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The value of longitudinal ESR1 testing in 
metastatic breast cancer
ctDNA monitoring enables early detection of resistance to guide proactive, personalized treatment decisions.

xF/xF+ supports monitoring resistance alterations as 
they emerge, guiding treatment when it matters most.

High-sensitivity, broad-panel ctDNA testing

Results in just 5–7 days from a single blood draw

Easy-to-interpret reports track ctDNA levels and variant 
changes over time

One financial assistance program, supporting medically 
necessary testing for qualified patients over time

Identify resistance as it emerges

~40% 
of patients with HR+, HER2-negative metastatic breast cancer 
treated with aromatase inhibitors (AIs) develop ESR1 mutations 
over time.1

Detect mechanisms of resistance before  
radiographic progression

Recent studies show that ESR1 mutations can be detected  
in circulating tumor DNA (ctDNA) months before  
radiographic progression.2

Insights to inform timely treatment decisions

Using a ctDNA-guided approach was associated with a  
56% reduction in the risk of disease progression with early 
ESR1 detection.2

1	 Chaudhary N, Chibly AM, Collier A, et al. CDK4/6i-treated HR+/HER2− breast cancer tumors show higher ESR1 mutation prevalence and a more altered genomic landscape. NPJ 
Breast Cancer. 2024;10:15.

2	 Bidard FC, Mayer EL, Park YH, et al. First-Line Camizestrant for Emerging ESR1 -Mutated Advanced Breast Cancer. NEJM. Published online June 2025.
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Longitudinal testing with  
xF+ detected an emerging  
ESR1 mutation, enabling 
personalized treatment. 

The patient received four xF+ tests between 
January 2024 and May 2025 as part of 
ongoing ctDNA monitoring.

Fourth xF+ test in May 2025:

An ESR1 mutation emerged on later xF+ 
tests that was not present in the initial report. 
Early detection of ESR1 mutations allows for 
proactive treatment switches to potentially 
delay or prevent clinical progression before it 
appears radiographically.

Due to the newly detected ESR1 alteration, 
Elacestrant, an FDA-approved targeted 
therapy, was identified as a treatment option.

ESR1 mutations are associated with a 
unique transcriptional profile that promotes 
resistance to endocrine therapies. This 
suggests a limited response to additional 
endocrine treatments, emphasizing the need 
to explore alternative, targeted therapies  
like Elacestrant.
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GEN OM IC V A R IA N TS

Potentially Actionable Variant Allele Fraction

1.5%

Biologically Relevant

1.5%

ctDNA Tumor Fraction

ctDNA tumor fraction is a quantitative measure of circulating tumor DNA.

V A R IA N TS L IKEL Y TO BE A SSOCIA TED  WITH CL ON A L  HEM A TOPOIESIS

Variant Allele Fraction

1.3%

Genes and their variants reported in this section are highly associated with potential clonal
hematopoiesis. Clinical correlation is recommended. See assay description for details.

IM M UN OTHER A PY M A R KER S

Blood Tumor Mutational Burden (bTMB)

bTMB cannot be determined for this sample.

Microsatellite Instability Status

MSI-High not detected

FD A - A PPR OV ED  THER A PIES,  CUR R EN T D IA GN OSIS

Estrogen Receptor
Antagonist

Elacestrant NCCN, Consensus, Breast Cancer

MSK OncoKB, Level 1

ESR1 p.D538G Gain-of-function

Endocrine
Therapy

Class Effect Clinical research, Breast Cancer, PMID
32014063

ESR1 p.D538G D538G - GOF

We were unable to determine whether treatments on this report were previously prescribed for this
patient.

Breast Sample 
Patient 25105

Diagnosis
Metastatic breast carcinoma

Accession No.
Breast 25105 xF+

p.D538G Missense variant - GOFESR1

p.Q227R Missense variant - GOFGNAS

1.5%

p.R882S Missense variant - LOFDNMT3A
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For patients that receive longitudinal testing, Tempus provides a visual summary of ctDNA tumor fraction and variant evolution over time. 
This feature enables providers to easily monitor disease progression and identify new resistance markers as they emerge. 

Breast Sample Patient 25105CL IN ICA L  TR IA L S

Evaluation of Lasofoxifene Combined With Abemaciclib Compared With Fulvestrant
Combined With Abemaciclib in Locally Advanced or Metastatic ER+/HER2- Breast Cancer
With an ESR1 Mutation (NCT05696626)

Phase III
City, State - x mi

ESR1 p.D538G mutation

STUDY02001740;22SCH740: Estradiol For ER+ Advanced Breast Cancer (ESTHER)
(NCT05716516)

Phase II
City, State - x mi

ESR1 p.D538G mutation

Immunologic Targeting of ESR1 Receptor for Hormone Receptor Expressing Metastatic
Breast Cancer (NCT06691035)

Phase I
City, State - x mi

ESR1 p.D538G mutation

LONGITUDINAL DATA

This longitudinal summary includes information from certain of the patient’s xF test reports. It is presented for convenience, but it may not
be current or comprehensive and it is not intended to replace each test report in the patient’s medical record. Please refer to patient’s past
clinical reports for complete information.

Previous Tempus test results are available to review in the online portal. If you do not have access to a test report included in this
summary, you may request that report by contacting support@tempus.com.

SAMPLE COLLECTION DATE JAN 2024 JUN 2024 DEC 2024 MAY 2025

ctDNA Tumor Fraction data not available 3.3% 0.7% 1.5%

Variant Information (Variant Allele Fraction)

SAMPLE COLLECTION DATE JAN 26, 2024 JUN 10, 2024 DEC 6, 2024 MAY 5, 2025

GNAS p.Q227R 0.5% 0.6% 1.0% 1.5%
ESR1 p.D538G not detected 5.6% 0.1% 1.5%
ESR1 p.Y537N not detected 0.6% not detected not detected
DNMT3A p.R882S not tested not tested not detected 1.3%

V A R IA N TS OF UN KN OWN  SIGN IFICA N CE

Gene Mutation effect Variant allele fraction

EP300 c.2083C>T p.R695C Missense variant
chr22:41542772 NM_001429.3 43.0%

MUC16 (CA125) c.39653G>T p.G13218V Missense variant
chr19:9006365 NM_024690.2 15.7%
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