

that's how I get away usually from answering the 21 

question. 22 
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  (Laughter.) 1 

  DR. CHOUEIRI:  So I would like you -- is this 2 

a lead time bias, that we didn't start the patient 3 

early enough, we started it late, and that could have 4 

influenced the PFS statistically, or this is a 5 

biological observation that, actually, the SERD 6 

should have been started earlier before more clones 7 

evolve?  I would like your opinion, as well as the 8 

FDA. 9 

  DR. MAYER:  Dr. Cristofanilli? 10 

  Dr. Choueiri, I think it could be helpful if 11 

I could bring slide 1 up, which also shows a more --  12 

  DR. CHOUEIRI:  Can you raise your voice, 13 

please? 14 

  DR. MAYER:  Sure.  Ingrid Mayer, AstraZeneca.  15 

While Dr. Cristofanilli makes his way to the podium, 16 

can I bring slide 1 up to show updated data on DCO3, 17 

on the parameter that you have pointed out? 18 

  Dr. Cristofanilli? 19 

  DR. CRISTOFANILLI:  Yes.  Massimo 20 

Cristofanilli, Weill-Cornell and paid consultant.  21 

Well, thank you for the question.  Of course, the 22 
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experts in liquid biopsy will try to see it to read 1 

the biology behind.  I think it's very difficult.  We 2 

can only speculate.  We very easy speculate that you 3 

should monitor starting earlier, and as soon as you 4 

see these mutations, intervene because estrogen 5 

driver resistance is actually a phenomenon taking 6 

effect very early on. 7 

  Again, this is probably something that we'll 8 

learn more.  Important, it is to keep in mind the 9 

strategy.  I think the strategy is effective.  The 10 

technology is telling, like something is happening to 11 

the disease.  The disease is resistant to AI.  And 12 

maybe at some point we'll figure out that the timing 13 

of intervention, not only the testing but also 14 

intervention, is actually very relevant. 15 

  DR. VASAN:  The next question is 16 

Dr. Gradishar. 17 

  DR. SHAH:  Sorry.  FDA had a comment.  Mirat 18 

Shah. 19 

  DR. VASAN:  Okay.  Dr. Donaldson? 20 

  DR. DONALDSON:  Joshua Donaldson, FDA.  I 21 

hesitate to go after Dr. Cristofanilli on this topic, 22 
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but we noted the same things that you were pointing 1 

out, I think.  We have an overall concern, as we've 2 

expressed, with the PFS timepoint period, and so 3 

interpreting these, maybe a different twist on what 4 

you were saying, not to say, is difficult.  I think 5 

what you have to recognize is that patients were not 6 

tested at baseline, so they just came on the trial 7 

whenever they came on the trial.  And so, we think 8 

that those patients who had a test that was positive 9 

on the first test may have had a preceding ESR1 10 

mutation.  So they may have actually represented a 11 

longer time of that ESR1 mutation.  So we actually 12 

have the opposite interpretation of the applicant on 13 

that subject, that actually this may be sort of more 14 

towards the second-line population.  But ultimately, 15 

because of the questions that we have about PFS, I 16 

think we have concerns. 17 

  Then maybe I'll turn over to my statistical 18 

colleague to address your questions on lead time 19 

bias. 20 

  DR. LIM:  Daeyoung Lim, FDA.  So in SERENA-6, 21 

patients were monitored and enrolled.  So first, lead 22 
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time bias is when the disease is diagnosed or 1 

detected earlier.  One arm is detected earlier, so 2 

that creates this illusion of one arm having an 3 

advantage than the other arm.  And that may seem like 4 

it's applying to SERENA-6 because patients were 5 

monitored and enrolled way before disease worsening, 6 

but they were randomized at the same time at the 7 

detection of ESR1 mutation.  So lead time bias does 8 

not apply to SERENA-6. 9 

  DR. CHOUEIRI:  I see.  So this could be a 10 

biological finding, then doing something early has 11 

better outcome.  I see. Okay. 12 

  DR. AMIRI-KORDESTANI:  Can I ask, actually, 13 

if you put that subgroup, actually the same slide, 14 

please? 15 

  DR. MAYER:  Slide 1 up. 16 

  DR. AMIRI-KORDESTANI:  Laleh Amiri from FDA.  17 

If you also look at the time from initiation of 18 

randomization, actually, you see a little bit 19 

different signal from what you think.  Essentially, 20 

it appears that patients that were longer on AI, 21 

perhaps were closer to second line, benefited more, 22 
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understanding, of course, these are all just 1 

subgroups, and the confidence intervals are 2 

overlapping.  I just wanted to clarify that. 3 

  DR. CHOUEIRI:  Right. 4 

  DR. AMIRI-KORDESTANI:  Thank you. 5 

  DR. CHOUEIRI:  Although this a small subgroup 6 

here. 7 

  DR. VASAN:  Thank you. 8 

  Dr. Gradishar? 9 

  DR. GRADISHAR:  Yes.  I guess another 10 

question for --  11 

  DR. VASAN:  Could you please introduce 12 

yourself? 13 

  DR. GRADISHAR:  Bill Gradishar, Northwestern 14 

University.  Another question for the sponsor, 15 

Dr. Kalinsky and/or Cella, and it gets back to the 16 

PROs again.  And even though this was double-blind, 17 

placebo-controlled, there's a fair chance people knew 18 

what treatment they were getting just by the 19 

differential and side effects that some may have 20 

experienced.  So I guess my question really focuses 21 

on the outcome of the PROs suggesting an improvement. 22 
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  How much of that can you isolate to the 1 

effect of treating the ESR1 result?  Knowing that you 2 

have that, how much do you think that potentially is 3 

impacting on what you see in the PRO changes as 4 

opposed to true differences in symptoms? 5 

  DR. MAYER:  Dr. Kalinsky? 6 

  DR. KALINSKY:  Hi.  Kevin Kalinsky, Winship 7 

Cancer Institute.  So one, I think it's important to 8 

contextualize for this subtype of breast cancer.  9 

Patients, this is a marathon, right?  And we want 10 

patients to remain on well-tolerated endocrine 11 

therapy for as long as they can.  And I would 12 

actually harken to one of the comments that 13 

Dr. Sammons had made during the open session. 14 

  For this subtype of breast cancer, there can 15 

be a tropism to bone, and we do have a hard time in 16 

clinic identifying when we have progression in bone.  17 

And so I do think that there is the development of 18 

subclinical progression that patients may be feeling 19 

before we see them on the imaging, just given some of 20 

the challenges we have with cross-sectional systemic 21 

imaging. 22 
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  Then if we could pull up slide number 1, I 1 

think the other thing is, is that the point about 2 

pain, and arthralgias, and things like that, I would 3 

say, to me, as clinician, it's also the totality of 4 

what we're seeing, right?  It's not just pain, but 5 

it's also shortness of breath, and fatigue, and 6 

functional status.  And so that's why not only do I 7 

think it's reflected in clinic, but I think that it's 8 

the trend.  Thank you. 9 

  DR. MAYER:  Sorry.  One clarification.  10 

Dr. Gradishar, while I acknowledge your comment that 11 

some patients and physicians may have known what 12 

treatment they were on, may I just remind the panel 13 

that side effects that are specific to 14 

camizestrant -- notably the photopsia or the 15 

bradycardia, which is something that patients 16 

wouldn't feel -- bradycardia happened in 7 percent of 17 

the patients and photopsia happened in 20 percent of 18 

the patients, suggesting that more than 80 percent of 19 

the patients would not have known, based on side 20 

effects, which arm they were on. 21 

  DR. VASAN:  Did that answer your questions, 22 
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Dr. Gradishar? 1 

  DR. GRADISHAR:  Yes.  Thank you. 2 

  DR. VASAN:  Thank you. 3 

  DR. BHATNAGAR:  Could FDA have a chance just 4 

to comment on that? 5 

  DR. VASAN:  Yes. 6 

  DR. BHATNAGAR:  Vishal Bhatnagar, FDA.  7 

Dr. Gradishar, to your point, there was noted to be 8 

asymmetric differences in terms of missing data.  And 9 

FDA did note, despite the design of the trial, that 10 

more patients in the control arm had missing PRO 11 

data. 12 

  DR. VASAN:  Thank you. 13 

  Next is Dr. Kelley. 14 

  DR. KELLEY:  Michael Kelley, Department of 15 

Veterans Affairs and Duke University.  So I just 16 

wanted to comment again about the CE-15 slide, if 17 

that could come up.  The initial question is for both 18 

sides in terms of the terminology that's being used 19 

in terms of the detection of a ESR1 mutation, and 20 

that is emergence.  But I think the concept is that 21 

if the mutant is already there, you're just selecting 22 
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for it with the treatment. 1 

  So that term to me just seems, like, 2 

inappropriate.  But the underlying concept is one of 3 

the detection, the limit of detection of the assay 4 

that's being used.  And I don't know if this has to 5 

be deferred to a later discussion, but what is the 6 

assay that was used?  What is the limit of detection, 7 

and what are the implications of the change in the 8 

limit of detection of the assay and the timing of the 9 

application of that assay in real practice?  Because 10 

if you now have an assay which is 10-, or 100-, or a 11 

million-fold more sensitive, you're going to be 12 

detecting this in many more patients, and maybe all 13 

of them have a small fraction of this. 14 

  So what are the implications of that?  Your 15 

proposed indication does not account for a particular 16 

level of detection.  It doesn't account for the 17 

timing of the application, right?  You don't even say 18 

to wait 6 months as was done in the trial.  So if you 19 

could comment on that.  And I think the FDA should 20 

comment on the language as well.  Thank you. 21 

  DR. VASAN:  Great. 22 
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  DR. KELLEY:  And I have just one other part 1 

of that comment that is a different question.  And 2 

that is, I understand there's some mention in the 3 

supplement to the New England Journal article on this 4 

about the Guardant liquid biopsy assay, and I 5 

understand that that's not FDA approved right now.  6 

But that assay is a broad assay.  It has many genes 7 

on it.  And so my second part of the question is, are 8 

there co-mutations that indicate subpopulations which 9 

do not benefit from camizestrant?  And so those two 10 

patients who are at the top there, who level of ESR1 11 

mutation went up, are there some co-mutations that 12 

would identify a population for which that drug would 13 

not be useful? 14 

  DR. MAYER:  Dr. Schetter? 15 

  DR. VASAN:  Thanks.  I want to make sure to 16 

let's keep this a technical conversation for this.  17 

Thank you. 18 

  DR. KELLEY:  All right.  And I'm done with my 19 

questions. 20 

  DR. SCHETTER:  Aaron Schetter, Precision 21 

Diagnostic Development, AstraZeneca.  So to your 22 
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point, the assay that was used for all of these 1 

studies, for the Guardant360 assay, it's mentioned 2 

it's not FDA approved for the SERENA-6 indication, 3 

but it's the same assay that's FDA approved for other 4 

breast cancer ESR1 detection.  So it's the same 5 

assay.  It's well validated.  The data is publicly 6 

available.  To give us a sense, the limit of 7 

detection at 30 nanograms is roughly 0.3 allele 8 

frequency. 9 

  To your other point, it is in this scenario.  10 

There are relatively low allele frequencies that can 11 

come in below limit of detection.  If it's still 12 

detected, you have confidence that it's there, but it 13 

might not always be detected.  So you might get into 14 

relatively low levels aren't always detected, but if 15 

it's there, you can have confidence it's detected. 16 

  DR. VASAN:  Did that answer all your 17 

questions, Dr. Kelley? 18 

  DR. KELLEY:  Well, what happens when Guardant 19 

changes the assay or someone who comes up with a 20 

different assay that has a limit of detection that's 21 

better? 22 
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  DR. VASAN:  Why don't we do that at the 1 

discussion? 2 

  DR. KELLEY:  Yes. 3 

  DR. VASAN:  Thank you. 4 

  DR. SHAH:  Sorry.  FDA would like to just 5 

clarify one point related to that question. 6 

  DR. DONALDSON:  Joshua Donaldson, FDA.  I 7 

appreciate the technical aspects.  I mean, of course 8 

the assay that we're looking at in that slide is not 9 

the one that's being used to select patients.  I 10 

think one of the distinctions that we've made in our 11 

description of the patient population is that because 12 

of this discrepancy that was previously referenced in 13 

terms of the timing of ESR1 mutation detection, I 14 

think the sponsor's language is emergence.  And I 15 

think the FDA favors the word "detection" because I 16 

think that more accurately reflects the patient 17 

population that's seen here. 18 

  I see maybe there's another comment from the 19 

sponsor, that maybe I've misunderstood those 20 

exploratory analyses from that slide.  However, what 21 

I would say is we don't fully have a picture of that 22 
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particular slide that you were looking at, so we're 1 

unable to comment.  But I think that distinction 2 

between upon emergence and upon detection is actually 3 

important for the patient population that was studied 4 

in SERENA-6. 5 

  DR. MAYER:  Dr. Schetter, would you like to 6 

clarify?  And while we do that, perhaps --  7 

  DR. KELLEY:  While he's coming up, I didn't 8 

hear an answer to the co-mutations question. 9 

  DR. MAYER:  Yes. 10 

  DR. DONALDSON:  I think the applicant can 11 

probably comment on their subgroup analyses.  They 12 

did prespecify some looks at co-occurring mutations 13 

and how that affected response to camizestrant, as 14 

defined in their trial. 15 

  DR. MAYER:  Dr. Morrow, can you come to the 16 

podium to address the co-mutation question, please? 17 

  DR. SCHETTER:  Aaron Schetter.  Just to 18 

clarify, the Guardant360 was the clinical trial assay 19 

used to select patients and also used for this. 20 

  DR. MORROW:  Christopher Morrow, 21 

Translational Medicine, AstraZeneca.  So we have 22 
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looked at the outcome in patients with co-occurring 1 

mutations, looking at any mutation that was present 2 

in more than 10 percent of the population.  If we get 3 

lower than that, then obviously the analysis becomes 4 

confounded by low numbers. 5 

  If we can bring slide 2 up, please.  This is 6 

looking at the median PFS, as well as the hazard 7 

ratios, in patients with any of the three most 8 

prevalent co-occurring mutations detected, PIK3CA, 9 

GATA3, or TP53.  And as you can see from the 10 

right-hand column looking at the hazard ratios, the 11 

hazard ratios are comparable and all benefit 12 

camizestrant regardless of whether these mutations 13 

are detected or not.  Thank you. 14 

  DR. VASAN:  Thank you.  The next question is 15 

Dr. Lipkowitz. 16 

  DR. LIPKOWITZ:  Stan Lipkowitz from the 17 

National Cancer Institute.  One question, as I was 18 

looking through the PFS2 treatments, something on the 19 

order of about 40 to 45 percent of the patients 20 

received either fulvestrant or an oral SERD, or 21 

either alone.  Have you looked at PFS2 in that?  It's 22 
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essentially about 40 patients or so? 1 

  DR. MAYER:  Dr. Bartlett? 2 

  DR. LIPKOWITZ:  Thank you. 3 

  DR. HUANG-BARTLETT:  Cynthia Huang-Bartlett, 4 

Global Clinical Head for Camizestrant.  Yes, 5 

48 percent of the patients on the control arm 6 

receiving the novel endocrine therapy, with or 7 

without a targeted agent, what we did was looking 8 

into what we call treatment failure strategy.  9 

Essentially, from the randomization to the end of the 10 

endocrine therapy, what we demonstrated is that -- if 11 

I could have slide 4 up -- we showed that the 12 

camizestrant arm had a median PFS of 18.76 versus the 13 

AI on 15.5 months, with a hazard ratio of 0.44.  Of 14 

course this is exploratory.  Thank you. 15 

  DR. VASAN:  I'm sorry.  You said a hazard 16 

ratio -- is this the correct slide? 17 

  DR. MAYER:  0.77.  Sorry. 18 

  DR. VASAN:  0.77? 19 

  DR. MAYER:  Okay.  Typo on the --  20 

  DR. VASAN:  Did that answer the question? 21 

  (Dr. Lipkowitz gestures yes.) 22 
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  DR. VASAN:  Okay.  Thank you. 1 

  Next is Dr. Frenkl. 2 

  DR. FRENKL:  Thanks.  I had a question both 3 

for the FDA, and maybe we could hear from the 4 

cardiologists as well, about the one Torsades de 5 

Pointes event and the impact of that on the program.  6 

Because what I understood is that happened in 2024.  7 

There was a thorough QTc study done, according to the 8 

regulatory standards that have been set, and that 9 

didn't have a finding or prolongation of QTc.  And so 10 

I'm wondering was there anything else that was being 11 

done or requested of the applicant to further do that 12 

while SERENA-6 was ongoing?  13 

  And then -- sorry -- for the cardiologists, 14 

I'd like to understand a little bit more about that 15 

case and the implications. 16 

  DR. POMEROY:  Jordan Pomeroy, Cardiology, 17 

Division of Cardiology and Nephrology, Acting 18 

Clinical Team Lead for this consult.  Before we go 19 

into that, I don't have the regulatory history to 20 

address your question of what was asked, but the 21 

information about the case with Torsades was not 22 
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discovered until the time of submission of the 1 

application.  There was an information request that 2 

went out to the applicant, looking into the grade 4 3 

QT prolongation in syncope, which is only upon 4 

receipt of that, that we received the ECG tracings 5 

that showed the Torsades de Pointes.  So without that 6 

information request, we would not have known of that 7 

case from SERENA-1 with the application. 8 

  Based on that, it raised our suspicions that 9 

there was a concern about the use of this in 10 

combination with ribociclib.  I just want to 11 

highlight that while we heard from the applicant that 12 

they did the QT study, we think that their approach 13 

was technically correct, but there are challenges to 14 

this specific application.  And that really arises 15 

from the bradycardia.  And so the guidance that is 16 

provided on how to study this doesn't usually 17 

incorporate this unique case, where we have a large 18 

magnitude heart rate lowering effect. 19 

  So right now, our position is that there's 20 

not sufficient data to adequately characterize the 21 

potential QT prolonging effect.  However, it could be 22 
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that with additional data, that we might find that 1 

the applicant's position that the QT prolongation is 2 

minimal is correct.  But at this time, we just can't 3 

say that. 4 

  And the available data does suggest there is 5 

a QT prolonging effect and that it has a 6 

dose-response effect such that, here, when you 7 

combine it with ribociclib, which increases the 8 

exposure of camizestrant, it still provides more 9 

uncertainty about the true effect of QT prolongation 10 

from camizestrant alone.  But even though they call 11 

it distinct, we always think about bradycardia and QT 12 

prolongation as a potential synergistic effect that 13 

leads to increased proarrhythmic risk.  And here, 14 

with the drug-drug interaction with camizestrant and 15 

ribociclib, that combination rises to a level of 16 

concern for us. 17 

  DR. VASAN:  Can the applicant please comment? 18 

  DR. NOHRIA:  Anju Nohria, Director of 19 

Cardio-Oncology, NYU Langone.  I am a paid consultant 20 

for AstraZeneca but don't have any financial interest 21 

in the outcome of this study. 22 
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  So I think, first of all, I would like to 1 

clarify that camizestrant inhibits the funny channel 2 

in the sinoatrial node.  Its effect is to lower heart 3 

rate.  It has no intrinsic effect on QTc 4 

prolongation.  It also has a use-dependent effect, 5 

meaning that when your native heart rate is high, the 6 

channel is open more, the drug binds more the more 7 

the heart rate is lowered.  When your intrinsic heart 8 

rate is low, the channel opens less, the drug binds 9 

less, the effect on heart rate is less.  So there is 10 

a built-in safety network protecting you against 11 

symptomatic bradycardia if you are starting out with 12 

a low heart rate. 13 

  It is true that heart rate influences QT, and 14 

at low heart rate, your QT interval could be 15 

prolonged.  And that is something that potentially I 16 

would recommend in my patient, should be monitored 17 

when you're using the two drugs together.  However, 18 

in the one case of a grade 4 event, it was done in 19 

the context of the phase 1 trial, SERENA-1.  In this 20 

trial, both drugs, camizestrant and ribociclib, were 21 

started at the same time.  And therefore, you cannot 22 
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differentiate the effect of ribociclib on the QT 1 

interval from the concomitant effect or additive 2 

effect of camizestrant. 3 

  In SERENA-6, you are adding camizestrant 4 

after the patient has already been on ribociclib for 5 

a while, so you already know whether or not their QTc 6 

is prolonged before you go ahead and add camizestrant 7 

to that patient.  So I think the case in SERENA-1 is 8 

a little different than what you would see if you 9 

were to clinically apply this drug in the context of 10 

SERENA-6. 11 

  And it's also important to point out that on 12 

day 8, that patient had an EKG that showed a QTc 13 

greater than 550.  According to the ribociclib label, 14 

the physician should have interrupted ribociclib at 15 

that time, and that did not happen, subsequently 16 

leading to VF and syncope in that patient.  So I 17 

think that case is very confounded and quite 18 

different from the way it would be applied in 19 

SERENA-6.  Thank you. 20 

  DR. VASAN:  Thank you.  Next is Dr. Dodd. 21 

  DR. SHAH:  Sorry.  FDA has a comment on that, 22 
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too. 1 

  DR. WEDAM:  Hi.  This is Suparna Wedam, FDA.  2 

So thank you for those comments.  And I agree that 3 

the SERENA-1 versus SERENA-6, there was a difference 4 

in the combination started at the same time versus 5 

the delay of at least 6 months, it may have an 6 

effect.  And we just don't know what that is, and 7 

that needs to be studied further.  So we don't know 8 

what difference that may have.  I want to highlight, 9 

again, that there is a drug-drug interaction between 10 

ribociclib and camizestrant, increasing the exposure 11 

by greater than 2-fold.  So this is also concerning. 12 

  And finally, I think we agree with the case 13 

of Torsades, that there were certainly confounding 14 

events, other concomitant meds, the antiemetics, that 15 

the drugs were not dose reduced or stopped.  But I 16 

think this highlights that this may happen in 17 

clinical practice.  This is exactly what may happen.  18 

I'm a regulator.  I work here at the FDA, but I still 19 

see patients once a week.  And so I know these 20 

concerns, and I know how difficult it is in 21 

prescribing ribociclib as it is, and getting the 22 
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EKGs, and monitoring and managing.  And so I think it 1 

just highlights that.  So we're not saying that it 2 

wasn't confounded, but we just need to watch it.  3 

Thanks. 4 

  DR. VASAN:  Thank you. 5 

  Let's move on.  Dr. Dodd? 6 

  DR. DODD:  Yes.  Lori Dodd.  I have a 7 

question for the FDA statistician related to multiple 8 

comparisons.  So as I understand the primary 9 

analyses, there's a hierarchical testing structure, 10 

which makes sense, but when you start doing that with 11 

interim analyses, it can be very tricky.  So are you 12 

convinced that the testing strategy for the PFS2, and 13 

then OS, will control the type 1 error rate for all 14 

three of those?  Because it seems to me that there's 15 

some concern there. 16 

  And then a second related question is getting 17 

to the patient-reported outcomes.  Those were not 18 

multiplicity adjusted at all.  And so when I'm 19 

looking at those, I'm greatly discounting them as a 20 

result.  I just want to know if you want to comment 21 

to the rest of the panel on that. 22 
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  DR. LIM:  Daeyoung Lim, FDA.  Yes.  As you 1 

pointed out, there was interim analyses between the 2 

primary endpoint of PFS and the key secondary 3 

endpoints of PFS2 and OS.  I'm a little uncertain 4 

which aspect of it you are concerned about.  5 

According to the proposal, maybe the applicant can 6 

comment on this better, but they included the group 7 

sequential analysis approach and also included the 8 

Haybittle approximation for the p-value testing. 9 

  So as you can see in the PFS analysis result, 10 

the PFS was smaller than 0.0000.  There were four 11 

zeros, leading zeros, before 1.  So it is established 12 

to control type 1 error. 13 

  DR. VASAN:  Thank you.  The FDA wants to 14 

comment further. 15 

  DR. CHENG:  Yes.  Joyce Cheng, Statistics.  I 16 

just want to clarify, yes, we don't have any concern 17 

with the multiplicity strategy here.  They have an 18 

adequate plan to control multiplicity across the 19 

primary endpoint of PFS and key secondary endpoints 20 

of PFS2 and OS.  And that multiplicity strategy 21 

accounts for the interim analyses as well. 22 
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  DR. VASAN:  Thank you. 1 

  DR. BHATNAGAR:  Vishal Bhatnagar. 2 

  DR. VASAN:  Just keep it brief, please. 3 

  DR. BHATNAGAR:  Yes.  Will do.  Agree 4 

regarding the lack of multiplicity control for PRO 5 

endpoints.  We would urge extreme caution in terms of 6 

drawing conclusions.  Thank you. 7 

Questions to the Committee and Discussion 8 

  DR. VASAN:  All right.  So this concludes the 9 

clarifying questions.  We will now turn to the 10 

broader discussion.  So actually, we don't have 11 

specific discussion questions, and so I'm just 12 

assessing, based on the clarifying questions, some 13 

three themes that I would like to talk about.  The 14 

first is just interpreting the totality of the 15 

evidence and the endpoints.  I'd also like our 16 

biostatisticians to really weigh in on that as well. 17 

  The second is this idea about what the 18 

perfect trial would look like, and this was discussed 19 

by both the FDA and the sponsor, and the feasibility 20 

versus the ideal sequence.  And then a third point 21 

that was brought up is the operationalization of 22 
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this, what this might look like in the real world and 1 

the challenges there. 2 

  I think if we have a little time, we could 3 

spend a little time at the end just talking more 4 

broadly about ctDNA and metastatic disease and just 5 

broader recommendations and guidance from the FDA, 6 

but we'll get to that if we have time. 7 

  So why don't we start first with a discussion 8 

around just the totality of evidence.  I can start 9 

that.  None of these endpoints are perfect.  We have 10 

a PFS that's positive, a PFS2, which we understand 11 

that this is not a regulatory endpoint in the United 12 

States, but that, clinically, I think there is some 13 

meaning in it.  I certainly don't find PFS2 14 

meaningless.  And then we have this OS that is 15 

directionally favorable, but not mature, and likely 16 

in two years won't be completely powered to answer 17 

the question. 18 

  So I think we're left with some secondary and 19 

exploratory endpoints.  We had this discussion about 20 

the exploratory endpoint as well.  So I view the 21 

totality as favorable.  However, each of these 22 
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endpoints has a lot of caveats. 1 

  DR. BALLMAN:  Hi.  Karla Ballman.  Yes, I 2 

agree.  I think it's very hard to interpret the PFS2 3 

because there'll be patient selection bias, knowing 4 

what the patients got beforehand, and the fact that 5 

on the one arm they couldn't get cami.  And so I 6 

think that makes it very hard to interpret.  So I 7 

also really downplayed that.  What I put most 8 

emphasis on, given the study design, would be if 9 

there is an OS benefit because that would back up a 10 

little bit more that treating early versus treating 11 

at progression has a real clinical meaning.  I really 12 

discount the PFS2. 13 

  DR. VASAN:  I guess I'll add we have this OS 14 

that's directionally favorable.  It's not mature.  15 

It's not statistically significant.  So this is 16 

something we're going to have to think about. 17 

  DR. BALLMAN:  Yes, you're right.  I mean, 18 

it's directionally, but the curves cross and come 19 

together at the end.  So who knows what's going to 20 

happen with the OS once it matures more.  Oh.  Sorry.  21 

Karla Ballman. 22 
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  DR. VASAN:  Dr. Kelley? 1 

  DR. KELLEY:  Yes.  Michael Kelley.  I guess 2 

the OS is really difficult to interpret if the 3 

patients don't receive the standard of care, and the 4 

standard of care in the United States, which I think 5 

would be an ESR1 inhibitor at some point in their 6 

disease course.  And I know that this is described as 7 

a world trial, a global trial, but that doesn't make 8 

up -- that's just a description of trial design.  9 

It's not a valid excuse to discount the fact that the 10 

patients in the control arm did not receive the 11 

standard of care in the United States. 12 

  DR. VASAN:  Neil Vasan, NYU Langone.  This 13 

sort of bleeds also I think into the second question 14 

around what would the ideal trial have been.  And 15 

this is something that I don't think we've really 16 

discussed, but it's something that as a breast 17 

oncologist just gives me a lot of pause because not 18 

only is ER-positive metastatic breast cancer 19 

a -- someone used the word "marathon."  It's a long 20 

disease.  There are many treatments that our patients 21 

undergo.  But moreover, it is such a fast-moving 22 
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treatment landscape.  This trial started in 2021.  We 1 

were giving fulvestrant, rarely everolimus.  No oral 2 

SERDs were FDA approved. 3 

  In 2021, I disagree that crossover to an oral 4 

SERD in the second line, mandating that as the 5 

second-line treatment, would be what I would want a 6 

patient to get because the drugs were so experimental 7 

at the time.  And we're in this limbo where the 8 

perfect trial design would have mandated a 9 

second-line therapy.  But when we see patients, we 10 

don't really know what their second-line therapy is 11 

going to be in the first line.  And today, that 12 

question is even more complex because we have more 13 

biomarkers, more therapies, the treatments are all 14 

very different.  The side effects are very different.  15 

This gets into the clinical complexities in a very, 16 

very fast-moving disease space. 17 

  So I hear you because also there was 18 

imbalance in the chemotherapy received.  There were 19 

more patients on cami who got chemo or ADC.  There 20 

were more patients who got ADC on the control arm.  I 21 

think it maybe goes both ways.  But yes, I share your 22 
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concern, but I struggle to understand what the ideal 1 

trial design would be because I think there's a 2 

theoretical ideal trial, but that would also 3 

introduce challenges that would make us now, five 4 

years later, hard to interpret. 5 

  DR. KELLEY:  Okay.  Let me say my point 6 

another way because I think we disagree, but that's 7 

okay.  I think what is being asked here is early 8 

versus late.  It's not early versus never, and that 9 

is what essentially was done.  So if you want to do 10 

early versus late, then the company provides access 11 

to the drug in the control arm at the time of 12 

clinical progression, and that design could be done. 13 

  DR. CHOUEIRI:  I'm not sure I agree with 14 

that.  I think the control evolved with time.  And my 15 

big question, actually to myself, was the control arm 16 

ethical at the first patient randomized?  And the 17 

answer is yes.  You can't.  We have not figured out 18 

the system where we switch control based on the data 19 

when we do a very large study, a study that involved 20 

multiple countries, is representative, global, and 21 

accrue faster than the U.S. since less than 22 
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10 percent of patients in the U.S. are put on trials. 1 

  Maybe this is a cry for help for this agency 2 

to consider synthetic control arms in real time.  I 3 

think the progress can be done then.  But I would 4 

argue patients didn't receive subsequent therapy, not 5 

because this therapy is not available or we don't 6 

want to.  Because maybe the progression was tough, 7 

and now they didn't have a subsequent therapy because 8 

they have brain metastases, bone metastases.  They 9 

have an infection.  They have a massive PE.  So maybe 10 

treating early is the right thing and not waiting for 11 

the next therapy.  It's a counter-balance opinion. 12 

  DR. VASAN:  Dr. Ballman? 13 

  DR. BALLMAN:  Yes.  Karla Ballman.  I think I 14 

agree more with Dr. Kelley because I think that it 15 

has not been proven that if you treat at the time of 16 

a mutation, you get the most benefit versus waiting 17 

until -- I mean, patients have many mutations that we 18 

don't treat for because we don't know -- even if 19 

there are targeted therapies, you need to show that 20 

treating at the time of the emergence of the 21 

biomarker gets benefit versus treating at the time of 22 
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standard, which is radiographic progression.  That 1 

just hasn't been shown.  I mean, this hasn't been 2 

shown to be a predictive biomarker at this point.  We 3 

know it's prognostic.  We know patients do worse.  4 

But we don't know that if you treat that actual 5 

biomarker, you're going to get benefit above not 6 

treating it. 7 

  DR. VASAN:  Yes.  I think this is the right 8 

discussion to be having here.  I'm trying to 9 

understand, in this quest for an ideal 10 

trial -- because it's hard, because I don't 11 

know -- in 2021, there were no oral SERDs that were 12 

FDA approved.  I've said this before.  I'm going back 13 

to it.  It just doesn't feel like you can ask a 14 

patient to commit to a second-line therapy when 15 

you're changing this first line, modifying this 16 

first-line therapy. 17 

  I suppose a second question -- this might be 18 

something for the FDA -- is there a flexible 19 

regulatory design where, recognizing that this is a 20 

very fast-moving treatment space, you could have a 21 

control arm, a TPC type arm, and then as therapies 22 
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over the years get approved, they could be integrated 1 

into the TPC?  I'm trying to find a creative 2 

solution.  Dr. Choueiri mentioned synthetic control.  3 

Is there a creative regulatory solution?  Because 4 

this is going to be an issue for every cancer type 5 

moving forward. 6 

  DR. AMIRI-KORDESTANI:  Laleh Amiri from FDA.  7 

I want to say that in terms of changing the control 8 

arm of the trial, as you actually heard, this 9 

happened to this trial, too.  Initially, they started 10 

with palbociclib plus AI, as you know.  And then as 11 

they got the safety data for the abemaciclib and 12 

ribociclib, then they made amendments and actually 13 

modified the control arm. 14 

  So we've actually been flexible in terms of, 15 

in a trial, if they actually change the control arm, 16 

as long as the plan is -- for example, this is 17 

replacement treatment, so, essentially, cami is 18 

compared to any hormonal agent. 19 

  DR. VASAN:  Neil Vasan, NYU Langone.  I guess 20 

what I'm asking more is -- and I guess there's two 21 

issues.  The first is that that is recognizing a 22 
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diversity just in the CDK4.  I'm not asking about 1 

that.  I'm asking about the diversity of treatments, 2 

in general, which is so many.  We had a slide that 3 

showed --  4 

  DR. AMIRI-KORDESTANI:  Right. 5 

  DR. VASAN:  --  really, it's not even a 6 

majority, it's a plurality.  So that's the first 7 

question.  The second question is the second-line 8 

therapy, really.  If I understand you correctly, I'm 9 

asking about the second-line therapy. 10 

  DR. AMIRI-KORDESTANI:  So the second-line 11 

therapy, essentially, I guess you're asking after the 12 

progression.  So in this trial, it was not 13 

controlled.  And because we normally don't actually 14 

accept PFS2 as the primary endpoint, we have never 15 

actually addressed that.  That's another question.  16 

But in a randomized trial, we've multiple times 17 

accepted physician choice, which actually can be any 18 

variety of the treatment options for the control arm. 19 

  DR. VASAN:  Neil Vasan, NYU Langone.  I think 20 

this is the tension we're talking about here, is that 21 

the ideal trial would have been crossing over to 22 
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camizestrant in this second line, but there's also a 1 

lot of concern that at the time of the trial 2 

inception, none of the drugs in this class was 3 

approved.  And also, it doesn't reflect the fact that 4 

there are so many other therapeutic options in that 5 

second line that a patient could get, and moreover, 6 

an oncologist might recommend over. 7 

  DR. AMIRI-KORDESTANI:  Just one thing that I 8 

want to clarify.  Laleh Amiri from FDA.  Offering 9 

camizestrant as an option at the crossover could 10 

mitigate a little bit, but it doesn't 11 

actually -- still the design is not sufficient to ask 12 

the question whether treating patients at the 13 

detection of the mutation versus at the radiographic 14 

mutation will ultimately benefit the patients.  So 15 

that entirely needs a different trial design. 16 

  DR. VASAN:  Thanks. 17 

  Dr. Choueiri? 18 

  DR. CHOUEIRI:  Yes.  I know you wanted, 19 

Dr. Vasan -- Dr. Choueiri, Boston Mass -- to comment 20 

on the totality of the data, but I'm a bit bothered 21 

about the vision issues, the photopsia.  I don't 22 
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think there was enough focus on it.  I think the 1 

quality-of-life questionnaires are uniform, but they 2 

don't capture it.  I would have loved more 3 

granularity into this.  Having photopsia when I'm 4 

sleeping or I'm at the computer is different than 5 

when I'm driving, if I'm driving a big, big car on 6 

the highway.  So I would like definitely more 7 

granularity into that. 8 

  DR. MAYER:  Chairperson, may we address this? 9 

  DR. VASAN:  Around the photopsia? 10 

  DR. MAYER:  Around the photopsia, and I would 11 

like to request permission to have Dr. Cristofanilli 12 

address a previous point as well. 13 

  DR. VASAN:  I think we could just keep it 14 

limited to the photopsia. 15 

  DR. MAYER:  Okay. 16 

  DR. VASAN:  Thank you. 17 

  DR. MAYER:  May I call Dr. Habash to talk a 18 

little bit about the photopsia? 19 

  DR. HABASH:  Thank you.  Hi, everyone.  20 

Dr. Ranya Habash, Bascom Palmer Eye Institute, 21 

ophthalmologist.  I am a paid consultant from 22 
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AstraZeneca, but I have no financial interest in the 1 

outcome of this study. 2 

  So let me start by defining photopsia.  3 

Photopsia is a quick, brief flash of light in the 4 

side part of the vision, usually when you're changing 5 

lighting environments.  Like, for instance, if we're 6 

going from this room into a darker room, it takes a 7 

second for our eyes to adjust. 8 

  With the drug, there's a little 9 

hyperexcitability in the sensory part of the retina, 10 

which means that it gets a little overexcited.  And 11 

so you'll see a quick flash of light in the side of 12 

the vision.  This is very fast.  Patients really 13 

barely notice it.  In fact, I've been in practice for 14 

about 19 years or so, and I've never once had a 15 

patient complain of photopsia unless I ask about it.  16 

The other really important thing to note here is that 17 

on the comprehensive ophthalmic testing, there was no 18 

structural tissue damage seen across the studies, and 19 

these were temporally matched exams as well. 20 

  DR. VASAN:  All right.  Thank you. 21 

  Next, Dr. Frenkl? 22 
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  DR. FRENKL:  I think that this is a really 1 

important discussion that we're having, especially 2 

for the future.  But as we're talking about the 3 

risk-benefit of this specific drug in this specific 4 

trial, this whole question that FDA has been posing 5 

about the strategy of either starting early versus 6 

late is a different question than what the study was 7 

designed to answer.  The study was designed to answer 8 

whether adding on or switching at the time of ESR 9 

mutation detection would have a clinical benefit. 10 

  This study was designed with the agreement of 11 

the FDA, with all of the meetings that were held 12 

together, including getting fast track with BTD to 13 

show that, yes, there probably is or there there may 14 

be significant clinical benefit here.  So I just want 15 

to, when we do go to really talk about the 16 

risk-benefit of this study, really concentrate on 17 

what the study was designed to answer. 18 

  DR. VASAN:  Yes.  Thanks, Dr. Frenkl.  Yes, I 19 

agree.  I think this is a commentary on this drug in 20 

this setting, and it's not some referendum on 21 

writ large. 22 
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  Next is Dr. Lipkowitz. 1 

  DR. LIPKOWITZ:  Stan Lipkowitz from NCI.  So 2 

again, I'm going to agree with several of my 3 

colleagues that the critical thing here is that this 4 

isn't simply, well, the drug-improved PFS.  It's a 5 

fundamental change in the way we approach patients.  6 

And so it really is a paradigm shifting to changing 7 

on molecular evidence versus changing on imaging or 8 

other clinical-based progression evidence. 9 

  I can't fault the team for designing the 10 

trial you want because I think at the time they 11 

designed this trial, that wouldn't have been 12 

possible, or I guess it would have been possible, but 13 

they would have had three arms, an arm that got cami 14 

at the time of molecular change, and then another arm 15 

that was randomized to standard of care versus cami, 16 

because there was no data, I think, to support that 17 

SERD should be the optimal treatment at any point at 18 

that point, or there was some data, but there were no 19 

approvals.  And even now, the comment about the 20 

patients would have got some SERD plus a CDK4/6, 21 

there's no approval that I'm aware of in breast 22 
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cancer that would allow us to do that off of a trial.  1 

This isn't their fault, but the ideal trial, of 2 

course, would have been one of those designs. 3 

  But again, coming back to the fundamental 4 

issue, it's asking oncologists to say, okay, going 5 

forward, all of these patients will have ESR mutants 6 

drawn, and a change made based on that, without 7 

really proof that an early intervention -- and I'm 8 

not arguing that the theory isn't attractive.  To 9 

some degree, the arguments make sense about the 10 

diversity of the tumor, the progression to a point 11 

where it may be less treatable, but we actually don't 12 

have that data to support that.  We have the 13 

hypothesis that that's good, but this didn't test 14 

that hypothesis.  And I think that's the tension that 15 

we're all mentioning.  And again, I agree that the 16 

problem with the PFS2 is you couldn't possibly have 17 

done, in a standard of care way, what we would have 18 

liked to see.  Thank you. 19 

  DR. VASAN:  Neil Vasan, NYU Langone.  I agree 20 

with all these points, but the challenge right now is 21 

that we have hindsight benefit of what could have 22 
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been done five years ago.  But even today, if we were 1 

going to redesign this trial right now, I don't know 2 

if we would know exactly what the right control arms 3 

are.  And maybe to your point that SERD plus CDK4 is 4 

NCCN designated, not FDA approved yet, what would 5 

that control arm be? 6 

  This does get into my question from a 7 

regulatory flexibility, is are there creative ways to 8 

think about designing these trials in breast cancer 9 

and other cancer types, really reflecting that TPC 10 

arms in and of themselves can have therapies that 11 

look very, very different from each other, not just 12 

like a TPC chemo arm where, frankly, they're much 13 

more similar than different?  I agree with what 14 

you're saying, but I still struggle exactly how we 15 

can accommodate a fast-moving treatment landscape in 16 

this paradigm. 17 

  DR. AMIRI-KORDESTANI:  Well, statistically, 18 

there will be some challenges when, actually, the 19 

control arm, there is a huge variability.  So we 20 

usually, actually, recommend against it, and our 21 

statistical colleagues can comment on that.  But we 22 
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have agreed with multiple choices on a control arm in 1 

a simple, randomized trial. 2 

  I don't think that's the question here.  I 3 

wanted to clarify the question that we asked was not 4 

about a strategy.  It goes into it because it's part 5 

of the indication, because the detection of the ESR1 6 

is essentially part of it, so you actually -- it's 7 

part of the indication, so you need to actually also 8 

agree to this strategy when you approve this drug.  9 

But, essentially, what we're asking is has the 10 

benefit been demonstrated?  So that's the main 11 

question. 12 

  DR. VASAN:  Thank you. 13 

  I want to make sure Dr. Gradishar, joining 14 

virtually, if there's any questions? 15 

  DR. GRADISHAR:  I have nothing additional at 16 

this point.  Bill Gradishar. 17 

  DR. VASAN:  All right. 18 

  Are there any other discussion points? 19 

  DR. COMPAGNI-PORTIS:  I just want to I think 20 

echo what Dr. Lipkowitz and Karla brought up.  And I 21 

know this isn't the trial we did, but I think even to 22 
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say treating early versus late is not really accurate 1 

because we don't know what's early and what's late if 2 

we don't know if this mechanism is valid to be 3 

treating at that point without the radiologic.  Karla 4 

said it really well.  And so I think that's a 5 

fundamental problem here. 6 

  DR. VASAN:  Okay.  Are there any other points 7 

of discussion? 8 

  (No response.) 9 

  DR. VASAN:  All right. 10 

  DR. GRADISHAR:  I did have one other comment.  11 

Bill Gradishar, Northwestern.  I think everybody's 12 

made the comment that the landscape is changing.  13 

Unless we have an ability to do one of these trials 14 

in a year, not five, within the landscape of 15 

ER-positive breast cancer, there's so much changing, 16 

every trial we look at going forward is going to be 17 

flawed in some way because of the options that may 18 

become available or were not available at the time 19 

the trial was initiated. 20 

  So again, it's a problematic thing, and I 21 

think it speaks to the issue of being able to change 22 
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a trial midstream, which is complicated.  But all 1 

those things I think have to go into our decision 2 

making here.  Thank you. 3 

  DR. VASAN:  Dr. Dodd? 4 

  DR. DODD:  Yes.  Lori Dodd.  I just want to 5 

come back to Karla's comment in light of the other 6 

things that have been said, and thinking about this 7 

as a prognostic marker versus a predictive marker.  8 

So moving the field forward, we're not doing patients 9 

any service by just identifying a prognostic marker.  10 

So the real struggle in my mind is figuring out how 11 

to prove that these are predictive markers that 12 

really result in benefit from the treatment that they 13 

need.  So it's the right treatment at the right time, 14 

and that's what we have to prove. 15 

  DR. FRENKL:  I guess I would ask you 16 

then -- but this study did show a clinical benefit in 17 

PFS of 7 months or so.  Is that what you're talking 18 

about or are you thinking about something else? 19 

  DR. VASAN:  Dr. Ballman? 20 

  DR. BALLMAN:  Yes.  Karla Ballman.  I don't 21 

even know how to interpret that PFS because it's 22 
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measured from time of when someone had it detected, 1 

and that detection time wasn't even at the same -- I 2 

mean, people could have been treated for 18 months, 3 

and then they started testing.  Some tested positive 4 

immediately.  I don't know when they were positive 5 

because they weren't testing before that.  It's just 6 

hard for me to even -- that's why I want it backed up 7 

with OS. 8 

  DR. FRENKL:  Yes.  I guess it was stratified 9 

as best it could be for 18 months between the two 10 

groups.  But also, I guess that's where I would look 11 

at OS, and it's not detrimental.  It has a positive 12 

trend.  So this is what I was talking about in terms 13 

of looking at the risk-benefit for this specific 14 

trial, and did it answer the questions and meet the 15 

standards that were agreed upon with the FDA 16 

initially. 17 

  DR. VASAN:  Dr. Dodd? 18 

  DR. DODD:  Yes.  Lori Dodd.  I just wanted to 19 

point everybody's attention to slide 16 from the FDA.  20 

I thought Dr. Shah's slide was quite helpful in 21 

trying to tease out what's actually happening here. 22 
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  DR. VASAN:  Can we pull up slide 16? 1 

  DR. DODD:  Because the point is we don't know 2 

what the ultimate benefit will be with this new 3 

strategy, right?  And I thought this was a really 4 

nice clear graphic to demonstrate the issues that I 5 

think Karla and I are talking about. 6 

  DR. VASAN:  Neil Vasan, NYU Langone.  I think 7 

the tension is the tension between these theoretical 8 

concerns and then the nudging.  Do we get any nudges 9 

from these data to push us out of equipoise? 10 

  I'll take a couple minutes to summarize what 11 

we've discussed.  We've certainly discussed the 12 

different endpoints, the primary endpoints, the 13 

secondary endpoints, the exploratory endpoints, the 14 

caveats of interpretation.  There's certainly 15 

discussions about what some of the primary endpoints 16 

mean.  I think we have these exploratory endpoints 17 

that are supportive but still raises some questions 18 

about how that feeds into the primary endpoint.  19 

We've had a lot of discussions on what this trial 20 

would look like in an ideal world and tensions 21 

between the sort of academic, answering the question 22 
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versus what would be best for our patients and what 1 

subsequent lines of therapy would be best for our 2 

patients. 3 

  We didn't talk that much about the 4 

operationalization.  I think there were some hints 5 

about it.  I mean, certainly this is a new paradigm, 6 

as Dr. Lipkowitz said.  This is something that the 7 

field would have to figure out to operationalize both 8 

in academics and in the community.  So that's the 9 

summary. 10 

  One question I did have for the FDA, really 11 

quickly, the FDA has really clear guidance on MRD 12 

testing in the early-stage cancers and a white paper 13 

on this.  Is there discussion in the future about 14 

making a similar guidance for ctDNA in the metastatic 15 

setting?  Every trial is collecting blood, and we 16 

don't really know as a field what to be doing with 17 

all these data. 18 

  DR. DE CLARO:  Angelo de Claro, FDA.  Yes, 19 

certainly we are very aware of the advance in the 20 

field in regards to ctDNA testing, and we certainly 21 

look forward to working with academia, with industry 22 
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and professional societies of how we integrate these 1 

testing to our diagnostic and treatment paradigms.  2 

So yes, we are in the process of looking to possibly 3 

issue disease-specific guidances or broader 4 

guidances, but that's all a work in progress right 5 

now. 6 

  DR. VASAN:  Thank you. 7 

  Dr. Gradishar, you've had your hand up. 8 

  DR. GRADISHAR:  I took it down. 9 

  DR. VASAN:  Okay.  Thank you. 10 

  All right.  Oh.  Dr. Kelley? 11 

  DR. KELLEY:  So there's one timepoint that we 12 

do know from this graph, and that's the time between 13 

the ESR1 mutation detection and the time of clinical 14 

progression, and that's about 6 months on average.  15 

So I think you have to ask yourself, does a 6-month 16 

lead time in changing the treatment justify having an 17 

improvement in progression-free survival?  Which is 18 

just as long if not a little longer.  And that is a 19 

little bit incredible to think about, in my opinion.  20 

So that's one point that I think was not made 21 

earlier.  There's not a lot of lead time. 22 
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  DR. VASAN:  Thank you. 1 

  So we will now proceed to our question, which 2 

is a voting question.  We will be using an electronic 3 

voting system for this meeting.  Once we begin the 4 

vote, the buttons will start flashing and will 5 

continue to flash even after you have entered your 6 

vote.  Please press the button firmly that 7 

corresponds to your vote.  If you are unsure of your 8 

vote or you wish to change your vote, you may press 9 

the corresponding button until the vote is closed. 10 

  After everyone has completed their vote, the 11 

vote will be locked in.  The vote will then be 12 

displayed on the screen.  The DFO will read the vote 13 

from the screen into the record.  Next, we will go 14 

around the room, and each individual who voted will 15 

state their name and vote into the record.  You can 16 

also state the reason why you voted as you did if you 17 

want to.  We will continue in the same manner until 18 

all questions have been answered or discussed. 19 

  For question 1, which is the single voting 20 

question, based on the results of SERENA-6, has 21 

clinically meaningful benefit for camisestrant been 22 
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demonstrated for the treatment of patients with 1 

hormone receptor-positive HER2-negative metastatic 2 

breast cancer with a tumor ESR1 mutation detected 3 

while on aromatase inhibitor and CDK4/6 inhibitor 4 

treatment, prior to radiographic progression? 5 

  So I want to just make sure there are no 6 

questions or comments about the wording of the vote. 7 

  (No response.) 8 

  DR. VASAN:  All right.  If there are no more 9 

questions, we will now begin the voting process.  10 

Please press the button on your microphone that 11 

corresponds to the vote. 12 

  DR. FRIMPONG:  For our AV team, are the 13 

voting machines active? 14 

  DR. VASAN:  All right.  Please press the 15 

button on your microphone that corresponds to your 16 

vote.  You'll have approximately 20 seconds to vote.  17 

Please press the button firmly.  After you have made 18 

your selection, the light may continue to flash.  If 19 

you are unsure of your vote or you wish to change 20 

your vote, please press the corresponding button 21 

again before the vote is closed. 22 
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  (Voting.) 1 

  DR. FRIMPONG:  This is Joyce Frimpong, DFO.  2 

We're going to have a little lag time as we wait for 3 

our virtual participant's vote to come in, so please 4 

bear with us. 5 

  (Pause.) 6 

  DR. FRIMPONG:  For the record, there are 7 

3 yeses and 6 noes, and no abstentions. 8 

  DR. VASAN:  Now that the vote is complete, we 9 

will go around the table and have everyone who voted 10 

state their name, vote, and if you want to, you can 11 

state the reason why you voted as you did into the 12 

record. 13 

  DR. CHOUEIRI:  Toni Choueiri, Boston, 14 

Dana-Farber.  This is my one or two minutes.  So 15 

overall, I think the SERENA-6 trial does not 16 

necessarily answer early versus delayed use of the 17 

same therapy.  And in my opinion, the toxicity of 18 

cami is not trivial, especially what could have 19 

happened with the cardiac toxicity in a busy practice 20 

in the future, and potentially some visual effect on 21 

the patient in the right setting, more than 22 
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30 percent.  Also, there was no overall survival 1 

benefit. 2 

  However, delaying progression in this disease 3 

is relevant.  Disease progression could be associated 4 

with worsening symptoms, increased tumor burden, and 5 

sometimes diminished quality of life.  I think, 6 

overall, there was no harm in OS, and I'm glad to see 7 

it has a ratio less than 0.9.  I believe by extending 8 

the duration of disease control on endocrine-based 9 

therapy, cami may delay the need for subsequent lines 10 

of therapy, including chemotherapy, which carries 11 

greater toxicity. 12 

  I want to also mention the novelty and the 13 

success of the ctDNA platform, which has the 14 

potential to intercept resistant clones before the 15 

disease burden becomes of high volume and potentially 16 

the targeted therapy here, cami, less active because 17 

the disease might become more molecularly complex. 18 

  I do not believe that this approval also will 19 

open a Pandora's box on how to use biomarkers.  Why?  20 

Because every trial that's biomarker based addresses 21 

a unique disease, a unique biomarker, and a unique 22 
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setting of the patient journey.  Actually, the next 1 

trial will build on a new paradigm and come up with a 2 

new set of trials that builds on the previous trial, 3 

and address from the start any potential shortcoming 4 

of previous trials like in SERENA-6, an underpowered 5 

OS.  Taken together, I believe cami and SERENA-6 6 

represent a favorable benefit-risk assessment, and I 7 

would be in favor.  And my vote was a yes.  Thank 8 

you. 9 

  DR. VASAN:  Thank you. 10 

  Neil Vasan, NYU Langone.  My vote was a yes.  11 

I do think it's important to note the extreme 12 

innovation and real bedside-to-bench back-to-bedside 13 

approach that happened over the last 15 years to get 14 

us to this vote today.  I agree with the FDA that 15 

this represents a new treatment paradigm and may 16 

warrant a higher evidentiary bar, but the issue is 17 

what that bar should be.  I felt that the large 18 

benefit in PFS and PFS2, with an OS that was 19 

directionally favorable, was clinically meaningful, 20 

and that the exploratory endpoint was consistent. 21 

  The FDA is correct that this trial does not 22 
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define an optimal sequence, but the field itself has 1 

not defined one.  In ER-positive metastatic breast 2 

cancer, second-line therapy is not a single standard.  3 

It's a plurality of options shaped by biomarkers, 4 

toxicities, access, timing.  This was true in 2021, 5 

and it's still true today.  A perfect trial defined 6 

in retrospect would likely have required mandating 7 

therapies that were either unavailable at the time or 8 

are now outdated.  And that is the fundamental 9 

tension, a design that maximizes interpretability 10 

might sacrifice relevance. 11 

  Any attempt to fully specify therapy in 12 

advance would create a trial that is internally 13 

consistent but externally constrained, locking 14 

patients into predetermined pathways and risking 15 

obsolescence before it reads out.  And practically, 16 

when a woman walks into a clinic, into my clinic, 17 

with new ER-positive metastatic breast cancer, I 18 

don't know what her second-line therapy will be.  19 

It's not preordained.  And so I think as a field, we 20 

have to think about trial designs that might lock 21 

patients into yesterday's treatments. 22 
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  And finally, this discussion points to a 1 

broader need that ctDNA is already shaping clinical 2 

trials in practice, and we need clearer guidance on 3 

how to act on molecular progression in metastatic 4 

cancer because the field has already begun to move.  5 

Thank you. 6 

  DR. COMPAGNI-PORTIS:  Natalie 7 

Compagni-Portis, patient representative.  I voted no.  8 

I think it's an exciting possibility that we could 9 

truly change the paradigm and be able to truly assure 10 

patients that treating earlier means either living 11 

better and/or living longer with metastatic breast 12 

cancer.  But I really wonder if we are, again, 13 

exploiting the hope of women with metastatic breast 14 

cancer, that somehow if they'd known earlier, the 15 

trajectory of the disease would be different.  But 16 

without evidence of longer overall survival, and with 17 

so much discussion about quality of life, to have 18 

very sparse data on that, it really seems only 19 

speculation and hope. 20 

  I think SERENA-6 has some numerous challenges 21 

and does pose a potential opportunity, yet, the data 22 
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don't support making an early change in treatment; 1 

rather, it opens up unknown risks, and may mean by 2 

accelerating the sequence of treatment options, you 3 

run the risk of losing time on effective therapies.  4 

Thank you. 5 

  DR. LIPKOWITZ:  Stan Lipkowitz from NCI.  I 6 

voted no.  I'm going to echo a lot of what you just 7 

heard.  I think the data for changing the paradigm 8 

just isn't there.  There is a PFS benefit.  If there 9 

were an OS benefit, I think I would have voted yes 10 

for sure.  Aside from OS, I don't see how they can 11 

demonstrate the early versus late at this point, 12 

rescue this trial, if you will.  But I think I agree 13 

that the bar should be high here because it's 14 

changing fundamentally the way we do business.  And I 15 

do agree with the FDA's concern that all the next 16 

trials will do exactly this, with no evidence that 17 

it's improving outcomes. 18 

  Again, I just want to make it clear, I'm very 19 

excited about oral SERDs.  They're fundamentally 20 

going to change the field because we can combine them 21 

in a way we never could do with fulvestrant.  There 22 
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are now studies in the adjuvant setting.  There are 1 

studies in lots of places where these therapies will 2 

make major outcomes.  For example, one of the things 3 

that's in the offing is SERENA-4, which is first-line 4 

metastatic, just replacing the AI with an oral SERD.  5 

So straight up, is it better?  If that's positive, I 6 

think a lot of the discussion we have today is going 7 

to be passe.  But in any event, I think I couldn't 8 

bring myself to say that we should change 9 

fundamentally how we approach patients, based on this 10 

data.  Thank you. 11 

  DR. COLONNA:  Sarah Colonna, breast medical 12 

oncologist.  I voted no.  I was not particularly 13 

concerned by the safety.  I think it seems like a 14 

really tolerable therapy.  I think it's a huge change 15 

in clinic and practice for a lot of women that have 16 

no chance of benefiting from it, given the large 17 

number of women that had to be tested.  And I agree.  18 

I don't think that we know detection of a mutation 19 

should serve as our gold standard marker for 20 

progression at this point.  We've been doing that for 21 

a long time.  I am hopeful this is the future, but my 22 
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hopes aren't enough to make me vote for it. 1 

  DR. KELLEY:  This is Michael Kelley.  I voted 2 

no.  I'm very fascinated by the concept of using 3 

molecular testing to be able to identify how to treat 4 

patients.  I think this is a novel concept.  5 

Unfortunately, I'm not convinced by the data that the 6 

implementation of this particular drug in this 7 

particular setting improves the clinical outcome for 8 

patients. 9 

  I'm concerned about the design of the study.  10 

I don't think we need a perfectly designed study, but 11 

I do think we need one that answers the question.  12 

And one part of that can be offering the experimental 13 

drug as an option to be used at a future point in 14 

addition to other standard treatments.  And I'm sure 15 

the FDA would be happy to discuss what the design 16 

would be that would convince them in this particular 17 

setting.  But it's something that I just don't think 18 

is coming out of this study, even with overall 19 

survival, because I don't think you can really 20 

control it when patients don't get the standard of 21 

care in this country. 22 
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  Okay.  So the toxicity I think can be well 1 

managed.  I wasn't very concerned about the 2 

photopsia, and the bradycardia is not too 3 

particularly concerning either.  Paclitaxel causes 4 

bradycardia in about the same percentage of patients, 5 

and we don't even monitor EKGs in that population.  6 

The point, I think, is something that is probably 7 

unique to that one patient.  That probably does not 8 

apply to the interpretation of the toxicity from this 9 

study, in my opinion.  Thanks. 10 

  DR. GRADISHAR:  Bill Gradishar, Northwestern.  11 

I voted yes, although, quite frankly, I was about as 12 

much on the fence as you could get.  I don't think 13 

it's a perfect study.  I don't think there will be a 14 

perfect study.  And if I were seeing a patient today, 15 

and they were to ask me what am I going to do as 16 

second-line therapy, I have no idea.  And it's not 17 

just the patient's circumstance 6 months, 12 months, 18 

or 2 years from now.  Again, the point that everybody 19 

has made, the field's changing so fast.  The 20 

landscape is sand under our feet.  So I don't think 21 

we're going to be able to design the perfect trial. 22 
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  I was not overly impressed with toxicity as a 1 

concern, as already pointed out by others.  I think 2 

that the sentiment of keeping a patient on a 3 

particular kind of therapy for an extended period of 4 

time with metastatic disease is ultimately the goal 5 

we have for all our patients with metastatic breast 6 

cancer, particularly those with ER-positive disease, 7 

before we have to pivot to something that's more 8 

toxic.  I, of course, also agree that a lot of the 9 

other endpoints built into this trial at present are 10 

uninterpretable and may never be interpretable, 11 

including PFS2 and overall survival.  Nonetheless, I 12 

thought it was a worthwhile effort to try and improve 13 

outcome, even with the PFS1 that was demonstrated. 14 

  DR. DODD:  Lori Dodd.  I voted no.  I wasn't 15 

convinced that the study design answered the question 16 

about whether the patients would actually receive a 17 

long-term benefit. 18 

  DR. BALLMAN:  Karla Ballman, statistician, 19 

Mayo Clinic.  I voted no.  And my concerns 20 

were -- I'm very excited about this.  I think this is 21 

the way the field is going to have to go, but I don't 22 
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think this trial design is necessarily the right one, 1 

and I don't have an answer for that.  Had the OS 2 

showed much more difference, I would have 3 

enthusiastically voted yes.  But even with the change 4 

in PFS, it's a different definition of PFS.  It's PFS 5 

from a biomarker change, not PFS from our standard 6 

benchmarks, and so I don't know how to interpret 7 

that.  And I think as we get more experience, we may 8 

be able to, but I'm hesitant to endorse something 9 

just because it's exciting, and we don't know what 10 

that level of evidence -- or what the trial design 11 

needs to be.  But I just didn't think this showed the 12 

the benefit. 13 

  DR. VASAN:  Thank you. 14 

  Before we adjourn the morning session, are 15 

there any last comments from the FDA? 16 

  DR. DE CLARO:  This is Angelo de Claro, FDA.  17 

I'd like to, first, really commend the discussion 18 

that we had today.  I think it was a robust 19 

discussion.  I really value everybody's feedback, and 20 

certainly we will take that into consideration as we 21 

make the regulatory decision for this application.  22 
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We would also welcome feedback from the committee on 1 

the process we have for today's advisory committee, 2 

and happy to discuss that here or after the meeting.  3 

I'll also turn it over to Dr. Amiri to make the final 4 

comments on behalf of FDA. 5 

  DR. AMIRI-KORDESTANI:  I just wanted to thank 6 

everyone.  I know it's been a big ask, asking you to 7 

come in personally, and basically thank you so much 8 

for the discussion.  We have another session.  So for 9 

those that are staying, in advance I want to thank as 10 

well. 11 

Adjournment 12 

  DR. VASAN:  We will now adjourn the morning 13 

session. 14 

  (Whereupon, at 11:56 a.m., the morning 15 

session was adjourned.) 16 
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