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B A C K G R O U N D
MammaPrint (MP) identifies breast cancer (BC) patients who can
safely forego adjuvant chemotherapy1. MP combined with the
BluePrint (BP) molecular subtyping signature identifies BC
subtypes with distinct therapeutic response rates and survival
outcomes. In the Neoadjuvant Breast Symphony Trial (NBRST),
MP and BP reclassified 22% of tumors into a different molecular
subtype compared to clinical IHC/FISH methods. Furthermore,
MP and BP accurately predicted rates of pathologic complete
response (pCR) to neoadjuvant chemotherapy (NCT) and partial
response to neoadjuvant endocrine therapy (NET)2. Here, we
report 5-year overall survival (OS) and distant metastasis-free
survival (DMFS) in patients from the NBRST registry according to
MP and BP molecular classification.

M E T H O D S
The NBRST trial (NCT01479101) prospectively enrolled 1072
patients from 2011 to 2014, who received MP and BP testing.
Patients were assigned to receive NCT or NET according to NCCN
guidelines and consented to 5 years post-surgery follow-up (FU).
Tumors classified by MP as High Risk (HR) or Low Risk (LR) were
further stratified into four molecular subtypes by BP: Luminal-A,
Luminal-B, HER2, and Basal3,4. Clinical outcomes were available
for 918 patients from 67 US institutions. Median FU for OS and
DMFS was 5.2 and 5.0 years, respectively. Differences in OS and
DMFS at 5 years were assessed by Kaplan Meier analysis and log-
rank test. Clinicopathological risk assessment was performed
using MINDACT criteria for clinical guidelines to classify NET
patients as either clinical low risk or clinical high risk1.

C O N C L U S I O N S
• MammaPrint remained prognostic in BC patients undergoing

neoadjuvant therapy.
• Patients with BP Luminal A tumors had very low risk of

progressive disease while on NET alone prior to surgery.
• A majority of patients with Luminal A tumors who only

received NET were clinically high risk, and still had excellent 5-
year DMFS, concordant with the findings in MINDACT1

• MP and BP accurately classified tumors into molecular
subtypes and identified the subtypes most responsive to NCT.

• Five-year OS and DMFS were distinct for each MP and BP
molecular subtype; Patients with BP Basal tumors had the
worst outcomes, followed by patients with Luminal B, HER2,
and Luminal A tumors.

• Patients with BP Basal tumors had the highest frequency of
events within the first 3 years, which highlights the critical
need to identify these patients who may benefit from a
secondary therapeutic immediately post-surgery.

• BluePrint identified clinical ER+ and/or HER2+ tumors that
were molecularly Basal and exhibited different treatment
responses and significantly worse outcomes compared to
tumors with concordant clinical/genomic classification. These
patients may need optimized CT options, such as those
emerging for triple negative breast tumors.

• Clinical HER2+ tumors that reclassified as BP Basal did not
appear to benefit from dual HER2-targeted therapy, a similar
finding in the recent APHINITY study (PD3-01).

About 82% of BP Luminal patients exhibited a clinical benefit (partial response and stable disease) from receiving NET. The 5-year OS and DMFS were significantly worse in HR Luminal B patients compared to LR Luminal A 
patients, despite similar clinical response (Figure 2). Five-year DMFS in patients with Luminal A tumors treated with NCT or NET was not significantly different (p = 0.62).

R E S U LT S

1 Department of Surgery, Nashville Breast Cancer, Nashville, TN; 2 Department of Surgery, Virginia Breast Center, Bon Secours Cancer Institute, Richmond, VA; 3 Department of Surgery, Lenox Hill Hospital/Northwell Health, New York, NY; 4 Department of Surgery, Dallas Surgical Group, Dallas, TX; 5 Department of Surgery, Comprehensive Cancer Center, Palm Springs, CA; 6 Department of Surgery, Northern Indiana Cancer Research Consortium, 
South Bend, IN; 7 Department of Surgery, Coastal Carolina Breast Cancer, Murrells Inlet, SC; 8 St. John Regional, Grosse Pointe Woods, MI; 9 Department of Medical Oncology, Northeast Georgia Medical Center, Gainesville, GA; 10 Department of Medicine, Todd Cancer Institute, Long Beach Memorial Medical Center, Long Beach, CA; 11 Department of Surgery, Akron General Hospital, Akron, OH; 12 Department of Surgery, Blue Ridge Cancer 

Care, Roanoke, VA; 13Department of Surgery, Breast Care Specialists, Allentown, PA; 14 Department of Surgery, Virginia Cancer Specialists, Fairfax, VA; 15 Medical Affairs, Agendia, Irvine, CA 

5-year outcomes in the NBRST trial: preoperative MammaPrint and BluePrint breast cancer subtype is associated with neoadjuvant 
treatment response and survival

Pat Whitworth1, James V Pellicane, Jr.2, Paul Baron3, Peter Beitsch4, Laura Lee5, Michael Rotkis6, Angela Mislowsky7, Carrie Dul8, Charles Nash9, Bichlien Nguyen10, Mary Murray11, Paul Richards12, Mark Gittleman13, Stephanie Akbari14, 
Shiyu Wang15, Erin B Yoder15, Andrea Menicucci15, Lisa Blumencranz15, William Audeh15, NBRST Investigators Group

References
1. Cardoso et al. 2016, NEJM
2. Whitworth et al. 2014, Ann Surg Oncol
3. Krijgsman et al. 2012, Breast Cancer Res Treat
4. Mittempergher et al. 2020, Transl Oncol. 

San Antonio Breast Cancer Symposium® - December 8-11, 2020, PD9-01

This presentation is the intellectual property of the author/presenter. Contact them at clinicalresearch@agendia.com for permission to reprint and/or distribute

HR+HER2-
(n=526)

HR+HER2+
(n=189)

HR-HER2+
(n=111)

TNBC
(n=245)

Luminal A
(n=172)

Luminal B
(n=355)

HER2
(n=174)

Basal
(n=371)

BluePrint
Subtype

Clinical
Subtype

IHC/FISH

BluePrint/MammaPrint
TotalLuminal 

A
Luminal 

B HER2 Basal

HR+HER2- 153 280 3 90 526
HR+HER2+ 18 66 86 19 189
HR-HER2+ 0 3 82 26 111

TN 1 6 3 235 245
Total 172 355 174 370 1071*

Table 1. Reclassification of IHC/FISH subtype by BluePrint and 
MammaPrint

• *Missing clinical subtype information for 1 patient
• Green cell = reclassified subtype

• 22% of tumors were reclassified to a different
molecular subgroup compared with clinical subtype
(Table 1). 93 (13%) IHC defined ER+ tumors reclassified
as Basal by BluePrint (ER+/ BP Basal). 132 (44%)
IHC/FISH defined HER2+ tumors reclassified as non-
HER2 by BluePrint.

• Molecular subtyping with MP and BP accurately
predicted response to neoadjuvant treatment with
higher pCR rates in patients with BluePrint HER2 and
Basal tumors (Figure 1).

• MammaPrint remained prognostic in the
neoadjuvant setting (Figure 2A). MP classified 16% of
tumors as Low Risk and 84% as High Risk. The 5-year
DMFS and OS probabilities were significantly lower in
patients with HR compared to LR tumors.

• BluePrint accurately predicted 5-year clinical
outcomes (Figure 2B). The 5-year DMFS and OS
probabilities were lowest in patients with Basal and
Luminal B tumors compared to those with Luminal A
and HER2 tumors. Most DMFS events occurred within
the first three years in patients with BP Basal tumors.

• pCR in patients with BP Basal tumors predicted
improved 5-year DMFS (Figure 3A).

• Patients with ER+ tumors that reclassified as BP Basal
and had residual disease following NCT had poor 5-
year survival (Figure 3B). High Risk tumors that were
ER+ by IHC were further stratified by BluePrint into
Luminal B or Basal subtype. There was a larger
difference in OS between patients that achieved pCR
vs. patients that had residual disease in the BP Basal
group (23.7%) compared to the BP Luminal B group
(11.1%).

• Patients with clinical HER2+ tumors who were treated
with trastuzumab (T) with or without pertuzumab (P)
and reclassified as BP Basal (HER2+/BP Basal) had
significantly worse 5-year OS compared to patients
with HER2+ tumors that classified as HER2 or Luminal
by BluePrint (Figure 4A).

• Of patients with clinical HER2+ tumors who received
trastuzumab and pertuzumab (T + P), those with BP
Basal tumors had worse OS compared to patients with
BP Luminal and BP HER2 tumors (Figure 4B).

E

F U T U R E  D I R E C T I O N S
• These data illustrate the genomic diversity within ER+ and

HER2+ breast cancer and highlight the clinical utility of
genomic profiling with MammaPrint and BluePrint.

• Ongoing predictive biomarker studies using MP and BP are
exploring therapy response in ER+ Basal and genomic subtypes
of HER2+ breast cancer, in the FLEX study (OT12-01) as well as
external cohorts.
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• A majority of patients with BP Luminal A tumors who received NET,
were clinically high risk. 83% of BP Luminal patients had a clinical
benefit (partial response and stable disease) from receiving NET
(Table 2).

• The 5-year DMFS was excellent in patients with LR Luminal A tumors
(Table 2). Five-year DMFS in patients with Luminal A tumors treated
with NCT or NET was not significantly different (p = 0.62).

Table 2. Patients with BluePrint Luminal A tumors who received NET (n=44)

A

Clinical Response DMFS

Partial 
Response

Stable 
Disease Progressive Unknown % at 5-year

(95% CI)

44% 39% 5% 12% 94.2%
(78.7 – 98.5)

Please see poster PS4-04 for more results
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