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Epidemiology

In 2022, there were an estimated 2.3 million women diagnosed

with breast cancer and 670 000 deaths globally.

Global

Taiwan



Category Survival
5-Year Relative Survival Percent

HR-

/HER2+

4%

95.6

%
78.4

%

91.8

%
86.5

%

Total 5-Year

Relative Survival

91.7%
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Estrogen Receptors (ERs): Overview

Two Major Subtypes: ERα and ERβ



ESR1 mutation

Initial Treatment

Aromatase inhibitors block 

estrogen production

Selection Process

Rare cells with ESR1 mutations 

survive and proliferate

Resistance

⚬Tumor becomes dominated by 

ESR1-mutated cells

⚬Active even without estrogen

ESR1 mutations are not typically present at the time of initial 

diagnosis.

AI → complete loss of efficacy

SERM/SERD → reduced 

sensitivity



ESR1 mutation

Most common mutations occur in the ligand-binding domain (LBD),

lead to ligand independent ER activity and tumor growth ,partial resistance to tamoxifen and fulvestrant

Most Common spots:

• D538G - Most prevalent (~35% of cases)

• Y537S - Second most common (~18%)

Most Potent Resistance: 

• Y537S, often shows the highest level of constitutive activity and the strongest drug resistance.

Common Mutation Sites

Partial resistance to tamoxifen and 

fulvestrant
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Fulvestrant v.s. Elacestrant



PROTAC PROteolysis-TArgeting Chimera 

Structure
1.A ligand that binds to the protein of interest (POI).

2.A ligand that recruits an E3 ubiquitin ligase.

3.A linker that connects the two ligands.

Mode of Action
1.PROTAC simultaneously binds the POI 

and the E3 ligase, forming a ternary 

complex.

2.The E3 ligase transfers ubiquitin

molecules to the POI, tagging it for 

degradation.

3.The ubiquitinated POI is recognized 

and degraded by the 26S proteasome

into peptides.

4.The PROTAC molecule is released and 

can engage in another degradation cycle.



Vepdegestrant (ARV-471)

• Vepdegestrant simultaneously binds 

ER and an CRBN (Cereblon) E3 

ligase, forming a ternary complex that 

results in direct polyubiquitination of 

ER and its degradation by the 

proteasome.

An oral proteolysis-targeting chimera 

(PROTAC) estrogen receptor (ER) degrader

https://illustrated-glossary.nejm.org/term/cereblon_crbn


In vitro study: ERα affinity

• IC50:0.99 nM

• Ki:0.28 nM

Vepdegestrant induced ≥90% degradation of wild-type ER and mutant ER(ex:Y537S、D538G、Y537C

、E380Q、L536P、V422del...), inhibited ER-dependent breast cancer cell line proliferation in vitro, and 

achieved substantial TGI (87%–123%) in MCF7 orthotopic xenograft models, better than those of the ET 

agent fulvestrant (31%–80% TGI). 

Vepdegestrant

less sensitive to modest affinity loss:

Forms a ternary complex (ER–PROTAC–E3).

New protein–protein interfaces create positive cooperativity, which can compensate for reduced binary ER–ligand binding 

caused by mutations.

Net result: still enough complex stability to initiate degradation.



Comparison:SERD v.s. PROTAC
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• Received chemotherapy

• Received fulvestrant or elacestrant

• Received PI3K , AKT or mTOR inhibitors

• Received investigational agents

• 18 years old⭡,

comfirmed ER(+) HER2(-)

• Not amenable to surgical resection or radiation

• Received one previous line of CDK4/6 inhibitor therapy plus 

endocrine therapy ( ≥6 months)

• Radiological progression during or after the last line of therapy

• Open-label

• Randomized trial

• Multinational

Phase III

Clinical Trial Design

Patient

Exclusion

Allowed regardless of whether it was 

given as adjuvant therapy or for 

advanced or metastatic disease

(counted as a line of therapy:progression 

had occurred during or within 12 months)



624 patients

ESR1 mutation, N=270

Vepdegestrant 

All patients, N=313

ESR1 mutation, N=136

Fulvestrant 

All patients, N=311

ESR1 mutation, N=134

1:1 

ratio

200mg QD PO

500mg IM

(day 1 and day 15 of cycle 1 and 

on day 1 of subsequent cycles)

Key Stratification Factors

• ESR1-mutation status (yes/no)

• Presence of visceral disease 

(yes/no)







End points
Primary End Points

Progression-free survival 

(PFS)

Secondary End Points
• Overall survival (the key secondary end 

point)

• Objective response

• Safety

Substudy Subgroup of patients in the vepdegestrant group to 

characterize the effect of vepdegestrant on the corrected 

QT (QTc) intervalQT interval



Statistical Analysis
Primary & Secondary End Points
• Goal: Maintain Familywise Type I Error Rate at 0.05 (two-sided) for the entire trial.

• Method: Graphical Multiple Testing Strategy using α allocation and a Gatekeeping 

Procedure.

If PFS is positive in ESR1→ITT (both populations), the 75% PFS α is reallocated to 

OS.

OS is then tested with the full α (0.025 two-sided).

Otherwise, OS uses its initial 25%  α (0.0125 two-sided)



Statistical Analysis
PFS Analysis
Statistical Tools:

1.Kaplan-Meier Methods and Stratified Log-rank Test.

2.Cox  Proportional-Hazards  Models (HR and 95% CI)

Results presented are from the Pre-specified Supplementary Treatment Policy Analysis (includes 

all progression events without censoring for intercurrent events).

Power/Sample Size :
ESR1 Mutant (∼280pts,165 events): 88% power to detect HR<0.60 at α=0.0375.

ITT (~560 pts, 310 events) → 92.5% power to detect HR<0.67
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30.7% 24.4%

60.4%
67.2%

33.1% 11.9%

Characte
ristic

All Patients 
(N=624)

ESR1 Mutations 
(N=270)

Vepdeg
estrant 

(N = 
313)

Fulves
trant 
(N = 
311)

Vepdege
strant 

(N = 136)

Fulves
trant 
(N = 
134)

Median 
treatme

nt 
duration

4.2 
months 
(range, 
0.1 to 
18.6)

3.7 
month

s 
(range, 
0.9 to 
19.4)

5.1 
months
(range, 
0.4 to 
17.9) 

2.8 
month

s 
(range, 
0.9 to 
15.6)

March 3, 2023 to October 30, 
2024



Primary end point

95.6

%
78.4

%

91.8

%
86.5

%

Progression-free survival (PFS)- Kaplan–Meier
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Primary end point

95.6

%
78.4

%

91.8

%
86.5

%

PFS-Hazard Ratio



Overall survival 

Secondary end point

43 deaths occurred among the patients with ESR1 

mutations and 80 deaths among all the patients, 

which represented 22% and 20% of the targeted 

number of deaths, respectively. 

→The median overall survival was not reached in 

either group.

→Immature results

Objective response rate 
1.Vepdegestrant group：18.6% (95% CI, 12.1 to 

27.4) 

2.Fulvestrant group：4.0% (95% CI, 1.6 to 9.8) 



Safty

no deaths were considered by the 
investigator to be related to treatment.



QT prolongation
Incidence
• Vepdegestrant: 9.9% (Grade 3: 1.6%)

• Fulvestrant: 1.3% (Grade 3: 0.3%)

※No clinical sequelae 

(e.g., torsades de pointes, ventricular arrhythmias) in either group.

※1 patient in the vepdegestrant arm required dose reduction; no treatment discontinuations 

occurred.

QTc Substudy
(88 patients, vepdegestrant arm)
• 1 patient (1.1%) had QTcF >500 ms postbaseline.

• No patients had an increase >60 ms from baseline.

Population Modeling Analysis
• At 200 mg once daily: mean QTcF change from baseline = +11.1 ms.

• In all tested scenarios, the upper bound of the 90% CI for predicted QTcF increase was <20 ms

→Indicating no clinically significant QTc effect at the recommended dose.



Disscusion
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End points
ESR1 mutant

Vepdegestrant demonstrated a statistically 

significant and clinically meaningful 

improvement in progression-free survival

compared to fulvestrant specifically in 

patients with ESR1-mutated, ER+/HER2-

advanced breast cancer.

Overall Population
The lack of significant benefit in the full patient 

population suggests that for tumors without ESR1 

mutations, other resistance mechanisms may be 

more dominant, limiting the effectiveness of 

endocrine monotherapy.

Fulvestrant
Limited activity in patients with ESR1 mutations because 

of its poor bioavailability, a possibility consistent with in 

vitro data showing that fulvestrant has a lower binding 

affinity for mutant ER than for wild-type ER.



Comparison with Other Therapies

Inherent differences：trial designs and patient 
populations



Limitation
Short Follow-up
The duration of follow-up was short, which 

meant that key long-term data, such as 

overall survival and duration of response, 

were not yet mature.

Underrepresentation
While the trial was multinational, certain 

populations, such as Black patients, were 

underrepresented, which may limit the 

generalizability of the findings to all patient 

groups.
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Efficacy

95.6

%
78.4

%

91.8

%
86.5

%

• In patients with previously treated, ESR1-mutated, ER-positive, HER2-negative advanced 

breast cancer, the novel PROTAC ER degrader vepdegestrant led to significantly longer 

progression-free survival than the standard therapy fulvestrant.

• Higher objective response rate with vepdegestrant in ESR1-mutated disease (18.6% vs. 4.0%)

Vepdegestrant represents a new class of therapy 

(PROTAC) for ER+ breast cancer.

Supports vepdegestrant as a new endocrine therapy 

option for ESR1-mutated, ER+/HER2- advanced 

breast cancer.



Safty
Favorable safety profile
• Most AEs were Grade 1–2; discontinuation (2.9%), dose reduction 

(1.9%)

• Most common AE: fatigue (26.6% vs. 15.6%)

QTc findings
• No large QT-prolonging effect (>20 ms)

• One patient required dose reduction; no 

discontinuations

GI adverse events lower than prior oral SERDs
• Nausea：13.5% vs. 17 to 35%

• Vomiting ：6.4% vs. 9 to 19%

• Diarrhea：6.4% vs. 14 to 

21%
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1.Did the study address a clearly formulated 

research question?

Yes No Can’t tell

P (Population)
ER(+), HER2(-) advanced breast cancer, previously 

treated with endocrine therapy + CDK4/6 inhibitor.

I (Intervention) Vepdegestrant 200 mg orally QD.

C (Comparator) Fulvestrant 500 mg IM.

O (Outcome) Primary endpoint = PFS (progression-free survival).



2. Was the assignment of participants to 

interventions randomised?

Yes No Can’t tell

The methods section explicitly states：

"Patients were randomly assigned in a 1:1 ratio 

to receive vepdegestrant... or fulvestrant..."



3. Were all participants who entered the study 

accounted for at its conclusion?

Yes No Can’t tell

CONSORT 

Diagram

Primary end point: 

ITT



4-1 Were the participants ‘blind’ to intervention they 

were given?

Yes No Can’t tell

4-2 Were the investigators ‘blind’ to intervention they 

were given?

Yes No Can’t tell

4-3 Were the people assessing/analysing

outcome/s ‘blinded’? 

Yes No Can’t tell



5. Were the study 

groups similar at the 

start of the randomised 

controlled trial?

Yes

No

Can’t tell



6. Apart from the experimental intervention, did each 

study group receive the same level of care (that is, were 

they treated equally)?

Yes No Can’t tell
• A Clearly Defined Protocol Was Followed for All 

Participants
The trial was conducted according to a single, comprehensive protocol, ensuring standardized procedures 

across both treatment arms.

• Supportive Care and Concomitant Therapies Were Administered 

Equally
1.The protocol specified that supportive care measures were to be given to participants as needed, at the investigator's 

discretion, regardless of their assigned group.

2.Rules for allowed and prohibited concomitant therapies were applied to both arms to ensure consistency of care

• Follow-up Intervals Were Identical for Both 

Groups
1.The Schedule of Activities (SoA) outlined the same timeline for visits, laboratory tests, and efficacy 

assessments for both the vepdegestrant and fulvestrant arms.

2.For example, tumor assessments for all participants were scheduled at the same frequency: "every 8 weeks 

for the first 48 weeks from date of randomization and then every 12 weeks thereafter"





7. Were the effects of 

intervention reported 

comprehensively?

Yes

No

Can’t tell

Kaplan-Meier

Hazard Ratios



8. Was the precision of the estimate of the 

intervention or treatment effect reported?

Yes No Can’t tell



9. Do the benefits of the experimental 

intervention outweigh the harms and costs

Yes No Can’t tell
Efficac

yPFS was significantly longer with vepdegestrant than with fulvestrant among patients with ESR1 

mutations
Saft

yThe safety profile was manageable and generally consistent with other endocrine therapies.

• Grade 3 or higher adverse events: vepdegestrant groups were lightly higher than fulvestrant group (23.4% vs. 

17.6%)

• Discontinuation due to adverse events remained low in both arms (2.9% vs. 0.7%).
Conclusio

nESR1 mutation: the substantial improvement in disease control appears to justify the manageable increase in side 

effects.
Cos

t

Not discussed in the 

publication.



10. Can the results 

be applied to your

local population/in 

your context?

Yes

No

Can’t tell

~40

%

HR=0.4

3

Potential Barriers to Application:

The primary barrier would be the need for routine, accessible, 

and affordable ESR1 mutation testing (e.g., via ctDNA liquid 

biopsy as used in the trial) to accurately identify the patient 

subgroup that benefits most from this treatment.



11. Would the experimental intervention provide 

greater value to the people in your care than any of the 

existing interventions?

Yes No Can’t tell

The experimental intervention would provide greater value by:

1.Offering a new, demonstrably better treatment option for patients with ESR1 mutations.

2.Significantly improving patient’s convenience and quality of life through oral dosing

versus injection.

Vepdegestrant would represent a valuable new standard of care for this precisely defined patient 

population, offering both improved efficacy and greater convenience.

Overall 

Assessment
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Take-Home Messages for Clinicians 
1. PROTAC Targets the Mutation

• Vepdegestrant is significantly superior to Fulvestrant, but only for ESR1 mutant patients.

• ESR1 testing is mandatory after CDK4/6 inhibitor failure.

2. Oral Route Improves QoL

• Oral dosing (Vepdegestrant) is superior to injection (Fulvestrant).

• Convenience is the decisive clinical advantage when efficacy is similar.

3. Treatment Enters the Precision Era

• Treatment decisions must be based on molecular status (ESR1).

Shift from "trial-and-error" to "precision."


