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A Message From the Leaders

Alan D’Andrea, MD, director,  
Susan F. Smith Center for Women’s Cancers

Sara Tolaney, MD, MPH, associate director,  
Susan F. Smith Center for Women’s Cancers,
Chief, Division of Breast Oncology

With each patient treated and each study completed, we learn 
more about women’s cancers – which molecular changes occur 
within them, how they respond to treatment, and how to improve 
patients’ quality of life. But that fund of knowledge is only as useful 
as our ability to find connections within it.

A discovery that a particular genetic mutation drives a form of 
breast cancer, for instance, can be critically important, but on its own 
it’s just a data point, a starting point for further research. Only when 
the finding is linked with clinical information on how cancers with 
that mutation behave and how patients respond to treatment does it 
become truly useful.

Uniting the worlds of basic laboratory research and patient care 
is something of a specialty at Dana-Farber. At the Susan F. Smith 
Center for Women’s Cancers, we’ve developed an exceptionally 
powerful way to bridge these areas.

In breast oncology, we’ve created a Translational Hub that 
brings together the information, technology, and expertise that will 
be crucial for the next wave of advances against the disease. It 
includes a databank of the genomic features of breast cancer and 
a “biobank” of tumor tissue specimens, as well as a core group 
consisting of a research scientist, pathologist, and biostatistical 
experts. Equipped with artificial intelligence and other technologies, 
the hub is a home for Big Data research, for integrating the enormous 
amount of information we’ve collected from the lab and the clinic in 
ways that will ultimately improve treatment.

Connectivity also defines research in gynecologic cancers. Our 
Gynecologic Oncology Program has a large bank of tumor tissue, 
collected over more than 20 years, along with animal models, cell 
cultures, organoid models (miniature three-dimensional clusters of 
cancer cells), as well as a trove of genomic data that represent a 
uniquely rich resource for research. Investigators both inside and 
outside the Institute make use of these materials and information for 
a wide range of projects.

At the Susan F. Smith Center, research occurs along a continuum 
– actually, a cycle – in which laboratory breakthroughs shed light on 
clinical data and clinical findings raise questions for basic research. 
The beauty of this system is that any advance, wherever it occurs, 
has the potential to have an impact far beyond itself. That is the true 
trademark of our work.
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Cancer care and research are parts of an ongoing cycle at the Susan F. Smith Center for Women’s Cancers.  

Research into the basic workings of cancer cells and their interactions with the rest of the body provides leads for 

the development of new therapies. Clinical testing explores whether such therapies are safe and effective enough to 

become standard care for patients. And clinical care generates information and hypotheses that can be taken back  

to the laboratory to devise even better treatments. Here are some recent highlights of this work.

Recent Research Highlights

Breast Oncology: Study 
Shows PARP Inhibitors Can 
Be Empowered Against 
Breast Cancer

Gynecologic Oncology: 
Immunotherapy Plus PARP 
Inhibitor Shows Promise 
for Endometrial Cancer 

In a study published in 2022 in 
Nature Communications, Dana-Farber 
scientists explored new strategies that 
may help PARP inhibitors work as well 
in breast cancer marked by BRCA gene 

mutations as they do in ovarian cancer carrying the same  
abnormalities. The answer lies in an interaction between breast 
tumor cells and immune system cells known as macrophages. 

Macrophages perform a variety of roles in the body. Some, 
called M1 macrophages, help eliminate bacteria and suppress  
tumors. Others, called M2 macrophages, are normally involved 
in tissue repair. In the presence of cancer cells, M2 macrophages 
put their tissue-building and cell-fortifying skills to work in service 
of the tumor. They become, in effect, the tumor’s enablers.

In experiments, researchers found that drugs targeting a 
key protein pathway in macrophages called STING can turn 
the cells into cancer warriors. The finding opens the way for 
clinical trials of PARP inhibitors in combination with drugs 
targeting that pathway.

“We found that STING agonists — drugs that switch on the 
STING pathway — reprogram M2-like pro-tumor macrophages 
to become M1-like anti-tumor macrophages,” says the study’s 
senior author Jean Zhao, PhD. The M1-like macrophages and 
PARP inhibitors work together to strangle tumor growth. In 
both laboratory cell lines and animal models of human BRCA-
mutated breast cancer, STING agonists reversed the cancer’s 
resistance to PARP inhibitors. The researchers found that the 
agonists work better when given systematically — infused into 
the bloodstream — than when injected directly into the tumor.

The findings lay the groundwork for clinical trials combining 
a PARP inhibitor with a STING agonist in patients with breast 
cancer carrying BRCA mutations, Dr. Zhao says.

Sara Tolaney, MD, MPH
Chief, Breast Oncology

In their first clinical trial as a joint 
therapy for endometrial cancer, a PARP 
inhibitor and an immunotherapy drug 
proved particularly beneficial for two 
groups of patients with a subtype of the 

disease, Dana-Farber investigators reported in a study published 
in JAMA Oncology. The study suggests the pairing may have an 
advantage over a current treatment that includes the only FDA-
approved immunotherapy for this type of endometrial cancer.

The trial focused on a subtype of endometrial cancer known 
as “mismatch repair proficient” (MMRP), meaning the tumor 
cells are adept at fixing genetic errors that occur during the 
phase of cell division when DNA is duplicated. Such tumors 
account for about 20-30% of all endometrial cancers.

The 35 participants in the trial, who all had recurrent MMRP 
endometrial cancer, were treated with talazoparib, a PARP 
inhibitor that hampers tumor cells from repairing DNA damage, 
and avelumab, a checkpoint inhibitor that exposes the cells 
to a withering immune system attack. Overall, 11.4% of the 
patients had a reduction in tumor size, and, six months after 
treatment, 22.9% were alive with no worsening of their cancer.

In two sets of patients, the new combination was substantially 
more effective. These were patients who had previously responded 
to platinum-based chemotherapy for more than six months or 
whose tumor cells harbored abnormalities in the “homologous 
recombination repair pathway” – a series of genes that work 
together to mend DNA damage. Collectively, they had an objective 
response rate – measurable tumor shrinkage – of 25%. After six 
months, 58.3% were alive with no signs of renewed cancer growth.

The trial was co-led by Panagiotis Konstantinopoulos, MD, 
PhD, director of translational research in gynecologic oncology, 
and Ursula Matulonis, MD, chief of the Division of Gynecologic 
Oncology.

Ursula Matulonis, MD
Chief, Gynecologic Oncology

Susan F. Smith Center for Women’s Cancers
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Cancer Genetics and Prevention: Identifying People Likely to Benefit From 
Genetic Testing for Inherited Risk 

An online tool developed by researchers and physicians at Dana-Farber can accurately and rapidly  
identify people who should undergo testing for inherited genetic changes that raise the risk of developing 
certain cancers, shows a new study published in the Journal of Clinical Oncology.

The tool, known as PREMMplus, assesses whether an individual is likely to carry an inherited, or germline, 
change in nearly 20 genes linked to cancer. People with a high probability score could then receive genetic 
testing to determine if they harbor such changes and could benefit from measures to prevent the cancer or 
detect it at the earliest possible stage. The tool fills a need at a time when the field of cancer genetic risk 
and genetic counseling is undergoing rapid change, say the authors of the study, who note that many more 
inherited genetic variations associated with cancer are known today than 10 years ago.

PREMMplus asks users questions about their age, sex, ethnicity, and personal and family history of 18 cancers. It then calculates 
the probability that the respondent carries an inherited mutation in any of 19 genes associated with those cancers. The researchers 
recommend that people whose probability is 2.5% or greater be referred for testing to verify if they have that mutation.

The study tested PREMMplus’ predictive power in more than 30,000 people at Dana-Farber and California-based Ambry Genetics who 
had undergone germline testing for multiple cancer-susceptibility genes. Researchers found it had high sensitivity: the vast majority of 
users predicted to have a specific germline change actually did have that change, as shown by genetic testing. Likewise, it had a high 
negative-predictive value: When users were predicted not to have specific germline changes, genetic testing found that they did not, 
in fact, have them.

Sapna Syngal, MD, MPH, 
Director of Research, 
Cancer Genetics and 
Prevention

Physician-scientist Sarah J. Hill, MD, PhD, uses a fluorescent microscope displayed on a monitor to examine BRCA1 in ovarian cancer cells.
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Dana-Farber Receives $11M to Intercept and Cure Ovarian  
and Other Cancers 

Dana-Farber in 2022 was awarded more than $11 million 
in grants to intercept cancer at the earliest stages and find 
cures to several of the deadliest cancers, including pancreatic 
cancer, ovarian cancer, and glioblastoma — diseases with 
poor prognoses in which progress has been slow. 

This work is funded by Break Through Cancer and is a part 
of $50 million in grants being made to teams across five cancer 
research centers nationwide. This new model for collaboration 
enables researchers to boldly tackle some of the biggest chal-
lenges in cancer. Break Through Cancer’s innovative approach 
will help overcome conventional barriers to multi-institution 
teamwork by using streamlined systems and advanced analytics 
for data sharing in real time. 

“Break Through Cancer has created a collaborative 
research model to accelerate progress in some of the most 
challenging types of cancer,” said Laurie H. Glimcher, MD, 
president and CEO of Dana-Farber and a member of Break 
Through Cancer’s board of directors. “This unique initiative 
will allow many of the world’s leading cancer scientists and 
clinicians to work together seamlessly to drive new discover-
ies, advance promising new therapies, and ultimately deliver 
improved outcomes for patients.” 

NEWSROUNDUP

4 Susan F. Smith Center for Women’s Cancers

All Break Through Cancer-funded projects employ a model 
that enables researchers and physicians from each institution 
to work collaboratively in real time. Additionally, new technol-
ogy and systems will make data sharing frictionless. Reducing 
the day-to-day barriers to cross-institutional collaboration 
such as contract negotiations, data sharing, intellectual 
property, and rights to authorship will pave the way for faster 
discoveries. 

“Accelerating the pace of discovery requires bringing 
basic, translational, and clinical investigators together in ‘one 
room,’ and Break Through Cancer’s model allows us to do just 
that,” said Alan D’Andrea, MD, director of Susan F. Smith Cen-
ter for Women’s Cancers and director of the Center for DNA 
Damage and Repair at Dana-Farber. “Working collaboratively, 
we will be tackling several of the most challenging, complex, 
and lethal cancers and I believe that this work will be transfor-
mational to cancer research as a whole.” 

Projects have been funded based on their unique cohort 
of researchers and potentially transformational science. They 
include: Intercepting Ovarian Cancer and Targeting Minimal 
Residual Disease in Ovarian Cancer, as well as initiatives to  
address pancreatic cancer and glioblastoma.
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Study Finds Breast Cancers With Low Levels of HER2 Are Not a 
Distinct Subtype

The treatment of breast cancer abounding in the protein HER2 
was revolutionized with the introduction of drugs like trastuzumab 
(Herceptin) that target the protein. When researchers discovered 
that breast cancers with lower levels of HER2 often respond to a 
trastuzumab-and-chemotherapy drug conjugate, they wondered 
whether such tumors represent a distinct subtype of breast 
cancer, with its own unique behavior and prognosis.

Recent research by Dana-Farber investigators suggests not. An 
analysis of data from more than 5,000 patients showed that these 
“HER2-low” tumors were no different – in their response to treat-
ment and long-term outcomes – from “HER2-0” tumors, which lack 
the HER2 protein entirely or have only minuscule amounts of it. The 
findings were reported in 2022 in JAMA Oncology.

The results suggest that most differences in the behavior of 
HER2-low and HER2-0 breast cancers are due to the presence or 
absence of hormone receptors on the tumor cells, not to the levels 
of HER2 itself.

“About 80% of breast tumors are categorized as HER2-
negative because they don’t overexpress the HER2 protein,” said 
Sara Tolaney, MD, MPH, chief of the Division of Breast Oncology 
in the Susan F. Smith Center for Women’s Cancers and the senior 
author of the study. “But within this group, there is a wide range 
of HER2 expression. Tumors expressing low levels of the protein 
are labelled HER2-low, and those producing even less or none are 
HER2-0.

“Relatively little is known about the biology of HER2-low breast 
cancer. In this study, we sought to determine whether HER2-low 

represents a distinct subtype of breast cancer,” said Dr. Tolaney.
The study analyzed data from 5,235 patients with non-

metastatic HER2-negative breast cancer who underwent 
surgery for their disease at Dana-Farber Brigham Cancer Center. 
Researchers found that among patients with hormone receptor-
positive (HR-positive) or triple-negative tumors, the pathologic 
complete response rate – the percentage who had no signs of 
cancer after treatment – was essentially the same regardless of 
whether their tumors were HER2-low or HER2-0. Moreover, among 
patients with HR-positive or triple-negative tumors, investigators 
found no differences between the HER2-low and HER2-0 groups 
in disease-free survival (the length of time that cancer remains 
undetectable) and overall survival.

The analysis also revealed a positive relation between the 
abundance of estrogen receptors and HER2 proteins on HER2-low 
cancer cells: as the level of estrogen receptor production rose, so 
did the production of HER2 proteins.

“Our findings show that the characteristics and behavior of 
HER-low and HER2-0 breast cancer do not differ significantly,” 
says the study’s first author, Paolo Tarantino, MD, of Dana-Farber, 
the European Institute of Oncology, and the University of Milan. 
“Therefore, HER2-low tumors should not be considered a distinct 
biologic subtype of breast cancer. With further studies and the 
evolution of diagnostic technologies, we will hopefully see the 
benefit of novel anti-HER2 conjugates expand beyond HER2-low 
tumors to also reach patients with tumors currently defined as 
HER2-0.”

5

Dr. Liu Named Associate Clinical Research Officer 
Dana-Farber medical oncologist and researcher Joyce Liu, MD, MPH, was named the Institute’s 

associate clinical research officer in early 2022. In this institutional role, Dr. Liu will work to support 
and optimize the Susan F. Smith Center’s clinical research infrastructure and mission, working 
closely with other clinical trial experts within the organization. In addition to her new role, Dr. Liu 
is also associate chief and director of clinical research for the Division of Gynecologic Oncology 
at Dana-Farber. 

Dr. Liu earned her medical degree from Harvard Medical School, completed her residency in 
internal medicine at Brigham and Women’s Hospital, and her fellowship in hematology oncology 
at Dana-Farber. In 2008, she joined the staff of Dana-Farber and Brigham and Women’s Hospital, 
where she is a medical oncologist and clinical investigator in the Division of Gynecologic Oncology. 
Her research focuses on the development of novel therapies in gynecologic malignancies, where she 
has a particular interest in the development of targeted agents for ovarian and endometrial cancers. 



NEWSROUNDUP

TURNINGPOINT 2022 Susan F. Smith Center for Women’s Cancers6

Dr. Kornelia Polyak Elected to National Academy of Sciences
Breast cancer researcher Kornelia Polyak, MD, PhD, of the 

Susan F. Smith Center for Women’s Cancers, was elected in 2022 
to the prestigious National Academy of Sciences (NAS). The elec-
tion recognizes Dr. Polyak’s distinguished and continuing achieve-
ments in original scientific research.  

The National Academy of Sciences is a private, nonprofit soci-
ety of distinguished scholars. Established by an Act of Congress 
signed by President Abraham Lincoln in 1863, the NAS is charged 
with providing independent, objective advice to the nation on 
matters related to science and technology. Scientists are elected 
by their peers to membership in the NAS for outstanding contribu-
tions to research.  

Dr. Polyak is internationally known as a breast cancer expert. 
Her laboratory is dedicated to the molecular analysis of human 
breast cancer. The goal is to identify differences between normal 
and cancerous breast tissue, determine their consequences, and 
use this information to improve the clinical management of breast 
cancer patients. Kornelia Polyak, MD, PhD

Research Nurse Margaret Campbell Named Extraordinary Healer 
Earlier this year, Susan F. Smith Center breast oncology research nurse Margaret Campbell, BSN, 

RN, received the 2022 CURE Extraordinary Healer Award during a prestigious dinner event at the 
Oncology Nursing Society’s annual meeting in Anaheim, California. The event included a keynote 
speech from actor and cancer-advocate Patrick Dempsey. The annual award is hosted by CURE, one 
of the largest publications dedicated to covering the world of cancer care. 

A panel selected Campbell for demonstrating extraordinary expertise in her field of cancer care. 
She was nominated by her colleague Nancy Lin, MD, associate chief of Breast Oncology in the Susan 
F. Smith Center, who referred to Campbell as an “excellent clinician.” Campbell joined Dana-Farber 
in 2003 and is known at the Institute for her dedication and ability to balance quality care with the 
responsibilities of managing a clinical trial. 

“I have witnessed how Margaret always goes above and beyond in communicating with patients 
and delivering outstanding clinical care,” Dr. Lin wrote in her nomination. “She ensures that all 
trial requirements are met, while also asking patients about their other, personal commitments 

– vacations, graduations, weddings – so that the scheduling can be adjusted to accommodate important events in their lives. She 
advocates for her patients in big and small ways. In short, she cares for the whole person.” 

The Extraordinary Healer award for oncology nursing was founded in 2007 and has received hundreds of nominations. The men and 
women honored by the award over the past 16 years have been nominated by colleagues, patients, friends, and family of outstanding 
oncology nurses from around the world.

Margaret Campbell, BSN, RN
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PARP Inhibitor Approved for Early BRCA-Mutant Breast Cancer
Based on results of a clinical trial led in part by Dana-Farber’s 

Judy Garber, MD, MPH, the PARP inhibitor drug olaparib has 
been approved as an “adjuvant,” or additional, treatment for 
certain patients with early stage breast cancer who are at high 
risk of recurrence because they carry a mutated BRCA1 or 
BRCA2 gene.  

The Food and Drug Administration (FDA) approved this use 
of olaparib (Lynparza) in March after results of the phase 3 
OlympiA trial, reported in 2021, showed that patients who took 
olaparib for a year following standard surgery and chemother-
apy treatment had longer survival free of invasive or metastatic 
(distant) disease than similar patients who received a placebo 
in place of olaparib. Most recent results reveal that olaparib 
also conferred a “clinically meaningful improvement in overall 
survival, with a 32% reduction in the risk of death versus pla-
cebo,” according to the drug’s maker, AstraZeneca.  

“The OlympiA trial’s latest results are great news for patients 
with higher-risk forms of BRCA1- or BRCA2-associated  
inherited breast cancer,” says Dr. Garber, chief of Cancer  
Genetics and Prevention and co-director of the Center for 
BRCA and Related Genes at Dana-Farber. Dr. Garber is one 
of the four co-principal investigators of the trial, and second 
author of a report on the OlympiA trial in the New England 
Journal of Medicine and the recent presentation in an ESMO 
Plenary session.  

“Last year, we showed that the PARP inhibitor olaparib 
taken for one year after completion of standard treatments for 
high-risk breast cancer in women with BRCA1 or -2 mutations 
significantly reduced the risk of their breast cancer coming 
back,” Dr. Garber adds. “We now show that overall survival is 
significantly improved for all subgroups and without additional 
toxicities. The data also strengthen the case for genetic testing 

at diagnosis for patients whose breast cancer would benefit 
from the addition of olaparib if they tested BRCA1- or  
BRCA2-positive.”  

The trial comprised 1,836 patients, including six men,  
who had early stage HER2-negative breast cancer and had 
inherited a variant (mutation) in a BRCA1 or -2 gene that placed 
them at high risk of recurrence after standard treatment with 
surgery and chemotherapy (before or after surgery). Most of 
the patients had triple-negative breast cancer – meaning the 
tumor cells lack receptors for estrogen, progesterone, or HER2 
(human epidermal growth factor receptor). The trial tested the 
addition of olaparib to standard treatment – surgery, chemo-
therapy, and radiation.  

Olaparib is a PARP inhibitor, a type of targeted drug that 
blocks an enzyme that cancer cells need to repair DNA dam-
age. Tumors caused by variant BRCA1 or 2 genes are defective 
in DNA repair capability, and treatment with PARP inhibitors 
further weakens the cancer cells’ self-repair system, caus-
ing them to die. Olaparib has been previously approved for 
treatment of patients with BRCA gene mutations who have 
metastatic breast cancer, as well as those with new metastatic 
ovarian, prostate, and pancreatic cancers.

The Metastatic Breast Cancer Project

Metastatic breast cancer patients across the country are joining the  

Metastatic Breast Cancer Project to help advance research and treatment. 

Learn more by visiting www.mbcproject.org or following @count_me_in  

on Twitter.
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Genetic Signature Predicts 
Benefits for Some Ovarian 
Cancer Patients

For more than two decades, the chemotherapy drug gem-
citabine has been a mainstay treatment for several types of 
cancer, producing remissions in many patients on its own or 
conjunction with other drugs. Recently, scientists at Dana-
Farber uncovered, for the first time, genetic evidence of which 
patients with high-grade serous ovarian cancer (HGSOC) are 
likely to benefit from the drug. 

In a study in the journal Nature Communications, the 
researchers identified a biomarker – a genetic signature within 
HGSOC tumor cells – indicating the cells are experiencing “high 
replication stress,” or RS-high. Cells in this state, struggling to 
replicate their DNA at high speed, are especially susceptible to 
gemcitabine, researchers found. 

The discovery was followed by another that came as a sur-
prise: In patients whose tumor cells had high replication stress, 
a combination of gemcitabine and a complementary agent 
was no more effective than gemcitabine alone in quelling the 
cancer. Equally surprising was the discovery that tumors with 
low replication stress responded poorly to gemcitabine itself but 
succumbed to the two-agent therapy. 

The findings offer a way for doctors to identify patients 
with HGSOC who stand to benefit from the combination 
therapy and those for whom gemcitabine works well on its 
own. Investigators are planning a large, phase 3 clinical trial 
comparing gemcitabine to the tandem therapy in this group 
of patients, hoping to confirm the findings of the Nature 
Communications study. 

“Patients with HGSOC that has become resistant to platinum-
based chemotherapy drugs have a compelling need for better 
treatments,” says Dana-Farber’s Panagiotis Konstantinopoulos, 

MD, PhD, the first and corresponding author of the new study. 
“A new class of compounds called ATR inhibitors, which target 
the DNA-replication process in rapidly dividing cancer cells, has 
shown a great deal of promise in laboratory studies.”

Panagiotis Konstantinopoulos, MD, PhD

Gynecologic Cancer Research and Clinical Trials

Researchers in the Susan F. Smith Center’s Division of Gynecologic Oncology 

explore gynecologic cancers from a wide variety of scientific angles – from 

discoveries about the genes that cause tumors to studying ways drugs  

can be combined to make better treatments. Find our latest trials at  

www.dana-farber.org/clinicaltrials.
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Eric P. Winer, MD, consults with colleague Ann Partridge, MD, MPH.
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Tamoxifen May Increase Uterine Cancer Risk for Some Patients 
Uterine cancers that developed in patients treated with 

tamoxifen had fewer PI3K pathway mutations and may have 
instead been driven by tamoxifen-induced PI3K pathway activa-
tion, according to results presented at the 2021 San Antonio 
Breast Cancer Symposium. 

In preclinical studies, the increase in PI3K pathway activation 
was mitigated by treatment with the PI3K inhibitor alpelisib. 

Tamoxifen is a drug given to many patients – especially 
premenopausal patients – with breast cancers that express the 
estrogen receptor, which drives breast tumor growth. Tamoxifen 
blocks estrogen receptor activity in the breast, but it can acti-
vate the estrogen receptor in other tissues, such as the uterus. 
This can lead to an uncommon side effect known as tamoxifen-
associated uterine cancer (TA-UC). 

“We want to make sure people understand that tamoxifen 
is safe to use, and tamoxifen-associated uterine cancer is 
infrequent,” said study senior author Rinath Jeselsohn, MD, a 
medical oncologist at Dana-Farber. “We wanted to understand 
the mechanisms behind this uncommon event to potentially help 
patients who are at an increased risk of uterine cancer due to 
other additional risk factors.” 

Cancer treatments that increase risk for secondary tumors 
typically do so by creating and/or selecting for mutations that 
cause uncontrolled growth in other tissues.  

“The model for how secondary cancers occur after chemo-
therapy, for example, is that cells acquire driver mutations that 
lead to clonal outgrowth,” said presenter Kirsten Kübler, MD, 
PhD, an associate scientist at the Broad Institute of MIT and 
Harvard. “Our results extend that view in the sense that a drug 
could directly activate a signaling pathway instead of creating 
mutations that activate the pathway.” 

In order to define the mutational landscape of TA-UC, Dr. 
Kübler and colleagues performed whole-exome sequencing on 
21 TA-UC samples from a study that evaluated the occurrence 
of secondary cancers in tamoxifen-treated patients. They 
compared the results with de novo uterine cancers – cancers 
that were not associated with tamoxifen use – from The Cancer 
Genome Atlas. They found that most genomic alterations 
occurred at similar rates between TA-UC and de novo uterine 
cancers. 

The key exception was a significantly decreased frequency 
of mutations in the phosphoinositol-3-kinase (PI3K) signaling 
pathway – a well-known driver of uterine cancer development – 
in patients with TA-UCs. Two essential components of the PI3K 
pathway were affected: The gene PIK3CA was mutated in 14% 

Rinath Jeselsohn, MD

of TA-UCs versus 48% of de novo uterine cancers, and the gene 
PIK3R1 was mutated in none of the studied TA-UCs versus 31% 
of de novo uterine cancers. Drs. Kübler and Jeselsohn suggest 
that the tamoxifen-driven increase in PI3K pathway signaling 
may, in effect, substitute for a PIK3CA or PIK3R1 mutation to 
stimulate uterine cancer development. 

“What’s unique is that we found a new mechanistic explana-
tion for the development of therapy-related tumors that, to our 
knowledge, has not been described previously,” Dr. Jeselsohn 
added. 

The researchers attempted to mitigate the tamoxifen-driven 
increase in PI3K pathway activity by treating mice models with 
the PI3K inhibitor alpelisib in conjunction with tamoxifen. They 
found that co-treatment diminished the increases in Ki67 stain-
ing and markers of PI3K signaling. 

“For women taking tamoxifen for breast cancer, there may 
be a possibility of using a PI3K inhibitor for those who are at an 
increased risk of uterine cancer, as a prevention strategy,”  
Dr. Jeselsohn said. 
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New Program for Women With Earliest Form of Breast Cancer

Dana-Farber Brigham Cancer Center recently launched a 
program designed to address the unique needs of women  
diagnosed with the earliest form of breast cancer. Nearly  
60,000 women in the U.S. this year will be diagnosed with ductal 
carcinoma in situ (DCIS), a type of breast cancer in which  
cancerous cells grow but are confined within the milk duct 
of the breast. The program, founded in late 2021, offers DCIS 
patients outstanding clinical care delivered by Dana-Farber 
Brigham experts and is the only such program in Greater Boston 
offering patients access to clinical trials specific to DCIS. 

About 1 in 5 new breast cancers diagnosed in the U.S. this 
year will be DCIS, according to the American Cancer Society, 
with more than 2,200 cases in New England alone last year. 
Most people with DCIS experience no outward symptoms and 
about 80% of DCIS cases are diagnosed by regular screening 
mammography. 

The Ductal Carcinoma in Situ Program at Dana-Farber 
Brigham Cancer Center is the only program in the Northeast 
dedicated to DCIS, combining expert clinical care with in-depth 
research and educational resources to provide outstanding 
individualized care for each patient. The specialized team in the 
DCIS program includes distinguished breast cancer surgeons, 
medical oncologists, and radiation oncologists with specific 
expertise in DCIS. The team works in concert to deliver expert 
care while also conducting research to improve the understand-
ing of the disease.  

“DCIS is a distinctly different diagnosis than invasive breast 
cancer,” said Elizabeth Mittendorf, MD, PhD, co-director of 
the Breast Cancer Clinical Research Program at Dana-Farber 
Brigham and co-director of the DCIS program. “The good news 
is that we have highly effective and curative treatment options 
to offer patients with this disease. The concern is that we might 
be overtreating a number of women with this diagnosis. Surpris-
ingly little is known about why DCIS arises in the first place and 
which cases are likely to progress to invasive disease.” 

Treatment for DCIS is currently driven by a patient’s specific 
biopsy results and the characteristics of their disease. Patients 
diagnosed with DCIS may undergo a lumpectomy, also known 
as breast-conserving surgery, with or without radiation. In some 
instances, a mastectomy may be recommended if the area of 
DCIS is extensive or there is more than one area of DCIS in the 
breast. Endocrine or hormonal therapy may be recommended 

for patients with hormone receptive positive disease. While a 
diagnosis of DCIS carries with it an excellent prognosis, having 
DCIS can increase a woman’s risk of developing an invasive 
breast cancer in the future. 

Learn more at www.dana-farber.org/ductal-carcinoma- 
in-situ-program.

Elizabeth Ann Mittendorf, MD, PhDTari A. King, MD

Dr. Partridge First Recipient of 
Renamed Breast Cancer Chair

Ann Partridge, MD, MPH, is the inaugural recipient of the Eric 
P. Winer, MD, Chair in Breast Cancer Research at Dana-Farber. 
Formerly called the Thompson Chair in Breast Cancer Research,  
the chair was established by anonymous donors to further breast 
cancer research and advance the search for cures for all cancers. 
The first incumbent was Eric P. Winer, MD, and, at the donor’s  
request, the chair was renamed in his honor following Dr. Winer’s 
departure in January 2022.  

Dr. Partridge is vice chair of Medical Oncology and director of 
the Adult Survivorship Program at Dana-Farber. She is also a  
professor of medicine at Harvard Medical School. Dr. Partridge 
is the founder and director of the Program for Young Adults with 
Breast Cancer, which was the first program of its kind in the world. 
She attended Weill Cornell Medical College and completed her  
residency in internal medicine at the Hospital of the University of 
Pennsylvania, as well as fellowships in medical oncology and  

Susan F. Smith Center for Women’s Cancers
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Dr. Garber Receives Brinker Award for Scientific Distinction

The 2021 Brinker Award for Scientific 
Distinction in Clinical Research was 
awarded in late 2021 to Judy Garber, 
MD, MPH, chief of the Division of Cancer 
Genetics and Prevention in the Susan F. 
Smith Center. In accepting the award, Dr. 
Garber delivered a keynote lecture at the 
44th annual San Antonio Breast Cancer 
Symposium. 

Established by Susan G. Komen for 
the Cure in 1992, the Brinker Award for 
Scientific Distinction recognizes leading 
scientists for significant work in advanc-
ing research concepts and for clinical 
application in the fields of breast cancer 
research, screening, or treatment. The 
award is presented to basic and clinical 
researchers who have made seminal ad-
vances in the fight against breast cancer. 

Dr. Garber was recognized for her 
trailblazing work and significant  
contributions in clinical cancer genetics 
that have shaped the care of people 
with breast cancer, their families, and 
those at risk of breast cancer. Her 
research continues to advance the 
understanding of the role of BRCA1/2 
gene mutations in breast cancer and 
the treatment and prevention of triple-
negative breast cancer and other BRCA-
associated cancers.  

“Judy is a brilliant physician-scientist 

and is extremely devoted 
to her patients – delivering 
the best possible care and 
supporting them throughout 
their cancer journey,” said 
Laurie H. Glimcher, MD, 
president and CEO, Dana-
Farber. “She has made 
tremendous contributions to 
the field of clinical cancer 
genetics that have greatly 
influenced the care of those 
at risk for breast cancer, their 
family members, as well as 
those diagnosed with the 
disease.” 

Dr. Garber also serves as 
co-leader of Dana-Farber’s 
Center for BRCA and Related 
Genes at Dana-Farber and as a 
professor of medicine at Harvard 
Medical School. She conducts research 
in clinical cancer genetics, with a special 
focus in the genetics of breast cancer.  

“Dr. Garber is a true leader, both as a 
researcher in breast cancer genetics and 
as a teacher of a generation of cancer 
geneticists. We are delighted to recognize 
the accomplishments of this superb 
physician-scientist,” said Komen’s Chief 
Scientific Advisor George Sledge Jr., MD, 
professor of medicine, Stanford University. 

Dr. Garber is also a leader in research 
into the characteristics and treatment 
of triple-negative or basal-like breast 
cancer, the most common form in women 
with BRCA1 mutations. Her translational 
research focuses on the evaluation 
of novel agents targeting DNA repair 
defects in breast cancer, including PARP 
inhibitors for treatment of breast cancer 
and other BRCA-associated cancers and 
denosumab for the prevention of BRCA1-
associated breast cancer. 

hematology at Dana-Farber. She earned her master’s degree in 
public health from the Harvard T.H. Chan School of Public Health.  

A world-renowned expert in breast cancer research and care, 
Dr. Partridge focuses on ways to address gaps in the care of young 
adults with breast cancer. She has led seminal work to determine 
the disease-related, treatment-associated, and psychosocial factors 
that contribute to poorer outcomes seen in this population and has 
led prospective studies to mitigate these disparities. The clinical 

program she developed at Dana-Farber is designed to systematically 
and sustainably target the problems that young patients face using 
evidence-based strategies to improve their care and outcomes.  

Dr. Partridge has also played a leading role in survivorship 
research and care more broadly, including developing and testing 
innovative care delivery models and steering international guide-
lines to bridge the gaps in knowledge and care systems to meet 
cancer survivors’ multifaceted needs.

Judy Garber, MD, MPH
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Pairing multiple drugs together to synergistically destroy 

a patient’s tumor has become a common approach to cancer 

treatment. But determining which of the hundreds of available 

cancer drugs work best together is often a monumental 

challenge. Sometimes, promising matches can emerge through 

trial and error, but increasingly, researchers are harnessing a 

deep scientific understanding of how drugs work to identify 

powerful combinations.

12 TURNINGPOINT 2022 Susan F. Smith Center for Women’s Cancers
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By Nicole Davis, PhD

 That science-driven approach  has enabled researchers 
from Dana-Farber’s Division of Gynecologic Oncology to identify 
a potential drug partner for olaparib, which blocks a key protein 
— called poly (ADP ribose) polymerase, or PARP — and has 
transformed the treatment of some forms of cancer, especially 
ovarian cancer. Their decade-long effort has now culminated 
in an international, multi-site phase 3 clinical trial that is testing 
the effectiveness of the drug pair (olaparib and a drug called 
alpelisib) in hundreds of ovarian cancer patients with recurrent 
platinum-resistant cancer, a critical step toward bringing this 
promising treatment option to the clinic.

Promising Data Shows Potential for PARP and PI3K
The story begins in April 2011, when intriguing data was  

presented at a meeting of Stand Up To Cancer (SU2C)  
researchers. This collaborative “Dream Team” was exploring 
the role of an important protein, known as phosphoinositide  
3-kinase or PI3K, in breast and gynecologic cancers using 
mouse models. Dana-Farber’s Ursula Matulonis, MD, was a 
member of the team, together with other prominent cancer  
researchers including Lewis Cantley, PhD (then at Cornell 
University, but now at Dana-Farber as of February 2022), Gerburg 
Wulf, MD, PhD (of Beth Israel Deaconess Medical Center), 

S E E K I N G 
SIGNS OF
SYNERGY:
How science, collaboration, and persistence fueled a 
promising new drug combination for ovarian cancer.

13www.susanfsmith.org

The Origins of PARP and PI3K Inhibitors
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and José Baselga, MD, PhD (a breast cancer specialist who 
passed away in 2021).

“Their data was really impressive,” said Dr. Matulonis,  
who is chief of the Division of Gynecologic Oncology. “The 
laboratory experiments showed that a drug that blocks  
PI3K could work synergistically with a PARP inhibitor to kill 
breast cancer cells — both the cells that carried mutations  
in the BRCA genes as well as those that did not harbor the 
BRCA mutation.” 

At the time, PARP inhibitors were known to work 
particularly well in BRCA-mutated ovarian cancers, in which 
PARP inhibitors were first tested. That’s because these cells 
harbor defects in one of several pathways for repairing 
DNA. PARP inhibitors block a different DNA repair pathway, 
delivering a fatal blow known in scientific parlance as 
synthetic lethality.

“If a tumor is deficient in one DNA repair pathway, like 
the BRCA pathway, it is now hyper-dependent on other DNA 
repair pathways,” explained Alan D’Andrea, MD, director of 
the Susan F. Smith Center for Women’s Cancers and the Center 
for DNA Damage and Repair at Dana-Farber. “If you can inhibit 
one of those other pathways, you’ll kill the cancer. That’s the 
fundamental concept of synthetic lethality.”

While this concept provided an explanation for why PARP 
inhibitors worked so well in BRCA-mutated tumors, it leaves 
unanswered another big question: How to render other tumors, 
which do not carry mutations in the BRCA genes, sensitive 
to this drug combination? It’s a particularly pressing question 
for patients with ovarian cancer, many of whom do not harbor 
mutations in these genes.

“That was really one of the questions we were trying to 
figure out; how could we make non-BRCA mutated cancer 
cells sensitive to PARP inhibitors?” said Dr. Matulonis. “The 
Dream Team data suggested a way to do that.” 

A Deeper Exploration
Spurred by this early data, Dr. Matulonis and her colleagues 

collaborated with Novartis and AstraZeneca to launch a 
phase 1 clinical trial, which combined a recently developed 
PI3K inhibitor, called BKM120, with olaparib. The trial included 
nearly 70 patients, many with ovarian cancer and some with 
breast cancer, to test the safety and effectiveness of this drug 
combination. 

Although the researchers saw some signs that the combi-
nation was effective, they also noticed some significant side 
effects, particularly in the central nervous system. Because 
the results were so promising, the team turned to another PI3K 

inhibitor — called BYL719, or alpelisib — which 
does not have CNS toxicities. 

Alpelisib was created by Novartis in an effort 
to develop PI3K inhibitors that act with greater 
specificity than BKM120. Unlike its predecessor, 
alpelisib does not cross the blood-brain barrier, 
making it less likely to cause central nervous sys-
tem side effects. Dr. Matulonis and her colleagues, 
including Panagiotis Konstantinopoulos, MD, PhD, 
director of translational research in the Division 
of Gynecologic Oncology and co-director of the 
Center for BRCA and Related Genes, thought it 
might be a better match with olaparib. As a result, 
the trial was amended.  

“I wrote an amendment to the trial, and in 2014, 
we began testing the combination of alpelisib and 
olaparib,” recalled Dr. Matulonis.  

A Second ‘Dream Team’ Pushes Forward
Meanwhile, as these early clinical trials were 

unfolding, scientists in the laboratory were dig-
ging deeper into the molecular actions of PI3K 
inhibitors. By understanding how these drugs 
work in the body, they hoped to learn more about 
which combinations might be most effective. 

“Looking back on the history of alpelisib, it 
became clear that if you expose a cancer cell 
to the drug, you’ll not only block PI3K, but you’ll 
also interfere with the DNA repair pathway that’s 
controlled by BRCA,” said Dr. D’Andrea. In 2015, 
he was chosen to lead a new SU2C Dream Team, 
this one focused on the role of DNA repair pathways in  
ovarian cancer. A major goal of that team was to uncover  
ways to make PARP inhibitors work in a broader swath of  
ovarian cancer patients. Matulonis, who was a member of  
this Dream Team, and her colleagues collaborated to pursue 
their clinical trial.

As more laboratory data emerged, scientists determined 
that alpelisib, through its effects on DNA repair, could in fact 
sensitize cells to PARP inhibitors. “What I love about this story 
is that there was a real rationale for combining alpelisib with 
a PARP inhibitor,” said Dr. D’Andrea. “You treat with one drug 
and it makes the cancer more sensitive to the second drug.”

Intriguing Evidence of the Therapy’s Potential 
In late 2016, Dr. Matulonis, Dr. Konstantinopoulos, and 

colleagues finished enrolling patients with ovarian cancer in 
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the phase 1 trial of alpelisib and olaparib. Although the primary 
goal of the study was to identify the ideal drug dosages and 
evaluate safety, the team saw some intriguing evidence of the 
drug combination’s power and anti-cancer responses.

“The study showed very good anti-cancer activity in 
patients with platinum-resistant ovarian cancer,” said Dr. 
Konstantinopoulos, who was first author of the study, which 
was published in Lancet Oncology in 2019. “What was also 
remarkable is that among the patients who responded to the 
treatment, more than 30% did not carry BRCA mutations.”

Based on these findings, Novartis is now sponsoring an in-
ternational phase 3 clinical trial, known as EPIK-O, to study the 
effectiveness of olaparib and alpelisib in patients with ovarian 
cancer. The trial, led by Dr. Konstantinopoulos, began enroll-
ing patients earlier this year. “We hope that over the next few 

Alan D’Andrea, MD (left), and Ursula Matulonis, MD, spearhead studies of drug combinations that may lead to future treatments.

years we’ll be able to learn more about the effectiveness of this 
drug combination in ovarian cancer,” he said.

In the meantime, several other potential drug partners for 
olaparib and other PARP inhibitors are being investigated, too. 
(See our related article on the next chapter of PARP inhibitors.)

Looking back on the road they’ve traveled, the Dana-Farber 
team sees collaboration, catalytic funding, and perseverance as 
some of the keys to their success. 

“It was really Dr. Matulonis’ persistence, and also two 
consecutive Stand Up to Cancer grants, which helped bring this 
drug combination to fruition,” said Dr. D’Andrea. 

“This is team science at its best,” added Dr. Matulonis. 
“It’s been gratifying to see the science mature and lay the 
groundwork for a phase 3 study. Of course, more work lies ahead 
and we’re very eager to see where it leads us.”  
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Dana-Farber Researchers Devise Powerful New Drug Pairings to Improve the  

Effectiveness of Ovarian Cancer Therapies. 

PIECING TOGETHER  
THE NEXT CHAPTER OF  
PARP INHIBITORS by Nicole Davis, PhD

16 TURNINGPOINT 2022 Susan F. Smith Center for Women’s Cancers
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Since their initial Food and Drug Administration (FDA) 
approval in 2014, a class of drugs known as poly (ADP 

ribose) polymerase inhibitors, or PARP inhibitors, has 
transformed the treatment of women’s cancers, par-

ticularly high-grade ovarian cancer. These drugs, 
which include olaparib and niraparib, take aim at 
one of several pathways that cells use to repair 

broken DNA. PARP inhibitors can work particularly 
well in patients whose tumors already harbor defects 

in these pathways, delivering a one-two punch that 
proves fatal to cancer cells — a biological phenom-

enon known as “synthetic lethality.”
“PARP inhibitors have brought 

about a real sea change in how we 
think about therapy for ovarian 
cancer,” said Joyce Liu, MD, 
MPH, director of clinical research 
for the Division of Gynecologic 

Oncology at Dana-Farber. “They’ve 
proven quite effective not just in patients 

with recurrent disease but also in those 
who are newly diagnosed, and they have 
made maintenance therapy a reality — 
something that has been a long-sought goal 

in ovarian cancer.”
The drugs have been paradigm-shifting in other ways, too. 

“The development and success of PARP inhibitors have opened 
up the field of DNA repair as an entirely new therapeutic area,” 
said Ursula Matulonis, MD, chief of Gynecologic Oncology and 
the Brock-Wilson Family Chair at Dana-Farber. “Their regulatory 
approvals have been instrumental in breaking down barriers to 
more efficacious drug development in ovarian cancer, as well 
as increasing interest of basic science labs and pharmaceutical 
companies in tackling ovarian cancer treatment.”

Now, after several years in the clinic, Dr. Liu, Dr. Matulonis, 
and their colleagues are preparing for a new chapter.

“We’re asking ourselves, ‘How do we make PARP inhibitors 
better?’” explained Dr. Liu. “That is, how do we identify patients 
who will have great responses to the drug on its own? And 
for those patients who don’t have a great response, how can 
we sensitize, or even re-sensitize, their tumors so that a PARP 
inhibitor will be effective?”

Pairing PARP Inhibitors With Other Drugs
A core principle that underpins the evolution of PARP inhibi-

tors is combination therapy — pairing two or more drugs that 

work in a complementary, even synergistic way. Efforts  
to identify powerful drug combinations are often guided by  
laboratory studies of patients’ own cancer cells and their 
molecular vulnerabilities. By exploring the biology of ovarian 
cancer cells, Dana-Farber researchers can learn which DNA  
repair pathways the cells rely on and develop strategies to 
exploit those dependencies.

For example, patients whose tumors harbor mutations in 
the BRCA1 or BRCA2 genes can no longer deploy a type of 
DNA repair for mending breaks that span both strands of the 
double helix. As a result, the cells are even more dependent 
on other DNA repair pathways, such as the one controlled by 
poly (ADP-ribose) polymerase, or PARP. This form of DNA repair 
fixes breaks that affect just one DNA strand, and it is disabled 
by PARP inhibitors. When used to treat tumors with BRCA 
mutations, the drugs can deliver a mortal blow to the already 
crippled DNA repair network, killing the cancer cells. Such 
molecular insights spurred the early use of PARP inhibitors in 
patients with BRCA-deficient tumors.

Over the last several years, Dana-Farber scientists have 
followed a similar strategy to figure out why some tumors do 
not respond to PARP inhibitors. In some cases, the tumors have 
been previously exposed to the drugs and then devised ways 
to outsmart them; in others, the tumors were resistant to PARP 
inhibitors at the outset.

“There’s now a large body of published research in this 
area and several clinical trials are underway to test potential 
combinations that might re-sensitize cells to PARP inhibitors, or 
to make cells that weren’t originally going to respond to the drug 
now succumb to it,” said Dr. Liu.

One such trial involves a drug that blocks ATR, a pivotal pro-
tein that helps cancer cells in their quest to relentlessly multiply. 
Before cells can divide, whether they are cancerous or not, they 
must duplicate their DNA. But even before that, they must repair 
any errors or gaps in the double helix. ATR behaves like a traffic 
cop, ensuring that the whole process pauses if there are linger-
ing DNA breaks.

Early clinical trial data involving patients with ovarian cancer 
who had BRCA mutations and who had previously received 
treatment with a PARP inhibitor showed that nearly half re-
sponded to a combination of ceralasertib, an ATR inhibitor, 
together with olaparib, a PARP inhibitor. The findings were pre-
sented last June at the American Society of Clinical Oncology 
(ASCO) meeting. The trial, known as CAPRI, is a collaboration 
led by researchers from the University of Pennsylvania together 
with Dana-Farber and Johns Hopkins. This combination is also 

17www.susanfsmith.org
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that feed tumors. Initial research conducted about a decade  
ago suggested that combining cediranib with a PARP inhibitor 
could help sensitize tumor cells to a PARP inhibitor. Since then, 
Dr. Liu has been studying the drug combination in ovarian cancer 
patients in a phase 2 clinical trial as well as two large phase 3  
trials. Recent data suggests that combining the two drugs 
together does not improve survival beyond standard treatment 
with platinum-based chemotherapy.

Even so, Dr. Liu believes that the idea of combining anti-
angiogenics and PARP inhibitors still holds promise and has 
been studying combinations that introduce a third drug, such 
as immune checkpoint inhibitors. These drugs, which were first 
approved for use in melanoma, have had a remarkable impact 
on the treatment of certain forms of cancer. However, they 
have been less successful in ovarian tumors, in part because 
the tumors are “cold” — meaning the tumors have few, if any, 
signs of inflammation, such as T cells, limiting the usefulness of 
checkpoint inhibitors.

Dana-Farber’s Panagiotis Konstantinopoulos, MD, PhD, 
director of translational research in the Division of Gynecologic 
Oncology and co-director of the Center for BRCA and Related 
Genes, has been probing ways to render immunotherapy drugs 
more effective in ovarian cancer. Early laboratory studies in 
mice, led by Dana-Farber researcher Jean Zhao, PhD, showed 
that a PARP inhibitor and an immune checkpoint inhibitor can 
act synergistically through activation of the STING pathway. The 
researchers also revealed a biological explanation for this syn-
ergy: PARP inhibitors not only play a role in DNA repair but also 
help stoke the fires of the immune system. Dr. Konstantinopou-
los is currently involved in clinical trials combining checkpoint 
inhibitors with PARP inhibitors.

Dr. Konstantinopoulos and his colleagues, including 
Dr. Matulonis, have spent several years studying another 
therapeutic combination, a PARP inhibitor plus a PI3-kinase 
inhibitor. Over a decade of laboratory and clinical research at 

Joyce Liu, MD, MPH (left), and Ursula Matulonis, MD, explore ways to make PARP inhibitors more effective for patients.

the focus of project 1 of a Dana-Farber/Harvard Cancer Center 
Ovarian Cancer Specialized Program in Research Excellence 
(SPORE) grant.

“There’s a lot of interest in this work,” said Dr. Liu. “We’re 
continuing to enroll patients and are working to better under-
stand the therapeutic activity we are seeing in women who have 
had prior treatment with PARP inhibitors.”

Another drug combination Dr. Liu and her team are pursuing 
is a PARP inhibitor plus adavosertib, a drug that inhibits WEE1. 
WEE1 is a protein which acts similarly to ATR, providing a check-
point for cells to ensure their DNA is fully intact and replicated 
before dividing.

In laboratory studies of PARP-inhibitor-resistant cancer cells, 
adavosertib, either on its own or paired with olaparib, could kill 
the cells. Now, Dr. Liu is leading a phase 2 clinical trial, together 
with researchers from MD Anderson Cancer Center and other 
organizations, involving patients with PARP-inhibitor-resistant 
forms of ovarian cancer. Initial results from a small cohort of 
patients were also presented at the ASCO meeting last June and 
showed that over 20% of patients responded to either adavosertib 
alone or a combination of adavosertib plus Olaparib. The 
researchers are continuing the trial and conducting laboratory 
analyses of tumors cells from clinical trial participants to better 
grasp which cells are responding and why.

“We’re all driven to rapidly advance the pace of clinical 
development because we know our patients need treatments,” 
said Dr. Liu. “At the same time, we need to be thoughtful and 
coordinate closely with basic, translational, and clinical  
researchers to understand which drugs work, why they work, 
and when they work.”

Looking to the Future of PARP Inhibitors
Dr. Liu is also exploring the potential of other drugs to  

synergize with PARP inhibitors, including anti-angiogenic 
agents, like cediranib, which block the growth of blood vessels 
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Dana-Farber and other institutions indicates this pairing, too, 
could be synergistic, especially in ovarian cancer patients 
without BRCA mutations — a cohort that has been generally 
considered to be less responsive to PARP inhibitors alone. Now, 
Dr. Konstantinopoulos is leading an international multi-site 
phase 3 trial to investigate the drug combination of olaparib, a 
PARP inhibitor, and alpelisib, a PI3-kinase inhibitor, in non-BRCA-
mutated forms of platinum resistant ovarian cancer.

“These are really exciting therapeutic strategies,” Dr. Kon-
stantinopoulos said. “We’ll have to wait and see what the differ-
ent trials tell us, but it’s very gratifying to see the early pre-clini-
cal and clinical research we’ve done here at Dana-Farber being 
carried forward to the next stage in service of our patients.”

Alan D’Andrea, MD, director of Dana-Farber’s Susan F. Smith 
Center for Women’s Cancers and the Center for DNA Damage 
and Repair, is also pursuing a novel PARP inhibitor combina-
tion, pairing the drug with novobiocin, an antibiotic developed 
in the 1950s. Novobiocin is no longer prescribed for humans but 
is commonly used in animals. Dr. D’Andrea and his colleagues 
identified it in a screen for chemical compounds that could halt 
the growth of BRCA-deficient tumors while sparing healthy cells.

Now, Dana-Farber researchers are launching a clinical trial 
to study novobiocin in patients with BRCA-deficient cancers, 
including ovarian tumors, that have developed resistance to 
PARP inhibitors. “This strategy for overcoming PARP inhibitor 
resistance is deeply rooted in our research on the BRCA 
pathway,” said Dr. D’Andrea. “It’s exciting to see this work 
moving forward.”

Novobiocin, together with the various other PARP inhibitor 
drug combinations now under development, mark the beginning 
of a new era in ovarian cancer treatment.

“The post-PARP-inhibitor age is here,” said Dr. Liu. “We’re 
learning more every day about what makes these drugs work 
or not work, and there are a variety of strategies now being 
pursued to overcome therapeutic resistance.”

Dr. Matulonis added, “It’s been so gratifying to see ovarian 

cancer treatment undergo such a fundamental shift with 
progress being made. There is a palpable sense of urgency for 
developing new treatment strategies for patients with ovarian 
cancer; the possibilities are truly endless.”   

PARP

DNA Damage

 PARP binds rapidly and directly to single-strand breaks

PARP recruits 
repair enzymes

Repaired DNA

Once bound to damaged DNA, PARP modifies itself 
producing large branched chains of Poly (ADP-ribose)

Panagiotis Konstantinopoulos, MD, PhD Jean Zhao, PhDJoyce Liu, MD, MPH
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Dana-Farber nurses (L to R): Stephanie Benoit, RN; Susanne Menon, WHNP, OCN; 
Claudia Howe, BSN, RN; Elahe Salehi, DNP, ANP-BC; and Margaret Campbell, BSN, RN. 
Not pictured: Stephanie Morrissey, BSN, RN
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At nearly every step of treatment at Dana-Farber’s Susan F. Smith Center for Women’s Cancers, you will find a nurse. They are the 

face of Dana-Farber’s relationship-based care model.  

“We believe that the relationship between the nurses and 
their patients and loved ones is therapeutic itself, in addition to 
the treatments we provide them,” says Anne Gross, PhD, RN, 
NEA-BC, FAAN, senior vice president for Nursing and Patient Care 
Services and Chief Nursing Officer. “It is a very important piece of 
our approach to caring for patients with cancer.” 

It’s a relationship that starts from the first day at Dana-Farber, 
often with a nurse navigator, and continues throughout the 

patient’s time at the Institute. Through regular visits, infusions, 
clinical trials, and everything in between, one constant 
is the steady care of a dedicated group of highly expert, 

compassionate nurses, who guide patients and families 
throughout the trajectory of their care. They have 

earned Dana-Farber the Magnet designation for 
excellence in nursing practice since 2005. 

While each of the four nursing specialty roles at 
Dana-Farber – nurse navigator, nurse practitioner, 
infusion nurse, and research nurse – plays a 
distinct role, the nurses all work closely together 
as a cohesive, coordinated team that accompanies 
each patient through his or her cancer journey.  

 
Nurse Navigators 

Nurse navigators are the primary nursing contact 

for patients at Dana-Farber. They’re a North Star that orients 
patients through the constellation of providers, appointments, 
services, and symptoms. They’re usually the first person to 
welcome a new patient and the first person whom patients 
contact with any and all questions that arise.  

“One of the exciting parts of being a nurse navigator is that  
we do so many things to support the patients and the care team 
however they need, so we need to have a wide variety of skills,” 

says Claudia Howe, BSN, RN, oncology nurse navigator in  
gynecologic oncology. 

On a typical day, Howe might review a new patient’s medical 
history to ensure their chart is well detailed for their first provider 
visit. She might suggest interventions for patients with treatment-
related side effects, such as constipation or nausea. She might 
check with a patient to ensure that they know how to take a new 
medication properly. Or assist in arranging home care, hospice 
care, and COVID-19 testing. And she might consult with the  
patient’s care team to determine whether something can be 
treated at home or requires a visit to Dana-Farber.  

Above all, “nurse navigators alleviate a lot of stress and con-
cern,” Howe says. If a patient is worried about a symptom or sees 
a test result they don’t understand, a nurse navigator will be the 
first to respond. “We usually can get back to them rapidly,” Howe 
says. “Even if it’s just to say, ‘I heard your question and we’re  
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by Kristin Baird Rattini

Exploring the Nurse’s Role in Oncology Care
THROUGH TREATMENT
G U I D I N G  PAT I E N T S
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govitecan, trastuzumab deruxtecan, and eribulin).  
“I want to make sure we give everyone the chance (to use 

cooling caps), not just early-stage patients,” Salehi says. “The 
trajectory of breast cancer treatment has changed positively; they 
are more effective and therefore, patients are living longer.” 

The study is evaluating not only the degree of hair preserva-
tion, but also the impact of scalp cooling on participants’ quality 
of life. “I’m seeing good results,” Salehi says. “I can see scalp 
cooling become a standard of care for our patients.”  

Nearly 40% of Dana-Farber’s NPs have earned additional  
certification in an advanced specialty, which expands the 
knowledge that they bring to each patient. Susanne Menon, 
WHNP, OCN, a nurse practitioner in gynecologic oncology, has 
earned three advanced specialties – in oncology, women’s health, 
and hospice/palliative care – to better serve her patients.  

“By doing my work in the clinic, it allows our physicians to 
have time for staying on top of the newest research and for me to 
do what I do well: symptom management,” Menon says. “I love 
to figure out what’s causing someone’s discomfort and how I can 
make it better.”  

 
Infusion Nurses 

For many patients, the infusion room is where  
they spend most of their time at Dana-Farber.  
Infusion nurses not only administer chemotherapy, 
immunotherapy, and other medications, but also 
provide support and company for patients and 
their loved ones during what can be long  
sessions together.  

“There is such a variety of protocols that 
we administer to our patients,” says Stephanie 
Benoit, RN, an infusion nurse at Dana-Farber for 
19 years. “We’re learning about new drugs every 
day. We’re seeing a lot of different treatments 
that are easier to tolerate, that are given by pill 
instead of IV, and that are keeping patients alive a 
lot longer.”  

Some patients come for relatively short appointments, 
for fluids, injections, oral medicines, and pain and symptom 
management. Others come for chemotherapy, delivered through 
special pumps over a fixed amount of time in the infusion chair or 
from smaller pumps that patients take home. It’s what Benoit calls 
“high-tech, high-touch care.” 

“It’s a blessing to help these patients,” Benoit says. “We get 
to know them, to hear stories about their children and grand-
children. Sometimes it’s just about being someone they can feel 
safe with and cry with. Sometimes they’ll rush in after traveling 
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checking with the doctor,’ that is a great stress reliever 
for the patient to know that they have been heard. It’s 

so rewarding to be able to allay their concerns and 
support the care team so that everyone is working 
with the patient’s best care in mind.”  

 
Nurse Practitioners 

Nurse practitioners (NPs) are advanced-
practice nurses who have earned a master’s 
degree or doctoral degree in nursing practice. 
They work collaboratively with doctors to diag-
nose and treat illness, perform physical exams, 
discuss results, and formulate plans of care. They 

educate patients on their diagnosis and treat-
ment and work with them on prevention and health 

management.  
“We’re able to comprehensively bring everything 

together for our patients,” says Kim Noonan, NP, Dana-Farber’s 
chief nurse practitioner. “You feel like you can really make a differ-
ence in so many ways.”  

“As nurses and providers, we nurse practitioners have a holis-
tic view of being able to care for our patients,” says Elahe Salehi, 
DNP, breast oncology nurse practitioner and director of Advance 
Practice Nursing at Dana-Farber. “We get to know our patients in 
a very intimate way, and that is so gratifying.”  

 
Helping Patients in Cooling Cap Study 

Through her holistic approach to care, 
Salehi addresses an important issue: hair loss 
and self-image. “About 8% of female cancer 
patients turn down chemotherapy because 
they don’t want to lose their hair,” she says.  

In the first nurse-led therapeutic study at 
Dana-Farber, Salehi is currently conducting 
a clinical study of cooling caps, which are 
designed to reduce hair loss by applying cold 
temperatures to the scalp to constrict blood 
vessels and minimize the effects of cytostatic 
agents on hair follicles.  

Salehi had participated in an earlier small 
pilot study of cooling caps, which showed 

promise. She used that data as a springboard 
to design a study that covers new ground by  

targeting a patient population for which there’s limited 
data about scalp cooling: patients with metastatic breast  
cancer who are on one of three treatment regimens that have 
not yet been examined (treatments include sacituzumab  
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for hours and we’ll spend some time to help them relax before 
treatment. Sometimes it’s a new patient who is scared and 

anxious about how the infusion will work. It’s a privilege to 
help these patients understand what’s going on and help 

them through their journey.” 
 

Research Nurses 
“I feel like I have the best job, because I  

get the best of all worlds,” says Stephanie  
Morrissey, BSN, RN, a research nurse in  
gynecologic oncology who has worked at 
Dana-Farber for 32 years. “I have constant 

patient contact. I am an integral member of the 
team, working with nurse practitioners, nurse 
navigators, infusion nurses and providers. I sit 
in on all patient visits and study appointments. 
I can utilize both my assessment and teaching 
skills and serve as a resource for protocol- 
related questions.”  
As a research nurse, Morrissey has two  

important roles. First and foremost is as an advocate for her 
patients, caring for their physical, psychological, and social 
needs. The second is as a resource for the clinical trial protocol 
itself, which must be followed precisely to provide the kind of 
data that can lead to new standards of care and save lives. 
When a protocol treatment she has worked on receives Food 

and Drug Administration (FDA) approval, “it is such an honor,” 
Morrissey says. “I am so lucky to witness the whole process. I 
feel like I am part of Dana-Farber history.”  

Research nurses are paired with a specific oncologist, whose 
patients become “their” patients. “We are so fortunate to have an 
incredibly talented and dedicated team of research nurses, many 
of whom have worked in our departments for decades,” says Erica 
Mayer, MD, MPH, director of Breast Cancer Clinical Research and 
a medical oncologist in breast oncology. “They have an exquisite 
understanding of cancer research and how clinical trials help to 
push our field forward.”  

Margaret “Peg” Campbell, BSN, RN, a research nurse  
in breast oncology, has seen first-hand how the field has 
advanced. “My position has grown by leaps and bounds,” 
Campbell says. “There have been tremendous advances in 
care. Patients are living longer, and you develop a close bond 
with them as you’re on that journey with them.”  

Campbell was the recipient of the CURE 2022 Extraordinary 
Healer Award, a national recognition that honors nurses in the 
cancer community who strive to go above and beyond their call 
of duty. (See page 6 for more about Campbell’s award.) 

The accolades confirm what Dana-Farber’s patients already 
know: That the nurses they see at every step of their journey 
are an integral part of their cancer care, and their expertise and 
compassion provide a place where each patient feels heard, 
held, and well cared for.   

In Studying Drug Reactions, ‘Nurses Do Make a Difference’ 

In her quest to relieve her patients’ discomfort, nurse practitioner Susanne Menon, WHNP, OCN, sometimes encounters patients 
suffering hypersensitivity reactions to taxanes, a common category of chemotherapy drugs. These reactions – which include flushing, 
itching, shortness of breath, pain, and nausea – require immediate attention and management from nurses.  

“The reaction can be traumatic for patients and cause anxiety for future infusion treatments,” Menon says.  
Data showed that 19% of patients on taxanes at Dana-Farber had experienced reactions over the previous two years. Most were 

referred to the allergy department for a desensitization protocol, but the waiting list for that treatment ranged up to 12 weeks. Menon 
teamed up with Donna-Marie Lynch, FNP-BC, an allergy nurse practitioner at Brigham and Women’s Hospital, to undertake an evidence-
based practice project to see if a three-step titration of taxanes would reduce the rate of hypersensitive reactions in patients. (Titration 
involves initiating a medication at a slower rate and gradually increasing it toward the maximum rate of infusion.)  

Their third partner and co-principal investigator on the study, Terri Jabaley, RN, PhD, of Dana-Farber’s Cantor Center for Research in 
Nursing and Patient Care Services, guided Menon and Lynch through the existing literature, which confirmed that titration could be an ef-
fective approach. In all, 99 patients received titration. They were compared to 123 previous patients who did not receive titration. The rate 
of hypersensitivity decreased from 19% to 7%; 6% of those were mild reactions.  

“We significantly reduced the rate of reactions in our patients,” Menon says. They’re now evaluating how to make titration a sustain-
able practice throughout Dana-Farber.  

“This is one of the most exciting things that has ever happened in my career. The project was run completely by nurses, driven by the 
desire to make things better for our patients. It shows that nurses do make a difference.”
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The biology of rare cancers is poorly understood in 

part because the tumors are uncommon, which makes 

them challenging to study. Clinical trials examining rare 

cancers are difficult. One obstacle is sheer numbers; 

scientists may struggle to recruit enough patients 

with a rare form of cancer to support a statistically 

robust analysis. 

by Nicole Davis, PhD

Another roadblock is the design of many clinical studies.  
“Patients with rare cancer subtypes are often excluded from 
clinical trials involving more common tumors,” explained 
Joyce Liu, MD, MPH, director of clinical research for the  
Division of Gynecologic Oncology at Dana-Farber. “That 
means we often lack the knowledge of how best to treat 
these patients or what therapies can most benefit them.” 

The business incentives in rare cancers are also lacking. 
“There’s usually not a lot of interest in sponsoring studies of 
rare tumors from pharmaceutical companies because the 
market is not that significant,” said Panagiotis Konstantinopoulos, 

MD, PhD, director of translational research in Gyneco-
logic Oncology and co-director of the Center for BRCA and 
Related Genes. “But clinical trials are the way forward — 
that’s how we get drugs approved and get new treatments 
to patients.” 

Dana-Farber researchers, including Drs. Liu, Konstanti-
nopoulos, and others, are pushing ahead, finding ways to over-
come the barriers that can limit progress in rare cancers. “It’s 
definitely challenging to do clinical research on rare cancers,” 
said Dr. Liu. “But it’s incredibly important that we invest the 
resources to do so.” 

Overcoming Obstacles 
in Rare Cancers 
Through collaboration and ingenuity, Dana-Farber researchers are advancing 
potential new treatments for a variety of rare cancer subtypes. 
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Using Protein Pathways 
Low-grade serous ovarian cancer is a rare cancer subtype 

that often affects younger patients. It is also highly resistant to 
chemotherapy, which underscores the need for better therapeu-
tic approaches. In addition, low-grade serous ovarian cancer 
has a molecular profile that is distinct from most other ovarian 
tumors and appears to rely on a different cohort of molecular 
drivers to fuel its growth.  

One of those drivers is the MAP kinase pathway. Recent clini-
cal trials of drugs that block a member of this pathway, called 
MEK, have shown promise in patients with low-grade serous 

ovarian cancer. Dr. Liu and her colleagues, including Geoffrey 
Shapiro, MD, PhD, senior vice president of Developmental Ther-
apeutics at Dana-Farber, are now exploring several potential 
strategies to make these MEK inhibitors work even better. 

“One strategy we are pursuing is adding a second molecu-
lar agent in the hope that it will both deepen and prolong the 
responses we see,” said Dr. Shapiro. 

In one approach, that second agent is an inhibitor of a protein 
known as BCL-xL, which can protect cancer cells from dying. Dr. 
Liu recently presented data from a phase 1/2 study that exam-
ined the combination of a MEK inhibitor and a BCL-xL inhibitor 
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in patients with various forms of gynecologic cancer, including low-grade serous ovarian 
cancer. Based on highly encouraging results, she and her colleagues are now pursuing 
trials that will explore combined MEK and BCL-xL inhibition specifically in ovarian cancer, 
including patients with the low-grade serous subtype.  

Drs. Liu and Shapiro are also exploring another intriguing partner for MEK inhibitors — a 
drug that blocks the activity of a related pair of proteins involved in cell growth, known as 
CDK4 and CDK6. Recent data from Dr. Shapiro’s lab and others show that inhibiting both 
CDK4/6 and MEK can have synergistic effects on tumor cell killing in breast and lung cancer. 
There is good reason to expect that these results will extend to low-grade serous ovarian 
cancer as well. 

“We recognize this is a high unmet need,” said Dr. Liu. “Our efforts are really the tip of the 
spear as we try to leverage what we know about the molecular drivers of low-grade serous 
ovarian cancer and develop novel, thoughtful therapies for these patients.” 

 
Exploring New Treatments for Rare Ovarian Cancers 

Dana-Farber researchers are pursuing new potential treatments for another rare subtype of 
ovarian cancer. This variant, known as clear cell ovarian cancer, accounts for roughly 5 - 10% 
of ovarian tumors, and it, too, exhibits molecular signatures that are distinct from other forms.  

“We really have to think of it as a different disease,” said Elizabeth Stover, MD, PhD, a 
medical oncologist in Gynecologic Oncology at Dana-Farber. Dr. Stover and her colleagues 
have been dissecting the mechanisms by which ovarian cancer cells resist chemotherapy. 
That work has led her to a class of proteins that can enable tumor cells to escape death (or 
“apoptosis”) – a group that includes BCL-XL. 

Together with several collaborators, including Kelley McQueeney, PhD, and Anthony 
Letai, MD, PhD, at Dana-Farber, Kristopher Sarosiek, PhD, at the Harvard T.H. Chan School 
of Public Health, and Joan Brugge, PhD, at Harvard Medical School, Dr. Stover has arrived 
at an intriguing hypothesis: that interfering with the activity of BCL-XL, combined with other 
forms of cancer therapy, could hold promise for patients with clear cell ovarian cancer.  
Dr. Stover and her colleagues have collected data that show that various clear cell ovarian 
cancer cell lines are susceptible to BCL-XL inhibitors when these drugs are used alone.  

Evidence is also accumulating that these inhibitors, when used in combination with  
another molecularly targeted agent, can cause enhanced tumor cell killing in various forms 
of cancer. Dr. Stover is now testing this hypothesis in clear cell ovarian cancer through  
a variety of laboratory and animal model studies. She is also hopeful that the strategy  
employed in the upcoming clinical trial that pairs a BCL-XL inhibitor with a drug that blocks 
the protein MEK (see above), while geared toward other forms of ovarian cancer, may also 
be an effective drug combination for patients with the clear cell subtype. 

Another drug pairing could also hold promise for this rare cancer. Dana-Farber medical 
oncologist Elizabeth Lee, MD, and her colleagues in Gynecologic Oncology are launching a 
phase 2 clinical trial to examine the effectiveness of a cancer immunotherapy drug combined 
with a drug that blocks blood vessel formation, a so-called anti-angiogenesis drug. The  
impetus for this approach comes from three sources. First, molecular studies of ovarian  
clear cell tumors suggest that genetic changes in the cancer cells falsely signal a low oxygen 
environment, causing them to coax blood vessels to form in order to sustain tumor growth.  

In addition, low oxygen environments can often impact immune signaling, indicating 
some crosstalk between these activities. Finally, an unrelated form of clear cell cancer — 
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which arises not in the ovary, but in the kidney — is molecularly 
indistinguishable from the ovarian form, and a common treatment 
strategy there is to pair cancer immunotherapy with an inhibitor 
of blood vessel growth. 

“It is so important for the research community not to discount 
rare tumors simply because they are rare,” said Dr. Lee. “We can 
learn a lot from them that will often have applicability to other 
tumor types.” 

The trial Lee is leading will run at Dana-Farber as well as sev-
eral collaborating sites, including the Mayo Clinic and Cedars-Sinai 
Medical Center. Such collaboration is critical, especially for study-
ing rare cancers, because a single site may not be able to recruit 
enough patients to support the trial. “Collaboration is critical when 
it comes to rare cancers,” said Jose Pablo Leone, MD, who studies 
another rare cancer subtype. “No one can do these studies alone.”  

Dr. Konstantinopoulos is also launching a clinical trial for 
another rare ovarian cancer subtype. Known as granulosa cell 
tumors, these arise from the hormone-producing cells in the 
ovaries. While they can affect adolescents and younger patients, 
they are more common in patients approaching menopause. 
Some treatments are available, but they are limited and when the 
tumors recur, patients are faced with few therapeutic options. 

Recent genomic analyses of granulosa cell tumors revealed 
that nearly all of them share a mutation in a gene called FOXL2. 
Further studies of FOXL2-mutated tumors showed that they are 
sensitive to drugs that block signals through the Notch pathway, 
including a class of drugs known as gamma secretase inhibitors. 
Dr. Konstantinopoulos and his colleagues will test the effective-
ness of one of these inhibitors, known as nirogacestat, in a phase 
2 clinical trial in patients with recurrent granulosa cell tumors.  

“To entice pharmaceutical companies to work in this space, 
you need a good scientific and clinical rationale, and a good 
molecular target,” said Dr. Konstantinopoulos. “We hope that 
this trial will yield evidence that our target is an effective one for 
granulosa cell tumors.”  

 
Treating Rarer Forms of Breast Cancer 

Dana-Farber researchers are also gaining ground in rare 
forms of breast cancer. Dr. Leone, who directs the Program for 
Breast Cancer in Men, is pursuing a clinical trial to evaluate 
endocrine therapies in male patients with breast cancer. Male 
breast cancer represents about 1% of all breast cancer diagno-
ses each year in the US.  

“Most of the data we have on treatments for breast cancer 
are based on data collected from women,” said Dr. Leone. That 
poses a challenge because the biology of the tumors can be quite 

distinct in men compared to women.  
Dr. Leone and his colleagues are launching a multi-institutional 

clinical trial through the Translational Breast Cancer Research 
Consortium that will enroll male breast cancer patients to  
determine which endocrine therapies — including tamoxifen  
and aromatase inhibitors — work best in this population. 

“Advocacy is very important, which can help raise awareness,” 
said Dr. Leone. Such advocacy was pivotal, he said, along with the 
input of the Food and Drug Administration, in changing clinical trial 
practices in this area. Now, men with breast cancer can enroll  
in clinical trials that are recruiting women with breast cancer, 
provided there is no scientific rationale for excluding them.  

Nancy Lin, MD, a breast oncologist and the associate chief of 
breast oncology in the Susan F. Smith Center for Women’s Cancers 
at Dana-Farber, is also working to develop clinical trial strategies 
that can benefit patients with rare forms of breast cancer.  

Leptomeningeal disease is a rare form of metastatic breast 
cancer that spreads through the cerebrospinal fluid, allowing it 
to circulate throughout the brain and spinal cord. “These patients 
are typically excluded from all regular clinical trials,” Dr. Lin said.  

But now, Dr. Lin and her colleagues are trying to move 
the needle for patients with this rare metastatic subtype. The 
researchers will seek to enroll a small group of patients with 
leptomeningeal disease in clinical trials that are open to patients 
whose breast cancer has spread to the brain.  

“Ideally, we base our treatment recommendations on  
evidence and for many rare cancers, that evidence cannot be 
gathered through the gold standard, phase 3 randomized clinical 
trial,” said Dr. Lin. “So, we need to find other ways to gather that 
evidence, which is why collaboration and funding are so critical.” 

Dr. Lin has a track record of breaking new ground. She and her 
colleagues have been pioneering the study of systemic, targeted 
therapies in breast cancer patients with brain metastases. 
Traditionally, these patients have been excluded from most breast 
cancer clinical trials because of their advanced disease. But  
Dr. Lin has helped develop a roadmap to guide researchers on 
how to devise clinical trials that include them.  

And she’s leading a host of clinical trials that aim to determine 
which drugs and drug combinations can shrink breast tumors 
that have breached the brain. Many of these trials explore drugs 
that target a key growth-promoting protein called HER2.  

“When I started working in the area of brain metastases, there 
were zero HER2-targeted therapies proven to be effective in the 
brain. And now, there’s a whole group of them,” said Dr. Lin. “It 
just goes to show that it is possible to make a difference if you 
work at it.”    
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Young Mother Embraces Life With Metastatic Breast Cancer 

Anne Keane is a big fan of counting, from laps swum, to 

miles run, to birthdays celebrated by her daughter Ruby. The 

most recent was Ruby’s seventh, and Keane plans on marking 

many more as she continues enjoying an active lifestyle with 

metastatic breast cancer (MBC).

“We’re just so lucky to get to wake up every day and move,” 
says Keane, 42, who was diagnosed in 2016. “Not all people have 
that opportunity.” 

This outlook is just what staff in the breast oncology program at 
Dana-Farber’s Susan F. Smith Center for Women’s Cancers had in 
mind when creating a program called EMBRACE (Ending Meta-
static Breast Cancer for Everyone). Through EMBRACE, doctors, 
social workers, and other clinicians create personalized plans to 
support patients like Keane. 

“Anne didn’t take [her MBC] diagnosis to mean that she’s going 
to stop living her life,” says Sara Tolaney, MD, MPH, Keane’s on-
cologist and chief of breast oncology in the Susan F. Smith Center. 
“In fact, she took it in the other direction. She’s going to live life 
to its fullest — working full-time and raising a young daughter 
through all of her therapy. It’s been amazing to see.” 

Keane has never been one to move in low gear. She and her 
husband met in college, where both competed on the swim team, 
and she later became an avid runner. Even having a baby did little 
to slow her down. While Ruby was still a toddler, Keane was back 
in the pool and working full-time. 

It was then, in 2016, that Keane began experiencing pain in 
her sternum. At first doctors thought it might be a problem with 
her heart, but it turned out to be HER2-positive breast cancer that 
had spread to her bones and liver. Like all forms of MBC, it was 
incurable. 

“The shock of hearing it was not just breast cancer, but meta-
static breast cancer, was devastating,” Keane recalls. 

Initially, Keane says, she had a hard time dealing with her diag-
nosis — and treatment. Then, she met another young mother with 
MBC who was still running road races. She encouraged Keane to 
join Young and Strong, a Susan F. Smith Center program focused 
on the challenges faced by young adults with breast cancer. 

“The ability to connect with people who had lived three or four 
years with the disease was so important,” Keane says. “I realized 
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it felt better to get moving again.” 
Eventually Keane started a first-line therapy that included two 

antibodies (herceptin and pertuzumab) designed to target and 
“turn off” the HER2-positive receptors that bind to the surface of 
cancer cells and signal them to grow. The treatment proved so 
effective that Keane has remained on it for six years. 

“Usually, patients are on their first treatment for metastatic 
HER2-positive disease for 18 to 24 months,” says Tolaney. “Anne 
has far exceeded that average, and has had an extraordinary 
response.” 

So much so that in October 2021, as a way of giving back,  
Keane ran the Boston Marathon — raising money for treatment 
and research as part of the Dana-Farber Marathon Challenge 
team. On the back of her running singlet she wrote a message:  
“I have metastatic breast cancer. What’s your superpower?” 

“All along the route, people were cheering me on and 
coming up to share their stories,” Keane says. “I just felt so 
lucky and blessed.”

Anne Keane celebrated her last treatment before running in the 2021 
Boston Marathon.
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Care Team Helps Ace Tennis Player’s Ovarian Cancer

“I think about that all the time,” says 
LaCamera, and then laughs. “When the 
doctor called to tell me I had cancer, I 
asked ‘Can I just plea bargain back to the 
gallbladder?’” 

LaCamera, 57, cites humor as a major 
tool in her fight against cancer. Another 
is tennis. She plays competitive doubles 
in several Massachusetts leagues. But 
she gives most credit to her care team in 
the Susan F. Smith Center for Women’s 
Cancers. While ovarian cancer is one of 
the hardest to treat, LaCamera has been 
in remission for nearly a year thanks to 
her care team, led by oncologist Ursula 
Matulonis, MD, chief of gynecologic 
oncology. 

“The most essential component you 
can have as a cancer patient is explicitly 
believing in your team,” says LaCamera. 
“There is always this optimism that there 
is something else out there.” 

One of the greatest challenges 
with ovarian cancer is that it is often 
undetectable until it reaches more 
advanced stages. This was the case with 
LaCamera, who felt great right up until 
her gallbladder attack. The first indication 
that her symptoms might be pointing to 
something more serious was when she 
began describing where she hurt to the 
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No one enjoys a gallbladder attack, 

but Karen Howley LaCamera is glad hers 

came when it did. Had sharp abdominal 

pains not sent her to the ER in February 

2018, it may have been much longer 

before doctors discovered another major 

problem silently growing: stage III  

ovarian cancer. 

Patient Spotlight

ER doctor. Some areas didn’t match up 
with where gallbladder pain is typically 
located. 

“They did a CT scan and found I had a 
tumor in my ovary the size of an orange,” 
LaCamera says. 

Her gallbladder crisis was put on 
temporary hold, and within two weeks 
LaCamera had surgery to remove her 
ovaries. Then she began an extended 
treatment odyssey. She underwent a 
number of treatment regimens, including 
several clinical trials. 

Through it all, LaCamera retained 
her high energy. She continued playing 
tennis, spending time with her husband, 
David, and ran a half-marathon and the 
Falmouth Road Race with her daughter, 
Devyn. 

Once, after crossing the Falmouth 
finish line, LaCamera spotted her clinical 
research nurse Stephanie Morrissey, 
RN, OCN. She could tell Morrissey was 
shocked to see her. After all, LaCamera 
had an appointment at the Susan F. Smith 
Center the next day.  

“It’s OK, don’t worry,’” LaCamera 
yelled. “I’ll get all the good stuff I need 
from my infusion!” 

LaCamera developed abdominal 
tumors that required removal in late 
2020, but her clinical trial regimen put her 
ovarian cancer into remission. 

“Karen has done extremely well; her 
outlook is amazing, and she takes such 
great care of herself both physically and 
emotionally,” says Dr. Matulonis.” 

These days, LaCamera remains 
focused on the present. She comes 
regularly to the Susan F. Smith Center for 
lab work and a meeting with her team, 
and in between fills her calendars with 
walks and tennis matches. She knows 
the cancer could return in another area, 
but if it does LaCamera says she’s ready. 

“If it comes back, the good news is I 
have this amazing team,” she says. “They 
know what’s best, and I know that the 
more we can learn about ovarian cancer, 
the better chance we have to improve 
early detection and cure rates in my 
daughter’s generation.” 

Karen Howley LaCamera (right) with her husband, David, daughter Devyn, and dogs, Nikki and Gigi.
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75 Years of Advancing Cancer Care and Treatment

Dana-Farber’s story begins in 1947 with the first successful treatment of blood cancers by Sidney Farber, MD,  

earning him the reputation as the “father of modern chemotherapy.” Now, 75 years later, the combination of clinical 

treatment, bench-to-bedside research, and high-quality holistic patient care has made the Institute a leader in  

life-changing breakthroughs. 

Some landmarks are noted here, but learn more at www.dana-farber.org/75.
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1940s 
Dr. Farber and his team of clinicians and scientists are the first 
to use chemotherapy to attain temporary remissions of acute 
lymphocytic leukemia in children. Research that transfers  
scientific knowledge “from the lab bench to the patient  
bedside” forms the foundation for future progress against 
cancer at the Institute.

1950s
Dr. Farber pioneers the concept of patient-centered care, in 
which patients are seen not only by physicians, but also by 
specialists in other areas, such as social work, nutrition, and 
integrative therapies.

1960s
The Children’s Cancer Research Foundation (which would  
later become Dana-Farber Cancer Institute) develops  
means to collect, preserve, and transfuse blood-clotting  
factors called platelets to control bleeding, a common side 
effect of chemotherapy.

1970s
Dana-Farber receives federal designation as a regional 
Comprehensive Cancer Center in recognition of its excellent 
multidisciplinary approach to cancer – including patient care, 
research, and community outreach.

1980s
Then-Institute President Baruj R. Benacerraf, MD, receives the 
Nobel Prize for his discoveries in the genetic underpinnings of 
the human immune system.

Two out of every three children who enter the Jimmy Fund 
Clinic become cancer-free.

1990s
Dana-Farber becomes a founding member of the National 
Comprehensive Cancer Network. 

The Institute establishes the nation’s first Adult Patient and 
Family Advisory Council. It becomes a model for other centers 
to involve patients and loved ones in developing the highest 
standard of compassionate health care.

2000s
Immunologist Gordon J. Freeman, PhD, discovers the PD-1 
pathway in cancer cells, which staves off an attack by  
immune system T cells. This research contributes to insights 
that help launch a generation of novel drugs known as  
checkpoint inhibitors. 

2010s
A Dana-Farber-led clinical trial leads to FDA approval  
of Provenge, the first therapeutic cancer vaccine for  
prostate cancer.

William G. Ka elin Jr., MD, along with two co-awardees,  
receives the 2019 Nobel Prize for a landmark discovery on how 
the body senses and adapts to changes in oxygen. One result 
of the research is the development of new cancer drugs.

2020s
Following a clinical trial led by Dana-Farber, the FDA grants 
its first approval for CAR T-cell therapy for adults with multiple 
myeloma. The therapy trial involving patients whose myeloma  
had relapsed or become treatment-resistant showed rapid 
responses in most patients.
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Young Investigator

Postdoctoral fellow Alexandre da Costa, MD, PhD, is applying 

his expertise in DNA repair to dissect how a new potential 

drug works against ovarian tumors.

In Pursuit of Novel Drugs for Ovarian Cancer 

Ovarian cancer treatment has undergone a paradigm shift 
over the last several years due to a revolutionary class of drugs 
known as PARP inhibitors. Yet as remarkable as these drugs are, 
some patients do not respond to them. Dr. Alexandre da Costa, a 
gynecologic oncologist and postdoctoral researcher at Dana-
Farber, is working to discover drugs that can help fill this gap. 

Following his medical training in Brazil, Dr. da Costa turned 
to the laboratory to study DNA repair in ovarian cancer. In many 
forms of the disease, especially the high-grade serous subtype, 
tumors harbor defects in their responses to and subsequent 
repair of damaged DNA. As he was completing his PhD research 
at A.C. Camargo Cancer Center in São Paulo, Dr. da Costa 
noticed a paper in Cancer Discovery led by Alan D’Andrea, MD, 
director of the Susan F. Smith Center for Women’s Cancers and 
Dana-Farber’s Center for DNA Damage and Repair. Dr. D’Andrea 
and his colleagues had examined ovarian cancer organoids – 
tiny balls of tumor cells isolated from patients that form rapidly 
when cultured in the laboratory. They found that these organoids 
could become a powerful tool to help predict the drug sensitivi-
ties of patients’ tumors, including their likelihood of responding 
to PARP inhibitors. Fascinated by the work, Dr. da Costa reached 
out to Dr. D’Andrea to inquire about a postdoctoral fellowship.  

Now, after more than a year in Dr. D’Andrea’s lab, da Costa 
is pursuing early-stage research on a promising potential 
drug for patients with ovarian cancer who do not respond 
to PARP inhibitors. This experimental drug targets a protein 
called USP1, which acts in a DNA repair pathway that is 
complementary to the one that PARP inhibitors interfere with. 
That suggests it could be a promising alternative to PARP 
inhibitors or even a partner, with both drugs administered 
together as a combination therapy. 

Part of Dr. da Costa’s mission is to uncover how the USP1-
blocking drug works, as its mechanism of action is not well 
understood. “Some tumor cells are sensitive to it, but we don’t 
know why,” said Dr. da Costa. “That’s an exciting problem  
to explore.” 

Ovarian cancer cells

Dissecting how drugs work on a molecular level can be 
a challenging task. Even the actions of some FDA-approved 
drugs are not fully understood. “There’s something very new 
about the mechanism of this drug that we are just beginning to 
understand,” said Dr. da Costa. “Hopefully, this work will not 
only help advance the future development of this drug, but also 
give us a new perspective on how other existing drugs work and 
which patients will most benefit from them.”  

If Dr. da Costa’s work bears fruit, he will move forward with 
preclinical studies and then, ideally, early stage clinical trials. He 
is hopeful that this work will eventually lead to clinical impact. 
Although he is devoted full-time to the laboratory during his 
fellowship, he looks forward to returning to his clinical duties. 
“I really miss seeing patients,” said Dr. da Costa. “They are the 
reason I do this work.”

by Nicole Davis, PhD
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Corporations  — $880,605
Events  — $2,572,562
Foundations  — $3,893,714
Individuals  —  $12,835,759

19%

13%

64%

4%

Making a Difference

A Legacy of Support
Thanks to the ongoing generosity of our donors, the  

Susan F. Smith Center for Women’s Cancers at Dana-Farber 
has raised more than $280 million over the past 23 years, and 
nearly $20 million in fiscal year 2021 alone. To learn more about 
how you can strengthen our ongoing work against gynecologic 
and breast cancer cancers, contact Suzanne Kouri at  
617-632-4055 or suzanne_kouri@dfci.harvard.edu.

Susan F. Smith Center for Women’s Cancers 
Executive Council

The Executive Council is an essential philanthropy network 
for the Susan F. Smith Center for Women’s Cancers. The group 
has raised more than $19 million for the center from its inception 
in 2002. Much of this funding has gone toward the Smith Center 
Innovation Fund, which provides support for the Smith Center  
to pursue cutting-edge, lifesaving research in breast and  
gynecologic cancer.

The Smith Center Innovation Fund was established to support 
early stage and novel research in breast and gynecologic  
cancer that otherwise would not receive government funding.

The Fund has supported nearly 30 research projects, many 
resulting in clinical trials and novel treatments that have saved 
or prolonged lives.

To learn more about the Executive Council, email Caitlin Fink 
at caitlin_fink@dfci.harvard.edu.
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