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Identifying Upregulated HER2 Using 
Neoadjuvant Endocrine Therapy 
in Patients With HR-positive/HER2-
Negative Breast Cancer 
 
RESULTS FROM AN ONGOING single-arm, exploratory, interventional 
study presented at the 2020 San Antonio Breast Cancer Symposium 
detailed neoadjuvant endocrine therapy (NET) as a novel approach in 
determining upregulated HER2 protein expression in hormone receptor 
(HR)–positive or HER2-negative breast cancer.1,2

Although adjuvant endocrine therapy can elicit long-term benefits in 
patients with HR-positive or HER2-negative expression, upregulation of 

ALSO IN THIS ISSUEOral Paclitaxel Plus Encequidar 
Regimen Improves Survival  
in Metastatic Breast Cancer
 

THE COMBINATION OF ORAL PACLITAXEL and encequidar (oPac + E) led 
to an estimated 26.5% reduction in the risk of death compared with 
intravenous paclitaxel (IVPac) in patients with metastatic breast cancer. 
The updated findings of the phase 3 KX-ORAX-001 trial (NCT02594371), 
presented at the 2020 San Antonio Breast Cancer Symposium (SABCS),1 
were among findings presented from several studies regarding the safety 
and efficacy of oPac + E.

In the spotlight poster presentation, investigators provided  
progression-free survival (PFS) and overall survival (OS) updates on 
results presented at SABCS 2019, which showed that patients receiving 

FEBRUARY 2021

CONTINUED ON PAGE 5

CONTINUED ON PAGE 3



AJMC.COM FEBRUARY 2021 3

SABCS 2020 RECAP

Copyright © 2021 by Managed Care & Healthcare Communications, LLC

The American Journal of Managed Care® ISSN 1088-0224 (print) & ISSN 
1936-2692 (online) is published monthly by Managed Care & Healthcare 
Communications, LLC, 2 Clarke Drive, Suite 100, Cranbury, NJ 08512. 
Copyright© 2021 by Managed Care & Healthcare Communications, LLC. 
All rights reserved. As provided by US copyright law, no part of this publication 
may be reproduced, displayed, or transmitted in any form or by any means, 
electronic or mechanical, without the prior written permission of the publisher. 
For subscription inquiries or change of address, please call 888-826-3066. 
For permission to photocopy or reuse material from this journal, please 
contact the Copyright Clearance Center, Inc., 222 Rosewood Drive, Danvers, 
MA 01923; Tel: 978-750-8400; Web: www.copyright.com. Reprints of 
articles are available in minimum quantities of 250 copies. To order custom 
reprints, please contact Gilbert Hernandez, The American Journal of Managed 
Care®, ghernandez@ajmc.com; Tel: 609-716-7777. The American Journal 
of Managed Care is a registered trademark of Managed Care & Healthcare 
Communications, LLC. www.ajmc.com • Printed on acid-free paper.

2 Clarke Drive, Suite 100 
Cranbury, NJ 08512 • (609) 716-7777

C O P Y  &  P R O D U C T I O N

Copy Chief
Jennifer Potash

Copy Supervisors
Rachelle Laliberte 
Paul Silverman

Scientifi c & Medical 
Quality Review Editor
Stacey Abels, PhD

Senior Copy Editor
Kelly King 

Copy Editors
Cheney Baltz
Georgina Carson
Rebekah Harrison
Kirsty Mackay
Ron Panarotti

Creative Director, 
Publishing
Melissa Feinen

Art Director
Julianne Costello

S A L E S  &  M A R K E T I N G

Vice President 
Gil Hernandez

Senior National 
Account Managers
Ben Baruch
Megan Halsch

National Account 
Managers
Robert Foti
Ryan O’Leary

National Account 
Associates
Kevin George
Carly Mauro

O P E R AT I O N S  &  F I N A N C E

Circulation Director
Jon Severn 
circulation@mjhassoc.com

Vice President, Finance
Leah Babitz, CPA 

Controller 
Katherine Wyckoff

C O R P O R AT E

Chairman & Founder
Mike Hennessy Sr

Vice Chairman 
Jack Lepping

President & CEO
Mike Hennessy Jr

Chief Financial Offi cer 
Neil Glasser, CPA/CFE

Chief Marketing Offi cer 
Michael Baer

Executive Vice 
President, Global 
Medical Affairs and 
Corporate Development
Joe Petroziello

Senior Vice President, 
Content
Silas Inman

Senior Vice President, 
Operations 
Michael Ball

Senior Vice President, 
I.T. & Enterprise Systems
John Moricone

Vice President, 
Human Resources 
and Administration
Shari Lundenberg

Vice President, 
Mergers & Acquisitions
Chris Hennessy

Executive 
Creative Director, 
Creative Services
Jeff Brown  

C L I N I C A L  C O M M U N I C AT I O N S

Senior Vice President
Jeff Prescott, PharmD

Associate Director, 
Content Services
Angelia Szwed

Senior Clinical 
Project Manager
Ted Pigeon

Clinical Project Manager
Michelle McGreevy, PhD

Project Manager
Katie Naspo

Associate Editor
Hayley Fahey, MA

Assistant Editor
Evan Hundelt

Oral Paclitaxel Plus Encequidar Regimen Improves 
Survival in Metastatic Breast Cancer
(CONTINUED FROM COVER)

oPac + E had a 35.8% overall response rate (ORR) versus a 23.4% ORR in 
IVPac patients. The update includes 14 additional months of data on the 
intent-to-treat (ITT) population, comprising 402 patients randomized 2:1 
to receive oPac + E (205 mg/m2 per day 3 times weekly) or IVPac (175 mg/m2 
every 3 weeks). A modified ITT (mITT) population included patients with 
RECIST measurable disease who received at least 7 days of oPac + E or 1 
dose of IVPac (235 mg/m2 oPac + E; 125 mg/m2 IVPac).

In the oPac + E mITT group, median PFS was 8.4 months compared with 
a median 7.4 months in the IVPac mITT group (HR, 0.739; P = .023). Median 
PFS in the ITT population who received oPac + E was 8.4 months and was 
7.4 months in the IVPac ITT group (HR, 0.768; P = .046). Median OS was 
23.3 months in the mITT oPac + E group vs 16.3 months in the mITT IVPac 
group (HR, 0.735; P = .026). In the ITT group, median OS in the oPac + E and 
IVPac groups was 22.7 months vs 16.5 months, respectively.

“PFS and OS in the modified intent-to-treat population were greater 
with the [oral paclitaxel/encequidar]-treated [patients],” lead study author 
Gerardo Umanzor, MD, said in a prerecorded poster presentation of the 
data. “Strong trends of OS superiority were seen with the [combination] vs 
IV paclitaxel in the ITT population,” noted Umanzor, a medical oncologist 
with Liga Contra el Cáncer in San Pedro Sula, Honduras. 

Paclitaxel is known to have poor oral bioavailability because of excretion 
by gastrointestinal (GI) p-glycoprotein. Encequidar is a potent, specific, 
minimally absorbed p-glycoprotein inhibitor that allows for the absorption 
of oPac. The combination of the 2 drugs via a liquid-filled capsule of pacli-
taxel and a tablet of encequidar does not contain Cremophor.

In September 2020, the FDA granted a priority review designation to a 
new drug application for oPac + E for use in patients with metastatic breast 
cancer, based on the phase 3 study findings.2

Updated Adverse Event Findings Presented
The study authors also shared updated safety and tolerability findings, 
including new data on the incidence of neuropathy and GI adverse events 
(AEs). Previously, the oPac + E regimen showed a lower incidence of 
neuropathy compared with IVPac and a higher incidence of infections and 
GI AEs. The updated study findings demonstrated significantly lower rates 
of neuropathy in oPac compared with IVPac.3 Fewer patients required dose 
reductions, and none discontinued treatment in the oral regimen group vs 
8% in the IVPac group. These findings suggest that patients may be allowed 
to undergo therapy longer on the oral regimen, while maintaining dose 
intensity and potentially improving quality of life.

Results from another poster showed that GI AEs that occurred in 
patients with metastatic breast cancer who were treated with oPac + E can 
be managed by the use of 5-HT3 inhibitors and early intervention with 
loperamide.4 The investigators examined preventive measures for GI AEs 
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associated with oPac + E or IVPac. Patients were random-
ized 2:1 to either oPac + E (205 mg/m2/day 3 times a week) 
or IVPac (175 mg/m2 every 3 weeks) until disease progres-
sion or toxicity. The primary end point of the study was 
efficacy as defined by tumor response, with secondary end 
points of PFS and OS.

All patients on IVPac (n = 111) received dexamethasone 
and antihistamine premedication. After 30% (n = 70) of 
patients were enrolled to include those taking oPac + E, the 
investigators amended the protocol to address the imbal-
ance of GI AEs. Treatments included loperamide taken at 
home at the onset of diarrhea along with prophylactic anti-
emetic therapy. The most frequently prescribed antiemetic 
therapies included ondansetron, granisetron, palono-
setron, aprepitant, metoclopramide, domperidone, and 
aprepitant. The majority of patients in the combination 
(59%) and monotherapy (54%) arms received ondansetron.

After the amended use of prophylactic antiemetic 
therapy, there was a marked decrease of grade 2 or higher 
vomiting and diarrhea in patients taking oPac + E, from 
24% to 7% and 27% to 16%, respectively. A greater inci-
dence of both AEs was seen in patients treated with IVPac.

Prior to the amendment, overall GI AEs occurred less 
frequently in patients receiving IVPac compared with the 
combination regimen, with a rate of only 1% of grade 3 
vomiting and diarrhea occurring. Grade 3 incidences prior 
to the amended treatment in patients on the oral regimen 
were 7% in vomiting and 9% in diarrhea, showing a slight 
decrease to 4% and 3%, respectively.

Expert Perspective and Future Directions
In a spotlight poster discussion titled “Novel Therapeutics,” 
Cristina Saura Manich, MD, head of the Breast Cancer 
Unit of the Service of Medical Oncology at Vall d’Hebrón 
University Hospital in Barcelona, Spain, reflected on the 

significance of the updated findings related to oPac. She 
highlighted the fact that 10% of patients in the trial were 
HER2 positive and that HER2 status was unknown in an 
additional 12% of the population. She also pointed out 
that it was previously established that weekly IVPac is 
more effective and less toxic than the triweekly schedule 
used in the study.

“I envision [one of] the main future challenges for this 
combination to be a comparison with the standard weekly 
dose of IV paclitaxel in a pure HER2-negative population,” 
Manich said. Additionally, she remarked on the importance 
of reporting quality-of-life data, “because oral regimens 
may be preferred from the patient’s perspective.”

In a video interview with The American Journal of 
Managed Care®, Hope S. Rugo, MD, FASCO, noted that 
the benefit for patients not having to come in and not 
needing IV access is incredibly important in the meta-
static setting. “Patients hate having their ports,” she said. 
“This would offer an option for patients not to need that 
IV access, which is a challenging thing in breast cancer 
patients, using the veins in the arm.” Rugo also noted that 
the overall convenience of an oPac option offers flexibility 
to patients. “Not having to come into the infusion center 
every week is a tremendous benefit for patients,” she said. 
“They could come in every 3 weeks like we used to do 
when we were giving IV paclitaxel in the early days. That 
is a benefit for patients, not to mention a benefit during 
the COVID-19 [coronavirus disease 2019] pandemic,” 
she explained. ◆

Conor Kilmurray, Gina Mauro, Rose McNulty, and Jaime 
Rosenberg contributed to this story.
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“This would offer an option  
for patients not to need 
that IV access, which is a 
challenging thing in breast 
cancer patients, using the 
veins in the arm.”

Hope S. Rugo, MD, FASCO
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HER2 is a noted endocrine resistance mechanism in breast 
cancer (BC) that develops in 20% to 25% of patients.1 It is 
a major contributing factor of metastatic recurrence and 
mortality in the HR-positive/HER2-negative patient popula-
tion.1 Because endocrine therapy is typically administered 
postoperatively, assessment of tumor responses to specific 
treatments is hindered.2 NET may contribute to identifying 
responsive HR-positive BCs and BC tumors with upregu-
lated HER2 protein expression.1 In the study (NCT03219476), 
investigators administered endocrine therapy neoadjuvantly 
in the in vivo tumors. They hope to provide insight into 
molecular changes associated with treatment.2

The study enrolled 37 patients with cT1-3 node-negative 
(cN0) HR-positive/HER2-negative BC.1 Patients with 
synchronous nonbreast malignancy or purely nonin-
vasive breast cancer were excluded.2 Study participants 
were preoperatively treated for 4 weeks with standard-of-
care antiestrogen treatment, which included aromatase 
inhibitors (75.6%; n = 28) and tamoxifen (24.4%; n = 9).1,2 
Investigators examined diagnostic core biopsies and 
posttreatment biopsies from surgically resected tumors 
for changes in HER1-4 protein expression.1 They used 
fluorescence in situ hybridization (FISH) and immuno-
histochemistry (IHC) to examine HER2 protein status in 
the pre- and posttreatment BC tumors. An increase of 1 or 
more in IHC scores or FISH gene amplification signified 
an upregulation of HER protein expression.1 Additional 
investigational objectives involved examining tumor 
proliferation and volumetric responses and assessing other 
molecular markers.1

The mean age of patients who received a diagnosis was 
64 years (range, 42-81 years), with a majority of patients 
being postmenopausal (83.8%).1 Seventy percent of 
patients had invasive ductal histology and a median clinical 
tumor size of 1.3 cm (range, 0.5-7.7 cm).1 The majority of 
tumors were graded as low (43.2%) or intermediate (47.4), 
with only 10.5% designated as high.1 IHC 1+ and IHC 0 
scores comprised 37.8% and 54% of HER2 protein assess-
ment at diagnosis.1

Postoperatively after NET, investigators determined 
that the median clinical tumor size had reduced to 1.2 cm 
(range, 0.09-4 cm), with 1 patient achieving a complete reso-
lution, noted by  complete pathologic response.1 At surgery, 
7 patients exhibited pathologic N1 disease, with lymph 
node (n = 6) and microscopic involvement noted (n = 1).1 

Three patients needed adjuvant trastuzumab-based treat-
ment at surgery after conversion to HER2-positive status.1 
Forty-six percent (n = 17) of patients demonstrated a signifi-
cant upregulation of HER2 protein expression (P = .0004), 
with downregulation noted in 5% (n = 2).1 No change in 
HER2 protein expression was noted in the remaining 49% 
of patients (n = 18).1 ER positivity between pre- and post-
treatment specimens displayed no significant changes.1 
However, investigators observed a decrease in progesterone 
receptor positivity in posttreatment tumors, which suggests 
a disruption in the functional ER pathway (P = .08).1 They 
noted no significant associations between any clinicopatho-
logic covariates and changes in HER2 protein expression.1

The results of this study suggest that short-term NET 
may be a promising strategy to classify HR-positive tumors 
that upregulate HER2 protein expression, identifying 
patients who could benefit from HER2-directed treatment 
at disease recurrence. ◆
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Because endocrine therapy 
is typically administered 
postoperatively, assessment 
of tumor responses to specific 
treatments is hindered. NET 
may contribute to identifying 
responsive HR-positive BCs and 
BC tumors with upregulated 
HER2 protein expression.

Identifying Upregulated HER2 Using Neoadjuvant Endocrine Therapy in Patients With 
HR-positive/HER2-Negative Breast Cancer 
(CONTINUED FROM COVER)
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Clinical Benefit of Sacituzumab Govitecan vs 
Chemotherapy in Pretreated Metastatic TNBC: 
Results From ASCENT 

ACCORDING TO AN EXPLORATORY SUBGROUP analysis of 
patients from the ASCENT trial who had tissue biopsy or 
surgical specimens available for biomarker assessment, 
sacituzumab govitecan (SG) conferred clinical benefit over 
physician’s choice of chemotherapy, regardless of tropho-
blast cell-surface antigen (Trop-2) expression or germline 
BRCA1/2 mutation status in those with pretreated, meta-
static (but brain metastases negative), triple-negative breast 
cancer (mTNBC).1 The investigators also found that Trop-2 
expression did not affect SG’s toxicity or safety profile.1 

ASCENT (NCT02574455) was an international, open-
label, multicenter, randomized, phase 3 clinical trial of 
patients with relapsed/refractory mTNBC (those who had 
received at least 2 prior treatment regimens) comparing 
progression-free survival (PFS) in those treated with 
SG vs a chemotherapy agent of the physician’s choice 
(eg, eribulin, capecitabine, gemcitabine, or vinorelbine).2 
Data collection for ASCENT ended in early December 2020, 
and a formal publication of the results is forthcoming.2 
Sara A. Hurvitz, MD, presented the results of the explor-
atory biomarker analysis at the 2020 San Antonio Breast 
Cancer Symposium.3

Tumor cells in TNBC lack expression of estrogen recep-
tors (ERs), progesterone receptors (PRs), and HER2 
receptors, making the identification of therapeutic targets 
a challenge.4,5 TNBC is associated with an aggressive tumor 
histology and poor prognosis, and overall survival has not 
improved over the past 2 decades.4,5 Most patients with 
TNBC have disease progression after receiving first-line 
therapies, and subsequent lines are limited to sequential 

single-agent chemotherapy.5 Novel, targeted therapies have 
become available for ER/PR- and HER2-positive breast 
cancers and have helped to improve the prognosis for these 
subtypes; however, the same has not been true for TNBC, 
despite the fact that it accounts for 15% to 20% of all inva-
sive breast cancers. Thus, there has been a great need for 
TNBC treatment advances.4,5

Trop-2 is a transmembrane calcium signal transducer.5 
Although the Trop-2 cell surface protein has limited expres-
sion in normal, noncancerous tissue, it is overexpressed in 
many different cancer types where it stimulates malignant 
cell growth.4,5 High Trop-2 expression has been linked to 
poor prognosis in all breast cancer subtypes and identi-
fied in up to 95% of TNBCs, making it a potentially useful 
therapeutic target in TNBC.1,4

SG is a first-in-class Trop-2–directed antibody-drug 
conjugate (ADC). It contains the cytotoxic drug govitecan, 
an active metabolite of irinotecan (a topoisomerase I 
inhibitor), coupled with a humanized Trop-2 monoclonal 
antibody (sacituzumab).1,5 The FDA granted SG accelerated 
approval on April 22, 2020, for use in mTNBC after the agent 
had received orphan drug, fast-track, and breakthrough 
therapy designations.1,4 Delivery of the govitecan cyto-
toxin to tumor cells can occur via 2 mechanisms: (1) upon 
binding to Trop-2 on a tumor cell surface, the sacituzumab 
antibody is internalized, and govitecan drug molecules 
are released into the cell or (2) govitecan molecules can 
be hydrolytically cleaved from the sacituzumab antibody 
in the extracellular environment, releasing cytotoxin to 
bystander cells on which the ADC has not been bound.5

Compared with other ADCs, SG has several unique 
features. The Trop-2 antibody is highly specific for the 
Trop-2 protein expressed on the surface of malignant cells. 
In addition, govitecan is not only more potent than its 
parent compound, irinotecan, but is delivered in a high 
drug-to-antibody ratio from SG (7.6:1), offering a high 
cytotoxic payload. Lastly, because the linker molecules 
binding govitecan to the antibody can be cleaved via 
hydrolysis, not only intracellularly but also in the extra-
cellular space, SG provides a bystander effect within the 
tumor microenvironment.1,5 

The exploratory analysis of data from ASCENT included 
290 patients with known Trop-2 biomarker status (151 in 

The study investigators 
concluded that SG’s safety 
profile was manageable 
and consistent with that 
of the overall ASCENT 
study population. 



AJMC.COM FEBRUARY 2021 7

SABCS 2020 RECAP

the SG arm and 139 in the physician’s choice arm) and 
292 with known BRCA1/2 mutational status (149 in the 
SG arm and 143 in the physician’s choice arm; Table).1 
Investigators determined the level of Trop-2 expression 
in archival samples by immunohistochemistry assay and 
then categorized it based on a numerical histochemical 
score (H-score): high Trop-2 expression (H-score, 200-300), 
medium Trop-2 expression (H-score, 100-200), and low 
Trop-2 expression (H-score, < 100).1  

The majority of patients had high Trop-2 expression 
(56% and 52% in the SG and physician’s choice arms, 
respectively).1 Approximately one-quarter had medium 
Trop-2 expression (26% and 25%, respectively), with fewer 
having low Trop-2 expression (18% and 23%, respectively).1 
In terms of BRCA1/2 mutational status at baseline, most 
were BRCA1/2 negative (57% and 54% in the SG and physi-
cian’s choice arms, respectively), and less than 10% were 
BRCA1/2 positive (7% and 8%, respectively).1 

Median PFS, overall survival (OS), and objective response 
rates (ORRs) were all numerically higher in the SG arm than 
in the physician’s choice arm, regardless of Trop-2 expres-
sion status or germline BRCA1/2 mutation status (Table).1 
Although rates of selected adverse events were numerically 
higher in the SG arm, they were consistent regardless of 
Trop-2 status, and thus, Trop-2 expression did not appear to 
affect the toxicity of SG.1 The study investigators concluded 

that SG’s safety profile was manageable and consistent with 
that of the overall ASCENT study population.1 

Hurvitz emphasized the exploratory nature of this 
analysis, recommending prudence regarding inferences 
in the Trop-2–low and BRCA1/2-positive subgroups, given 
their small sample sizes.1 ◆
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TABLE. PFS, OS, ORR, and Adverse Event Profile, Stratified by Trop-2 Expression Status and Germline BRCA1/2 
Mutation Status1

Trop-2 expression status

(n = 290)

Germline BRCA1/2 mutation status

(n = 292)

High Medium Low Positive Negative

SG PC SG PC SG PC SG PC SG PC

EFFICACY ANALYSIS (n = 85) (n = 72) (n = 39) (n = 35) (n = 27) (n = 32) (n = 16) (n = 18) (n = 133) (n = 125)

PFS (median, months) 6.9 2.5 5.6 2.2 2.7 1.6 4.6 2.5 4.9 1.6

OS (median, months) 14.2 6.9 14.9 6.9 9.3 7.6 15.6 4.4 10.9 7.0

ORR (%) 44 1 38 11 22 6 19 6 33 6

SAFETY ANALYSIS (n = 165) (n = 82) (n = 63)

Not reportedAdverse 
events
(grade ≥ 3)a

Neutropenia (%) 47 32 47 30 57 28

Anemia (%) 10 5 0 6 4 9

Diarrhea (%) 12 0 8 0 11 3

Nausea (%) 2 0 0 0 4 0

Vomiting (%) 1 0 0 0 0 0

ORR, objective response rate; OS, overall survival; PC, physician’s choice chemotherapy; PFS, progression-free survival; SG, sacituzumab govitecan; Trop-2, trophoblast cell surface 
antigen 2.
aAdverse events were assessed in the safety population of patients who received ≥ 1 dose of SG regardless of brain metastases status.
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Tucatinib Triplet Prolongs Time to Deterioration  
of HRQOL in HER2+ Metastatic Breast Cancer  
With Brain Involvement
Hayley Virgil

TUCATINIB (TUKYSA) IN COMBINATION with trastuzumab 
(Herceptin) and capecitabine significantly prolonged 
the time to deterioration of health-related quality of life 
(HRQOL) in patients with HER2-positive metastatic breast 
cancer with brain metastases, according to the results of 
an analysis of the HER2CLIMB study presented during the 
2020 San Antonio Breast Cancer Symposium (SABCS).1

Results showed no notable differences in HRQOL 
between patients who received tucatinib, trastuzumab, 
and capecitabine and those who received placebo, trastu-
zumab, and capecitabine. Moreover, the addition of 
tucatinib was found to significantly delay time to wors-
ening of EQ-5D-5L Health Score compared with placebo. 
Patients who received the tucatinib regimen experienced 
a 49% reduction in the risk of deterioration vs those who 
received placebo plus trastuzumab/capecitabine (HR, 
0.51; 95% CI, 0.28-0.93). The median time to worsening of 
HRQOL was not reached in the tucatinib arm vs 5.5 months 
in the placebo arm.

Although no noticeable changes with regard to mobility, 
usual activities, pain and discomfort, self-care, and depres-
sion and anxiety were observed in patients during the 
course of treatment, investigators noted deterioration in 
mobility, usual activities, pain and discomfort, and self-
care following treatment discontinuation in both arms.

“The addition of tucatinib to trastuzumab and 
capecitabine among patients with HER2-positive breast 
cancer and brain metastases confirms improved time to 
deterioration of HRQOL,” Carey K. Anders, MD, a medical 
oncologist at Duke University, said during a poster presen-
tation of the findings. “Coupled with the improvements to 
progression-free survival and overall survival (OS), this is a 
clinically meaningful outcome.”

In April 2020, the FDA approved the use of tucatinib 
in combination with trastuzumab and capecitabine in 
patents with unresectable, locally advanced, or metastatic 
HER2-positive breast cancer, including those with brain 
metastases. The approval was based on early HER2CLIMB 
data, which were presented during the 2019 SABCS.2

Results from the primary analysis showed a benefit with 
the tucatinib triplet in patients, regardless of whether they 
had brain metastases. After a median duration of exposure 

of 7.3 months in the tucatinib arm and 4.4 months in the 
placebo arm, tucatinib led to a 46% reduction in risk of 
progression or death per blinded independent central 
review (BICR; HR, 0.54; 95% CI, 0.42-0.71; P <.001). 
Additionally, patients who received the tucatinib combina-
tion experienced a 34% reduction in risk of death (HR, 0.66; 
95% CI, 0.50-0.88; P = .005). Notably, the triplet resulted 
in a 52% reduction in risk of progression or death per 
BICR in patients with brain metastases (HR, 0.48; 95% CI, 
0.34-0.69; P <.001).

Disease progression in patients with metastatic breast 
cancer can have a negative impact on QOL.3 Moreover, 
patients with HER2-positive disease and brain metastases 
have an increased chance of having a negative HRQOL 
vs those without brain metastases.4 For the analysis 
presented at 2020 SABCS, the investigators set out to 
evaluate the HRQOL impact of tucatinib in patients with 
brain metastases.

To be eligible for enrollment on the HER2CLIMB study, 
patients needed to have HER2-positive metastatic breast 
cancer; have received prior treatment with trastuzumab, 
pertuzumab (Perjeta), and trastuzumab emtansine 
(T-DM1; Kadcyla); have an ECOG performance status of 0 
or 1; and have had a brain MRI at baseline. Notably, 48.3% 
of patients in the tucatinib arm had brain metastases at 
baseline; this included patients with previously untreated, 
treated and stable, or treated and progressing metastases.

Patients were randomized 2:1 to 1 of 2 treatment 
arms. The experimental cohort received 300 mg of oral 
tucatinib (n = 410) twice daily followed by 6 mg/kg of 
trastuzumab given every 3 weeks with an 8-mg/kg C1D1 
loading dose in a 21-day cycle, as well as 1000 mg/m2 of 
oral capecitabine twice daily on days 1 to 14. The second 
cohort received placebo (n = 202) in combination with the 
same trastuzumab/capecitabine dose and schedule as the 
tucatinib cohort.

Among the total patient population (n = 612), 331 patients 
had HRQOL data available; 164 of these patients had brain 
metastases. Of the patients with brain metastases, 107 were 
in the tucatinib cohort and 57 were in the placebo cohort. 
HRQOL assessments were performed at baseline, cycle 3, 
cycle 5, cycle 7, cycle 9, and during the 30-day follow-up.
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Assessments focused on overall health status utilizing 
the visual analogue scale (VAS), as well as time to dete-
rioration of QOL, which was defined as a decrease of 
7 points on VAS. Change from baseline on individual 
patient-reported factors was another focus of the anal-
ysis, and these factors included mobility, self-care, usual 
activities, pain and discomfort, anxiety, and depres-
sion. Changes in these factors were rated on a scale of 
1 to 5, with 1 representing no change and 5 indicating 
extreme problems.

Baseline patient characteristics were consistent between 
the total study population, including the total brain metas-
tases population and HRQOL brain metastases population. 
In the brain metastases population and the HRQOL brain 
metastases population, patients in the tucatinib arm had 
a median of 4 prior lines of therapy overall and 2 median 
lines of therapy in the metastatic setting. The placebo arm 
had a median of 3 prior lines of therapy for metastatic 
disease and overall, respectively.

“Future outcomes of interest could include time to and 
type of future radiation therapy, and subsequent improve-
ments in neurocognition,” Anders concluded. ◆
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Trastuzumab Deruxtecan Continues to Show Impressive 
Outcomes in HER2+ Metastatic Breast Cancer
Gina Mauro

FAM-TRASTUZUMAB DERUXTECAN-NXKI (Enhertu) 
continued to showcase impressive signals of efficacy, 
including prolonged, durable responses and overall 
survival (OS) rates, as well as a tolerable safety profile in 
patients with HER2-positive metastatic breast cancer, 
according to an updated analysis of the phase 2 DESTINY-
Breast01 study (NCT03248492) that was presented during 
the 2020 San Antonio Breast Cancer Symposium.1 

Results showed that, with an additional 9.4 months of 
follow-up, the median duration of response (DOR) was 
20.8 months and the estimated 12- and 18-month OS rates 
were 85% (95% CI, 79%-90%) and 74% (95% CI, 67%-80%), 
respectively. The median progression-free survival (PFS) 
was 19.4 months (95% CI, 14.1 months to not estimable 
[NE]), and the preliminary median OS, although still imma-
ture, was 24.6 months (95% CI, 23.1-NE).

“Trastuzumab deruxtecan continues to demonstrate 
clinically meaningful and durable efficacy with an unprec-
edented median duration of response of 20.8 months and 
an 18-month landmark OS [rate] of 74%,” lead study author 
Shanu Modi, MD, a medical oncologist at Memorial Sloan 

Kettering Cancer Center, said in a prerecorded poster 
presentation of the data. “The safety profile continues to 
demonstrate general tolerability.”

Trastuzumab deruxtecan is an antibody-drug conjugate 
(ADC) consisting of a humanized monoclonal anti-HER2 
antibody joined to a potent topoisomerase I inhibitor 
payload via a cleavable tetrapeptide-based linker.

In December 2019, the FDA granted an accelerated 
approval to trastuzumab deruxtecan for the treatment 
of adult patients with unresectable or metastatic HER2-
positive breast cancer who have received 2 or more prior 
anti-HER2–based regimens in the metastatic setting.

The approval is based on findings from DESTINY-
Breast01, updated data that were presented at the 2019 San 
Antonio Breast Cancer Symposium.2 In the study, trastu-
zumab deruxtecan induced a confirmed objective response 
rate (ORR) of 60.9% per independent central review (ICR; 
95% CI, 53.4%-68.0%), including a 6.0% complete response 
(CR) rate and a 54.9% partial response (PR) rate. Sixty-seven 
patients had stable disease (SD; 36.4%), and 3 had progres-
sive disease (PD; 1.6%) at the data cutoff date of August 1, 
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2019, and a median follow-up of 11.1 months. Two patients 
were not evaluable. The median DOR was 14.8 months 
(95% CI, 13.8-16.9), and the median PFS was 16.4 months 
(95% CI, 12.7-NE).

Data from this study were published simultaneously in 
the New England Journal of Medicine.3

In the open-label, international, multicenter, phase 2 
registration study, investigators enrolled 184 patients with 
HER2-positive breast cancer who were heavily pretreated, 
including with ado-trastuzumab emtansine (T-DM1; 
Kadcyla) and other HER2-targeted treatments. The trial 
consisted of part 1 to evaluate pharmacokinetics (n = 65) 
and to determine the recommended dose (n = 54) for part 2 
(n = 134): 5.4 mg/kg fam-trastuzumab deruxtecan-nxki.

ORR per ICR served as the primary end point of the trial; 
secondary end points included DCR, DOR, and PFS. To 
participate, per inclusion criteria, patients had to be aged 
at least 18 years and have unresectable and/or metastatic 
breast cancer, HER2 positivity (centrally confirmed on 
archival tissue), and received prior T-DM1 therapy. Patients 
with a history of significant interstitial lung disease (ILD) 
were excluded. Those with stable, treated brain metas-
tases were allowed.

All patients were women; the majority were White (55%) 
and 38% were Asian. The median age of participants was 
55 years (range, 28-96). Fifty-three percent had hormone 
receptor (HR)–positive disease, and 45% were HR nega-
tive. At baseline, the median number of prior treatment 
regimens was 6 (range, 2-27), including trastuzumab 
(Herceptin; 100%), T-DM1 (100%), pertuzumab (Perjeta; 
65.8%), other anti-HER2 antibodies or ADCs (6.0%), other 
HER2-targeted tyrosine kinase inhibitors (50.5%), hormonal 
therapy (48.9%), and other prior systemic therapy (99.5%). 

At a median follow-up of 20.5 months (range, 0.7-31.4), 
20.1% of patients remained on therapy; 43.4% and 6.0% of 

patients were on treatment for longer than 1 and 2 years, 
respectively. With increased maturity of the data, duration 
of responses increased, 65.2% of patients were censored.

Additional data showed that the confirmed ORR was 
61.4% (95% CI, 54.0%-68.5%); the CR, PR, SD, and PD 
rates were 6.5%, 54.9%, 35.9%, 1.6%, and 1.1%, respec-
tively. The time to response continued to be 1.6 months 
(95% CI, 1.4-2.6).

The median OS was estimated at 35% maturity, with 
119 patients censored and only 17 patients at risk at 2 years. 
Additional follow-up is needed for more mature survival 
data, the authors noted in the poster.

Regarding safety, the overall safety profile of trastuzumab 
deruxtecan was consistent with prior reports. Treatment 
discontinuations due to AEs occurred in 18.5% of patients, 
and 17.9% were related to treatment. Treatment-emergent 
AEs (TEAEs) that were at least grade 3 occurred in 61.4% 
of patients and 52.7% were related to the study drug. 
TEAEs associated with discontinuations, dose reductions, 
and dose interruptions occurred in 17.9%, 21.2%, and 
32.6% of patients, respectively. TEAEs that led to death 
occurred in 5.4% (n = 10) of patients, 3 of which were 
related to treatment.

Three additional cases of ILD were reported, as deter-
mined by an independent adjudication committee; most 
first ILD events occurred during the first year of treatment. 
Among those who did not have an ILD event for longer 
than 1 year, 1 patient subsequently developed ILD, and 
2 were pending adjudication at the time of data cutoff. 
Investigators noted that the risk of adjudicated treatment-
related ILD appeared lower after an estimated 1 year on 
treatment, which suggests that the risk of developing ILD is 
not related to a cumulative trastuzumab deruxtecan dose. 
Continued attention to pulmonary symptoms and careful 
monitoring is warranted, Modi said.

One additional case of left ventricle ejection fraction 
(LVEF) decrease occurred at grade 2, and no new TEAEs 
of cardiac failure were reported since the prior analysis. 
There were 4 events overall of LVEF decrease, which were 
of grade 2 (n = 3) and grade 3 (n = 1), and 2 total cardiac 
failures of grade 1 and 2 (n = 1 each); no LVEF decrease was 
observed during treatment.

In a poster spotlight discussion during the meeting, 
Tiffany A. Traina, MD, a medical oncologist at Memorial 
Sloan Kettering Cancer Center, commented on the 
updated findings.

“I’ll editorialize to say that these data confirm the 
ongoing and impressive activity of this ADC,” Traina said. 
“With longer follow-up, there were 3 additional cases of 
treatment-related ILD, including 1 additional death, [but] 
discontinuation rates and overall rate of ILD were no 

“As you may be aware, 
ongoing randomized DESTINY-
Breast portfolio trials 
will further evaluate and, 
hopefully, confirm the benefit 
of this highly active ADC.”

Tiffany A. Traina, MD 
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higher in this longer follow-up period. The risk of ILD really 
requires awareness, careful monitoring, and adherence to 
dose interruption and management guidelines to allow 
our patients the optimal risk-benefit balance. As you may 
be aware, ongoing randomized DESTINY-Breast portfolio 
trials will further evaluate and, hopefully, confirm the 
benefit of this highly active ADC.”

The ongoing, controlled, phase 3 DESTINY-Breast02 
study (NCT03523585) is evaluating trastuzumab derux-
tecan compared with investigator’s choice of treatment in 
patients with HER2-positive breast cancer that has metas-
tasized or cannot be surgically removed and who have 
received prior treatment with T-DM1. ◆
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Combination Therapy With Tesetaxel and Capecitabine 
Improves PFS in HER2–, HR+ Metastatic Breast Cancer
Darlene Dobkowski, MA

PATIENTS WITH HER2-NEGATIVE, hormone receptor–positive  
metastatic breast cancer who were treated with tesetaxel 
and a reduced dose of capecitabine (Xeloda) experi-
enced improvements in progression-free survival (PFS) 
compared with those treated with the FDA-approved dose 
of capecitabine alone, according to results from the phase 3 
CONTESSA trial.

Tesetaxel, an oral taxane, is a novel drug with several 
unique properties including oral administration and 
significant activity against breast cancer cell lines that are 
resistant to chemotherapy, according to results presented 
at the 2020 San Antonio Breast Cancer Symposium.

“Tesetaxel…is a new chemical entity that, unlike the 
other taxanes, paclitaxel and docetaxel, is not effluxed by 
the P-gp pump,” said Joyce O’Shaughnessy, MD, cochair 
of breast cancer research and chair of breast cancer 
prevention research at Baylor-Sammons Cancer Center, 
during the virtual presentation of the study results. 
“As a result, [tesetaxel] has the unique feature of being 
intrinsically orally bioavailable. It is also significantly 
more soluble than the other taxanes and has a much 
longer half-life.”

O’Shaughnessy added that tesetaxel also has a low 
pill burden compared with other treatments. “While the 
standard regimen of paclitaxel requires weekly intravenous 
infusions, tesetaxel is administered as 2 to 5 capsules once 
every 3 weeks,” she said.

In the phase 3 CONTESSA trial, researchers compared 
tesetaxel plus capecitabine with capecitabine alone in 
685 patients with HER2–negative, hormone receptor– 
positive metastatic breast cancer who had been treated 
with 1 chemotherapy regimen for advanced disease and 
who had received a taxane either in the neoadjuvant or 
adjuvant setting. Patients assigned to the combination 
regimen (n = 343; median age, 56 years) received 27 mg/m2 
of tesetaxel on the first day of a 21-day cycle, then 1650 mg/
m2 per day of capecitabine on days 1 through 14 of the same 
cycle. Those assigned to capecitabine alone (n = 342; median 
age, 57 years) received the dose approved by the FDA 
(2500 mg/m2 per day on days 1 through 14 of a 21-day cycle).

“The reason for the combination vs monotherapy is 
because it was designed as a registration trial, very similar 
to the initial docetaxel plus-minus [capecitabine], pacli-
taxel plus-minus gemcitabine,” O’Shaughnessy said. 
“The other thing is that it did allow in a more virulent 
population, [with no] requirement for at least a year of 
disease-free interval, so patients could come on within a 
year of finishing up their taxane.”

The primary end point for this study was PFS. Follow-up 
was conducted for a median of 13.9 months.

Patients assigned tesetaxel with capecitabine demonstrated 
a median PFS of 9.8 months compared with 6.9 months 
in those assigned capecitabine alone, an improvement of 
2.9 months (HR, 0.716; 95% CI, 0.573-0.895; P = .003).
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“The increment in median PFS is similar certainly to what 
we had seen in the docetaxel plus-minus [capecitabine],” 
O’Shaughnessy said. “It was a median improvement of  
2 months, albeit there, it was survival. We’ll have to wait and 
see. Probably we’re going to be using a doublet for patients 
who have virulent disease who really need a response.”

In addition, the overall response rate was 57% for 
the tesetaxel-plus-capecitabine group vs 41% for the 
capecitabine-alone group (P = .0002). Data on overall 
survival were immature at the time of this analysis.

Consistent with previous clinical studies, tesetaxel plus 
capecitabine had a manageable adverse event (AE) profile. 
Some grade 3 or higher treatment-emergent AEs, which 
occurred in at least 5% of patients, were observed in more 
patients assigned tesetaxel plus capecitabine, compared 
with capecitabine alone, including diarrhea (13.4% vs 8.9%), 
neutropenia (71.2% vs 8.3%), fatigue (8.6% vs 4.5%), febrile 
neutropenia (12.8% vs 1.2%), leukopenia (10.1% vs 0.9%), 
hypokalemia (8.6% vs 2.7%), and anemia (8% vs 2.1%). In 
contrast, patients assigned capecitabine alone were more 
likely to develop hand-foot syndrome compared with those 
assigned tesetaxel plus capecitabine (6.8% vs 12.2%).

AEs resulting in treatment discontinuation occurred in 
at least 1% of patients. AEs that occurred more often in 

patients assigned to the combination therapy included 
neuropathy (3.6% vs 0.3%) and neutropenia or febrile 
neutropenia (4.2% vs 1.5%); AEs more common in 
patients assigned capecitabine alone included hand-
foot syndrome (0.6% vs 2.1%) and diarrhea (0.9% vs 
1.5%). Treatment discontinuation as a result from any 
AE was observed in 23.1% of patients assigned combi-
nation therapy compared with 11.9% of those assigned 
capecitabine alone.

The combination therapy group experienced several 
other AEs more often than the capecitabine-alone group, 
including grade 2 alopecia (8.0% vs 0.3%) and grade 3 or 
greater neuropathy (5.9% vs 0.9%).

“Tesetaxel plus a reduced dose of capecitabine is a 
potential new treatment option for patients with hormone 
receptor–positive, HER2-negative metastatic breast 
cancer,” O’Shaughnessy concluded. ◆
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Addition of 1-Year Palbociclib to Endocrine Therapy 
Fails to Improve iDFS in High-Risk HR+/HER2– 
Breast Cancer
Kristi Rosa

THE ADDITION OF 1 YEAR of palbociclib (Ibrance) to 
endocrine therapy failed to improve invasive disease-
free survival (iDFS) in patients with hormone receptor 
(HR)-positive, HER2-negative breast cancer who are at 
high risk of relapse following neoadjuvant chemotherapy, 
according to data from the phase 3 PENELOPE-B trial 
(NCT01864746) presented during the 2020 San Antonio 
Breast Cancer Symposium.

Results showed that at a median follow-up of  
42.8 months, the number of iDFS events in the palboci-
clib/endocrine therapy arm (n = 631) and the placebo/
endocrine therapy arm were not significantly different 
(n = 156; stratified hazard ratio, 0.93; 95% CI, 0.74-1.17; 
2-sided P = .525). At 2 years, in the investigative and 

control arms, the estimated iDFS rates were 88.3% vs 
84.0%, respectively. Moreover, the estimated 3-year 
iDFS rates were 81.2% with palbociclib vs 77.7% with 
placebo, while the 4-year iDFS rates were 73.0% vs 
72.4%, respectively.

“This is the first study showing mature iDFS for a CDK4/6 
inhibitor as part of postneoadjuvant therapy. To date, 
these results of the PENELOPE-B study do not support the 
addition of 1 year of palbociclib to endocrine therapy,” first 
study author Sibylle Loibl, MD, PhD, cochair of the German 
Breast Group and associate professor at the University of 
Frankfurt, said in an oral presentation during the meeting. 
“It could be that the treatment duration of 1 year was too 
short, but we don’t know that. Long-term follow-up from 
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all adjuvant CDK4/6 inhibitor studies should continue and 
must be awaited.”

It is known that patients with HR-positive, HER2-primary 
breast cancer who do not achieve a pathologic complete 
response (pCR) to neoadjuvant chemotherapy have a 
poorer prognosis than those who do. Estrogen receptor 
status and tumor grade (CPS-EG) score is used to deter-
mine patients who are at high risk of relapse following 
neoadjuvant chemotherapy, and those with a score of 3 or 2 
with posttreatment pathologic node (ypN)-positive disease 
typically experienced a 77% disease-free survival (DFS) at  
3 years, according to Loibl.

The addition of palbociclib to endocrine therapy has 
been shown to lead to prolongation of both progression-
free survival and overall survival (OS) in patients with 
metastatic disease. In PENELOPE, investigators set out 
to examine how effective palbociclib would be with 
regard to preventing relapses in patients following neoad-
juvant treatment.

The phase 3 trial was launched in December 2013 and 
enrolled a total of 1250 patients who had HR-positive, 
HER2-negative breast cancer who did not achieve a pCR 
following neoadjuvant chemotherapy.

Specifically, to be eligible for enrollment, patients had to 
have residual invasive disease following neoadjuvant treat-
ment either in the breast or lymph nodes; they also had 
to have centrally confirmed HR-positive, HER2-negative 
disease evaluated via tissue from postneoadjuvant residual 
invasive disease or core biopsy of the breast. Additionally, 
patients had to have an estimated life expectancy of at least 
5 years and a CPS-EG score of greater than 3 or greater 
than 2 with ypN positivity; they were also required to have 
received neoadjuvant chemotherapy for at least 16 weeks, 
including 6 weeks of taxanes.

Patients were stratified by nodal status (ypN0-1 vs ypN2-
3), age (≤50 years vs >50 years), Ki-67 (>15% vs ≤15%), 
region (Asian vs non-Asian), and CPS-EG score (≥3 or 2 
and ypN-positive).

All patients received neoadjuvant chemotherapy and 
went on to receive surgery with or without radiotherapy. 
They were then randomized 1:1 to receive either palbo-
ciclib at a once-daily oral dose of 125 mg on days 1 to 
21, every 28 days for 13 cycles, or placebo on the same 
schedule. All participants received concomitant endocrine 
treatment in accordance with local standards.

The primary end point of the trial was iDFS, and key 
secondary end points comprised iDFS excluding second 
primary invasive nonbreast cancers, distant DFS, locore-
gional recurrence-free interval, OS, safety, and compliance.

With regard to statistical considerations, a total of  
225 iDFS events had initially been required, and 1100 

patients would have to have been studied to detect a 
hazard ratio of 0.685, with 85% power reflecting an increase 
of iDFS at 3 years from 77% to 83.6%.

“An adaptive design would have been required to allow 
for a sample size increase, and this was done at the first 
interim analysis in mid-2017. The patients were increased 
to 1250 at that time, with 290 events needed,” noted Loibl. 
“A second interim analysis was conducted in [April 2019] 
at 194 events, and this was done for futility and effi-
cacy. The final iDFS analysis has a nominal significance 
level of .0463.”

Additionally, to address the inflation of the type I error 
because of a sample size increase based on the interim 
analysis, statistical significance was computed using a 
weighted statistic based on the method of Cui L et al with 
the CHW interim monitoring method, added Loibl.

A total of 1078 patients underwent screening; of these 
patients, 631 were randomized to palbociclib with  
628 receiving treatment, and 619 were randomized to 
placebo with 616 receiving treatment. In the investiga-
tive arm, 88.6% of patients completed at least 7 treatment 
cycles vs 90.3% of those in the control arm; 80.5% vs 84.5%, 
respectively, completed all 13 cycles, and 4.4% vs 5.8%, 
respectively, prematurely discontinued endocrine therapy.

Moreover, slightly more patients on the palbociclib 
arm discontinued treatment vs those on the placebo arm, 
at 19.5% vs 15.5%, respectively. The main reasons for 
discontinuation in the palbociclib arm included disease 
recurrence (4.0%), second primary (0.3%), death (0.3%), 
toxicity (5.2%), patient decision (8.9%), and investigator 
decision (0.8%).

The median age of participants across the arms was 
49 years. Of the 1250 patients included, 56.1% of patients 
were 50 years or younger; 49.6% had a histological lymph 
node status at surgery of ypN 0-1, and 50.4% had a status 
of ypN 2-3. Almost 41% of patients had a CPS-EG score 
of 2 and ypN positivity, and 59.4% of patients had a 
score of at least 3. Tumor stage at the time of surgery was 
ypT0-1, ypT2-3, and ypT4 in 35.7%, 60.6%, and 3.7% of 
patients, respectively. Endocrine therapy was used equally 
between the arms.

Additional results showed that the type of iDFS events 
in patients included distant recurrences (74%; n = 116 
with palbociclib and n = 111 with placebo), invasive 
locoregional recurrences (16%; n = 21 with palbociclib and 
n = 27 with placebo), contralateral breast cancer (n = 2, 
n = 5, respectively), second primary invasive nonbreast 
cancer (n = 9, n = 9), and death without previous event 
(n = 4, n = 4).

At a median follow-up of 42.8 months, the number of 
OS events in the palbociclib/endocrine therapy arm was 
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62 vs 69 in the placebo/endocrine therapy arm (stratified 
hazard ratio, 0.87; 95% CI, 0.61-1.22; P = .420). At 2 years, 
the estimated OS rates were 96.3% in the investigative 
arm vs 94.5% in the control arm; these rates were 93.6% vs 
90.5%, respectively, at 3 years and 90.4% and 87.3%, respec-
tively, at 4 years.

Patients were exposed to palbociclib for a mean of  
48.6 weeks vs 48.1 weeks with placebo (P <.001). The overall 
relative dose intensity was 84.3% (P <.001).

With regard to safety, 99.8% of patients on both arms 
experienced toxicity (P = 1.000). Almost 80% of those on 
the palbociclib arm had grade 3/4 events vs 20.1% of those 
on the placebo arm. Moreover, 99.5% vs 99.7% of patients 
in the investigative and control arms, respectively, had 
nonhematologic toxicity; these were grade 3 or 4 in 19.9% 

vs 19.0% of patients, respectively. Hematologic toxicities 
occurred in 99.2% of those who received palbociclib vs 
79.1% of those given placebo; 73.1% vs 1.3%, respectively, 
had grade 3/4 events. Lastly, 9.3% of patients in the investi-
gative arm experienced serious toxicity vs 8.7% of those in 
the control arm.

“Further translational research and subgroup analyses 
are ongoing,” concluded Loibl. ◆
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Diarrhea Management in Patients With HR+/HER2– 
Advanced Breast Cancer Treated With Abemaciclib: 
An Interim Analysis of MONARCH Plus 

ACCORDING TO AN INTERIM ANALYSIS of data from the 
MONARCH plus study, treatment-emergent diarrhea asso-
ciated with abemaciclib was early onset (within 6-7 days 
of treatment initiation) and predominantly of low-grade 
severity (grade 1 or 2). Additionally, it was reversible (about 
95% of patients had resolution within 5-6 days) and well 
managed by antidiarrheal medications and dose omissions 
and/or reductions.1 Less than 5% of patients had grade 
3 diarrhea, none had grade 4, and none had to discon-
tinue treatment.1 

MONARCH plus (NCT02763566) is an ongoing, 
randomized, placebo-controlled, double-blind, phase 3 
trial  assessing the safety and efficacy of abemaciclib in 
combination with standard endocrine therapy in post-
menopausal female patients with hormone receptor 
(HR)–positive/HER2-negative advanced breast cancer. 
The cancer is defined as locoregionally recurrent (not 
amenable to resection or radiation therapy with cura-
tive intent) or metastatic.2 Patients in MONARCH plus 
are from China, Brazil, India, and South Africa. Although 
previous MONARCH trials have provided compelling 
evidence for the safety and efficacy of abemaciclib in 
HR-positive/HER2-negative advanced breast cancer, more 
than half of patients were Caucasian (56% in MONARCH 2; 
58% in MONARCH 3) and approximately one-third were 

Asian (32% in MONARCH 2; 30% in MONARCH 3).3,4 
The MONARCH plus study was designed to provide data 
that are more representative of other patient population 
subgroups, especially those of Asian descent.2

Results from MONARCH 2 and 3 (NCT02107703 and 
NCT02246621) showed that diarrhea was common with 
abemaciclib, a finding that was unique to this particular 
cyclin dependent kinase (CDK) 4/6 inhibitor compared 
with other agents in the same mechanistic class.3,4 
Investigators also observed the finding at the time of the 
MONARCH plus interim analysis, with 80% of patients 
reporting diarrhea of any grade (Table).1 

According to the analysis, patients treated with abemaci-
clib in combination with a nonsteroidal aromatase 
inhibitor (NSAI) also had a significantly longer progres-
sion-free survival (PFS) compared with those receiving 
placebo in combination with NSAI (median PFS, not yet 
reached vs 14.7 months, respectively; hazard ratio, 0.499; 
P = .0001).2 For patients receiving abemaciclib in the subset 
who reported diarrhea onset within 7 days of treatment 
initiation, investigators also saw a significant survival 
benefit compared with the placebo group intention-to-
treat (ITT) population at interim analysis (median PFS, 
not yet reached vs 14.7 months, respectively; hazard ratio, 
0.289; P < .0001).1
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In addition, those who received abemaciclib plus fulves-
trant in MONARCH plus have demonstrated a significantly 
longer PFS compared with those who received placebo and 
fulvestrant at interim analysis (11.5 vs 5.6 months; hazard 
ratio, 0.376; P < .0001).2 The significant survival benefit 
remained when investigators compared only those patients 
in the abemaciclib arm who reported diarrhea onset within 
7 days with the placebo group ITT population (median PFS, 
not yet reached vs 5.59 months, respectively; hazard ratio, 
0.0371; P = .0005).1

Data from the MONARCH trials indicate that abemaci-
clib, a CDK 4/6 inhibitor, offers significant survival 
benefit in postmenopausal women with HR-positive/
HER2-negative advanced breast cancer. Treatment-
emergent associated diarrhea is unique to abemaciclib 
compared with other CDK 4/6 inhibitors, but the trials 
suggest that the diarrhea is mostly early onset, low grade, 
reversible, and easily managed. Although MONARCH 
2 and 3 enrolled primarily Caucasian patients, interim 
analyses from MONARCH plus confirm that these findings 

also extend to patients from China, Brazil, India, and 
South Africa. ◆
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TABLE. Race, PFS, and Diarrhea Characteristics in MONARCH 2, MONARCH 3, and MONARCH Plus1-4 

Trial

Asian 
or of 

Chinese 
descent

(%)

Median PFSa

(abemaciclib 
arm vs 

placebo arm)

(months)

Treatment-emergent diarrhea (abemaciclib arm vs 
placebo arm)

Diarrhea 
SAE

(%)

Median 
time to 
onset of 

diarrhea in 
abemaciclib 

arm

(days)

Median 
duration of 
diarrhea in 
abemaciclib 

arm

(days)

Percentage 
of patients in 
abemaciclib 
arm with an 

AE of diarrhea 
requiring 
treatment 

modificationb 

(%)

Any 
grade

(%)

Grade 1

(%)

Grade 2

(%)

Grade 3 

(%)

Grade 4 

(%)

MONARCH 
2c 32

16.4 vs 9.3 
HR = 0.553 
(P < .001)

86.4 vs 
24.7 73.0 vs 24.2 13.4 vs 

0.4 0 vs 0 1.4 vs 0 6 Not 
reported 30

MONARCH 
3d (interim 
analysis)

30

Not reached 
vs 14.7

HR = 0.54 
(P = .000021)

81.3 vs 
29.8

44.6 vs 
21.7

27.2 vs 
6.8

9.5 vs 
1.2 0 vs 0 Not 

reported 8
Grade 2: 

10.5
Grade 3: 8

24

MONARCH 
pluse 
(interim 
analysis) 

80

Cohort A: not 
reached vs 

14.7
HR = 0.499 
(P = .0001)

Cohort B: 
11.5 vs 5.6
HR = 0.376 
(P < .0001)

Cohort 
A:

80.0 vs 
16.2

Cohort 
B:

78.8 vs 
9.4

Cohort 
A:

51.2 
vs not 

reported

Cohort 
B:

50.0 
vs not 

reported

Cohort 
A:

24.9 
vs not 

reported

Cohort 
B:

26.9 
vs not 

reported

Cohort 
A:

3.9 vs 
1.0

Cohort 
B:

1.9 vs 0

Cohort 
A:

0 vs 0

Cohort 
B:

0 vs 0

Cohort A: 
0.5

Cohort 
B: 0

Cohort A: 7

Cohort B: 6 

Cohort A: 
Grade 2: 

6.0
Grade 3: 

2.5

Cohort B:
Grade 2: 

5.0
Grade 3: 

3.5

Cohort A: 3.5

Cohort B: 5.8

AE, adverse event; PFS, progression-free survival; SAE, serious adverse event.
aAs assessed by study investigators. 
bTreatment modification = dose interruption, reduction, or discontinuation. 
cMONARCH 2: abemaciclib + fulvestrant vs placebo + fulvestrant.
dMONARCH 3: abemaciclib + nonsteroidal aromatase inhibitor (NSAI; anastrazole or letrozole, per physician’s choice) vs placebo + NSAI (anastrazole or letrozole, per physician’s choice) 
eMONARCH plus: cohort A: abemaciclib +  NSAI (anastrazole or letrozole, per physician’s choice) vs placebo + fulvestrant; cohort B: abemaciclib + fulvestrant vs placebo + fulvestrant 
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Oral Paclitaxel-Encequidar Elicits Responses  
in Radiation-Associated Breast Angiosarcoma
Ryan McDonald

ORAL PACLITAXEL (OPAC) in combination with encequidar 
(E) may provide effective treatment for patients with 
radiation-associated breast angiosarcoma, according to 
study results presented at the 2020 San Antonio Breast 
Cancer Symposium.

The researchers assessed activity, safety, and tolerability 
of oPac 205 mg/m2 plus E 12.9 mg once daily for 3 consecu-
tive days weekly in patients with unresectable cutaneous 
angiosarcoma. The primary outcome of the study was 
tumor response to therapy every 6 weeks.

From August 2018 to May 2020, 7 patients (median 
age, 66 years; range, 49-76) received a diagnosis of breast 
cutaneous angiosarcoma. All patients had previously been 
given a breast cancer diagnosis and received a mastectomy 
and radiotherapy and/or adjuvant chemotherapy.

Three patients (43%) achieved a complete response on the 
combination and also achieved stable disease. One patient 
(14.3%) achieved a partial response to therapy. Three patients 
(43%) crossed over to receive curative surgical resection.

The combination was generally well tolerated, with grade 
3 treatment-related adverse events (TRAEs) occurring in 
5 patients. The most common grade 3 TRAEs included 
fatigue in 2 patients, and diarrhea, dyspnea, dehydration, 
pneumonitis, and neutropenia in 1 patient each. Three 
patients needed dose reductions; however, there were no 
treatment discontinuations as a result of AEs. No patient 
deaths have been reported to date.

The authors concluded that the combination may be 
an effective oral treatment for patients with radiation-
associated breast angiosarcoma, with limited toxicities, 
potentially offering patients the opportunity to avoid intra-
venous chemotherapy. ◆
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ctDNA Emerges as a Biomarker for Response, 
Outcomes in High-Risk Early Breast Cancer
Jason Harris

THE PRESENCE OF CIRCULATING tumor DNA (ctDNA) 
following neoadjuvant chemotherapy with or without 
pembrolizumab (Keytruda) was a biomarker for response 
and distant recurrence-free survival (DRFS) in patients with 
high-risk early-stage breast cancer, according to a biomarker 
analysis of findings from the I-SPY 2 trial presented at the 
2020 San Antonio Breast Cancer Symposium.1

Investigators led by Mark Jesus M. Magbanua, PhD, a 
postdoctoral researcher at the University of California, San 
Francisco, determined that early clearance of ctDNA during 
neoadjuvant chemotherapy treatment was significantly 
associated with increased likelihood of achieving patho-
logical complete response (pCR). Furthermore, ctDNA 
clearance appeared to be an early surrogate marker for 

therapy response assessment, and residual ctDNA after 
neoadjuvant treatment was a significant predictor for 
metastatic recurrence and death.

“What this study shows is that personalized monitoring 
of ctDNA during neoadjuvant chemotherapy is feasible 
and provides information that can be combined with 
imaging and pathology and may help to optimize decision-
making for deescalation or escalation of therapy,” said 
Christos Sotiriou, MD, PhD, head of the Institut Bordet J. C. 
Heuson Breast Cancer Translational Research Laboratory, 
Université Libre de Bruxelles, in Belgium.

In results from I-SPY 2 (NCT01042379) published in 
May, investigators concluded that adding pembrolizumab 
to neoadjuvant chemotherapy more than doubled the 
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estimated pCR rates for both hormone receptor– 
positive/HER2-negative and triple-negative breast cancer.2 
Magbanua and colleagues hypothesized that ctDNA may 
be a predictive biomarker for response and survival.

Investigators used a personalized Signatera assay 
to detect patient-specific variants from whole exome 
sequencing of pretreatment tumor specimens that 
provides a ctDNA test customized for the patient’s clonal 
mutational signature.1,3 Overall, 511 serial plasma samples 
were collected from 138 patients with high-risk hormone 
receptor–positive/HER2-negative (n = 77) or triple-
negative (n = 61) stage II/III breast cancer. Patients received 
pembrolizumab plus paclitaxel followed by chemotherapy 
with anthracyclines (n = 42) or standard neoadjuvant 
chemotherapy only (n = 96).

Plasma was collected at pretreatment (T0), 3 weeks after 
treatment initiation (T1), prior to administration of anthra-
cyclines (T2), and prior to surgery (T3). ctDNA positivity 
was defined as detection of a minimum of 2 patient-
specific tumor mutation fragments in cell-free DNA.

ctDNA results were available at T0 and T1 for 96% 
(132/138) of patients. Results were available for 86% 
(118/136) at T0, T1, and T2.

Compared with patients who were ctDNA negative at 
T1, those who were ctDNA positive were at significantly 
increased risk for metastatic recurrence and death (HR, 4.35; 
95% CI, 1.27-14.69; P = .0097). All patients who achieved pCR 
were ctDNA negative at T3 (n = 34). Among the 81 patients 
who did not reach pCR, DRFS was significantly better 
among the 72 who were ctDNA negative compared with 
those who were ctDNA positive (HR, 0.13; 95% CI, 0.05-0.37).

Patients who were ctDNA positive at baseline and their 
ctDNA levels cleared by T1 had the highest pCR rates at 
54%. pCR was 38% for patients who were negative for 
ctDNA at T0 and T1; those who did not clear ctDNA by T1 
had the lowest pCR rate, 14%).

Among patients who were ctDNA positive at baseline, 
pCR was significantly associated with clearance at T1 (odds 
ratio [OR], 1.92). Investigators found that the association 
held after adjusting for hormone receptor status and treat-
ment (likelihood ratio [LR], P <.001) and treatment arm 
(pembrolizumab: LR, P = .03; control: LR, P = .01).

In patients who were ctDNA negative at T0 to T2, the pCR 
rate was 41%. pCR rates were highest at 50% in those with 
early clearance, followed by those with late clearance (19%) 
and those without clearance (7%).

The correlation between ctDNA and clinical outcomes 
also was demonstrated in data that I-SPY 2 investigators 
published in November from an analysis of 291 plasma 
samples collected from 84 patients with high-risk 
early breast cancer treated with standard neoadjuvant 

chemotherapy alone or combined with the AKT 
inhibitor MK-2206.4

Investigators collected blood samples prior to treatment 
(T0), 3 weeks after initiation of paclitaxel (T1), between 
paclitaxel and anthracycline regimens (T2), and prior to 
surgery (T3). A personalized ctDNA test was designed to 
detect up to 16 patient-specific mutations (from whole 
exome sequencing of pretreatment tumor) in cell-free DNA 
by ultradeep sequencing.4

Sixty-one (73%) patients were ctDNA positive at base-
line. ctDNA decreased at each successive collection point 
(T1, 35%; T2, 14%; T3, 9%). Patients who remained ctDNA 
positive at T1 were significantly more likely to have residual 
disease after treatment compared with those who cleared 
ctDNA (OR, 4.33; P = .012). All patients who achieved pCR 
(n = 17) were ctDNA negative and reached a favorable DRFS.

Of the 43 patients who did not achieve pCR, 86% were 
ctDNA negative at T3. DRFS in those 43 patients was 93%, 
nearly identical to those who achieved pCR (HR, 1.4; 95% 
CI, 0.15-13.5). However, in those who did not achieve pCR, 
ctDNA positivity was associated with a significantly worse 
DRFS (HR, 10.4; 95% CI, 2.3-46). Sixty-seven percent of 
those who were ctDNA positive at T3 experienced meta-
static recurrence.4

“This study shows that personalized ctDNA monitoring is 
a powerful new tool that can help evaluate novel therapies 
faster, in conjunction with other biomarkers like pCR and 
MRI imaging response,” said coauthors Laura J. Esserman, 
MD, MBA, and Laura J. van’t Veer, PhD. Both are professors 
at the University of California, San Francisco, and Giants 
of Cancer Care® award winners. “This technology may also 
help guide clinical decisions in the neoadjuvant setting, 
including the type and timing of surgery and whether to 
switch treatment modalities,” they said.3 ◆
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Neratinib Improves PFS in HER2+ Breast Cancer  
With Brain Metastases
Cristina Saura, MD, PhD

THE COMBINATION OF NERATINIB (Nerlynx) and 
capecitabine (Xeloda) showed a 34% reduction in the risk 
of disease progression or death compared with lapatinib 
(Tykerb) and capecitabine in patients with HER2-positive 
breast cancer who had central nervous system (CNS) 
metastases at baseline, according to an analysis of the 
NALA trial (NCT01808573) that was presented during the 
2020 San Antonio Breast Cancer Symposium.1,2

Within the subgroup of those with CNS metastases at 
baseline (n = 101; 16.3%), the data suggested an improved 
progression-free survival (PFS) for those who received the 
neratinib combination (n = 51) compared with those who 
received the lapatinib regimen (n = 50), with a median PFS 
of 7.8 months and 5.5 months, respectively (HR, 0.66; 95% 
CI, 0.41-1.05).

“The data suggest an association between neratinib 
and improved PFS and CNS outcomes in patients with 
CNS metastases from HER2-positive metastatic breast 
cancer,” said lead study author Cristina Saura, MD, PhD, 
head of the breast cancer unit of Vall d’Hebrón University 
Hospital. “These findings are consistent with 3 other 
prospective studies.”

In February 2020, the FDA approved a supplemental 
new drug application for neratinib in combination with 
capecitabine for the treatment of adult patients with 
advanced or metastatic HER2-positive breast cancer who 
have received 2 or more prior anti-HER2–based regimens 

in the metastatic setting, based on earlier findings of 
the NALA trial.

Data showed that the combination of neratinib and 
capecitabine reduced the risk of disease progression or 
death by 24% compared with lapatinib/capecitabine 
(HR, 0.76; 95% CI, 0.63-0.93; log-rank P = .0059).3 
The median PFS was 8.8 months vs 6.6 months for 
neratinib/capecitabine and lapatinib/capecitabine, 
respectively. However, there was no statistical difference 
in overall survival (OS) between arms (HR, 0.88; 95% CI, 
0.72-1.07; P = .2098). 

The international, open-label, phase 3 NALA trial 
enrolled 621 patients with metastatic breast cancer and 
centrally confirmed HER2-positive disease. Patient char-
acteristics were well balanced at baseline. Nearly 80% of 
patients in each arm were younger than 65 years, and about 
80% of patients in each arm had visceral disease.

Sixty-nine percent of patients had 2 prior HER2-targeted 
treatments for metastatic breast cancer, with the remaining 
31% having received 3 or more. Prior HER2-targeted regi-
mens included single-agent trastuzumab (Herceptin; 38%), 
trastuzumab plus pertuzumab (Perjeta; 7.5%), trastuzumab 
plus ado-trastuzumab emtansine (T-DM1; Kadcyla; 20%), 
and trastuzumab plus pertuzumab plus T-DM1 (35%).

Patients were randomized 1:1 to 21-day cycles of 
either neratinib (n = 307; 240 mg daily) plus capecitabine 
(1500 mg/m2 on days 1-14) or lapatinib (n = 314; 1250 mg 
daily) plus capecitabine (2000 mg/m2 on days 1-14). 
Patients on the neratinib arm also received antidiarrheal 
prophylaxis with loperamide.

The coprimary end points were PFS and OS. The study 
was conducted under an FDA special protocol assessment 
stipulating that the study would be considered positive if 
either of these coprimary end point measures was met: 
P <.01 for PFS or P <.04 for OS.

A predefined secondary end point was time to interven-
tion for symptomatic CNS disease. In the intention-to-treat 
population, significantly fewer interventions for CNS 
disease occurred with the neratinib combination compared 
with lapatinib/capecitabine, with cumulative incidence of 
22.8% vs 29.2% (P = .043).

Additional data from this subgroup analysis showed that, 
similar to the overall population, there were no differences 
in OS between the 2 arms.

“CNS metastases from HER2-
positive breast cancer present 
a clinical challenge due to 
the limited availability of 
effective treatments.” 

Alan H. Auerbach, MS
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Specific to CNS-specific outcomes, the 12-month inci-
dence of interventions for CNS metastases was 25.5% in the 
neratinib arm and 36.0% with lapatinib.

Moreover, data suggest an association between nera-
tinib and improved CNS-PFS, which was an ad hoc 
composite end point assessing disease progression in the 
brain or death from any cause. Here, the median CNS-PFS 
was 12.4 months in the neratinib arm compared with 
8.3 months with lapatinib (HR, 0.62; 95% CI, 0.32-1.18).

Patients with leptomeningeal disease (LMD) were also 
included in the NALA trial. Updated findings showed 
that 2 of these patients who were treated with neratinib/
capecitabine had disease progression after 5.6 and  
9.8 months and OS times of 17.4 and 19.8 months, respec-
tively. One patient with LMD who received the lapatinib 
regimen had disease progression after 4.3 months and an 
OS of 6.5 months.

Safety in patients with CNS metastases at baseline 
was consistent with the overall NALA safety popula-
tion. The most common adverse events were diarrhea, 
nausea, vomiting, and palmar-plantar erythrodyses-
thesia syndrome. Moreover, common CNS adverse events 
that were of grades 1 to 4 included headache (18% with 
neratinib vs 29% with lapatinib), dizziness (18% vs 16%, 
respectively), hemiparesis (4% vs 4%), seizure (4% vs 4%), 
and gait disturbance (0% vs 8%).

“CNS metastases from HER2-positive breast cancer 
present a clinical challenge due to the limited availability 

of effective treatments,” said Alan H. Auerbach, MS, chief 
executive officer and president of Puma, the developer of 
neratinib. “These findings from the NALA trial add to the 
growing body of data on the efficacy of neratinib in patients 
with HER2-positive metastatic breast cancer that has 
metastasized to the brain and may suggest a role for nera-
tinib as a systemic treatment option in the management 
of patients with HER2-positive brain metastases following 
antibody-based HER2-directed therapies.”

Neratinib is also approved for use as a single agent for 
the extended adjuvant treatment of adult patients with 
early-stage HER2-positive breast cancer following adjuvant 
trastuzumab-based therapy. ◆
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