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DEAR READERS 

At Dana-Farber, we measure the impact of our work by the 
response our patients have to treatment: Is a patient helped by a 
particular therapy and to what extent? Are the side effects manage-
able? How can the response be improved?

As an institution dedicated to advancing the fight against cancer, 
we are judged, ultimately, by how well we respond – to unexpected 
challenges, to scientific opportunities, and to broad-scale changes 
affecting our society. Events of the past year have tested us in ways 
few of us could have predicted – and demonstrated how agile and 
creative an organization we can be.

This issue of Paths of Progress can be read as a sampler of how 
Dana-Farber has met the moment. One article examines how Insti-
tute scientists have brought their knowledge of cancer and cancer 
treatment to devise treatment strategies for COVID-19. Another  
focuses on the Young-Onset Colorectal Cancer Center, a clinical and 
research hub established to confront an alarming rise in colorectal 
cancer rates in people under age 50.

Our cover story on the ongoing revolution in cellular therapies 
illustrates the rapidity with which the cancer field in general, and 
Dana-Farber in particular, have seized on the promise of these 
treatments, which are made by modifying immune system cells 
so they can better identify and kill cancer cells. The final story 
recounts how a Dana-Farber discovery of the mode of action of 
the drug lenalidomide inspired researchers to develop an entirely 
new type of cancer agent, one that, instead of merely disabling 
cancer-related proteins, uses the cell’s natural disposal machinery 
to eliminate them.

Just as cancer is often treated most effectively when it’s caught 
in its earliest stages, institutions that are quickest to identify 
research opportunities and develop them into treatments have a 
decided edge. That has always been a priority at Dana-Farber. It’s 
not just a matter of responsiveness; we see it as our responsibility.

“As an institution dedicated to  
  advancing the fight against cancer,   
  we are judged, ultimately, by how 
  well we respond – to unexpected 
  challenges, to scientific opportunities,  
  and to broad-scale changes affecting 
  our society.” 

PRESIDENT’S LETTER

– Laurie H. Glimcher, MD
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Dana-Farber in 2020 received a $5 million gift from 
the Benderson Family of Sarasota, Florida, that will 
accelerate research in triple-negative breast cancer 
(TNBC) and strengthen the Institute’s capabilities for 
treating this disease. The gift establishes the Bender-
son Family Program for Triple-Negative Breast Cancer 
and represents the largest philanthropic donation to 
TNBC research at Dana-Farber.

The commitment by the Benderson Family provides 
the resources for Dana-Farber to expand a novel 
comprehensive TNBC research registry and establish 
a new endowed fund, the Benderson Family Endow-
ment for Triple-Negative Breast Cancer Research. The 
resulting robust TNBC cohort will provide the data 
and samples necessary to conduct vital laboratory 
experiments, identify potential drug targets, and de-
sign clinical trials for the more effective treatment and 
improved outcomes for TNBC patients. Additionally, 
the gift will support capital projects and strategic ini-
tiatives under the leadership of Dana-Farber President 
and CEO Laurie H. Glimcher, MD.

“The Bendersons’ generous gift will allow Dr. Eric 
P. Winer and Dana-Farber to continue to lead the way 
in TNBC research and patient care,” said Glimcher. 

New Benderson Family Program for Triple-Negative Breast Cancer

AROUND THE INSTITUTE

“It will also allow us to fund crosscutting initiatives 
at Dana-Farber that will make a difference in the way 
cancer is treated and benefit all patients here.”

Triple-negative breast cancer is one of the most 
challenging forms of breast cancer to treat. Despite 
recent advances forged by physician-scientists at 
Dana-Farber and elsewhere, new and novel treatment 
approaches for TNBC patients are needed. Currently, 
chemotherapy remains the backbone of treatment for 
TNBC, but with the ongoing research at Dana-Farber, 
supported by the Bendersons, new therapies including 
immunotherapies, antibody drug conjugates, and PARP 
inhibitors are being tested for the treatment of this 
type of cancer.

TNBC describes breast cancer cells that do not 
have estrogen, progesterone, or HER2 receptors. 
TNBC makes up approximately 10-15% of all breast 
cancers and is usually more aggressive than estrogen 
receptor-positive breast cancer and HER2-positive 
breast cancer. This disease is often found in younger 
women (under age 40) and in women of African Ameri-
can or Hispanic background. The disease may also be 
associated with having an inherited mutation in the 
BRCA1 gene.

In late January 2021, Dana-Farber 
completed its latest expansion of 
oncology services in the Boston 
metro area with the opening of 
a new hospital facility to provide 
increased outpatient care and 
services. The 140,000-square-foot 
Dana-Farber Cancer Institute – 
Chestnut Hill facility is on the top 
two floors of the Life Time Center 
(formerly the Atrium Mall) at 300 
Boylston Street in the Chestnut Hill 
area of Newton, Mass.

“We are thrilled to expand our 
ability to serve more people with 

Dana-Farber’s Chestnut Hill Location Now Open
cancer and provide our special 
model of care in this new Chestnut 
Hill location,” said Laurie H. Glimcher, 
MD, president and CEO, Dana-Farber 
Cancer Institute. “The facility incor-
porates feedback from patients and 
families with many details throughout 
to ensure convenience and comfort.”

Dana-Farber provides adult 
clinical care in collaboration with 
Brigham and Women’s Hospital as 
Dana-Farber/Brigham and Women’s 
Cancer Center (DF/BWCC). At the 
new facility, Brigham and Women’s 
Hospital oncology surgeons, radiolo-

gists, radiation oncologists and 
others will provide quality multidis-
ciplinary care. 

Dana-Farber Chestnut Hill
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Expert Recommendations on Cancer Inequities
New recommendations co-developed by Dana-

Farber call for a significant expansion of the National 
Cancer Institute (NCI) and its Comprehensive Cancer 
Centers to understand the causes of inequities in 
cancer care and a commitment to building sustained 
partnerships to reduce them. Published in the March 
2021 issue of Health Equity, the recommendations are 
based on a 2019 listening session with the NCI and 
the broader cancer community on efforts to address 
disparities in cancer care.

“Events of the past year have brought renewed at-
tention to issues of health equity – how we think about 
the ways that structural racism, income disparities, 
and geographic location, affect the care that people 
receive,” said Christopher Lathan, MD, MS, MPH, 
faculty director for cancer care equity at Dana-Farber, 
senior author of the work.

The 2019 meeting identified five major opportunities 
for the NCI and cancer centers to improve the impact 
of community outreach, including: adopt an explicit 

Dana-Farber’s Benjamin Ebert, 
MD, PhD, chair of Medical Oncol-
ogy, was in 2021 awarded the Sjö-
berg Prize, an annual international 
prize in cancer research. It was 
awarded for Ebert’s discovery of 
the mode of action of lenalidomide 
in the treatment of hematologi-
cal disorders. Bengt Westermark, 
chair of the prize committee, noted 
Ebert’s discovery as “epoch-
making” and believes that it will be 
extremely important in the devel-
opment of new cancer drugs.

“So far, the greatest clinical ben-
efit is in the treatment of multiple 
myeloma, which is a bone mar-
row disease,” said Westermark. 
“Many of the proteins that drive 

Ebert Awarded Sjöberg Prize for Cancer Research 
cancer growth have proven difficult 
to target using pharmaceuticals. Dr. 
Ebert’s discovery shows that it may 
be possible to direct such proteins 
so that they are degraded and thus 
stop the growth of the tumor.”

This is the fifth time that the 
Sjöberg Prize will be awarded. The 
Royal Swedish Academy of Scienc-
es selects the laureates and the Sjö-
berg Foundation provides the financ-
ing. The prize amounts to $1 million, 
of which $100,000 is the prize sum 
and $900,000 is funding for future 
research. The prize was established 
by businessman Bengt Sjöberg to 
promote scientific research with a 
primary focus on cancer, health, and 
the environment, following his own 

cancer diagnosis.
Ebert is an Investigator of the 

Howard Hughes Medical Institute, 
elected member of the National 
Academy of Medicine, the Ameri-
can Society for Clinical Inves-
tigation, and the Association of 
American Physicians. He served as 
president of the American Soci-
ety for Clinical Investigation. His 
additional awards include the Till 
and McCollough Award from the 
International Society of Experi-
mental Hematopoiesis, the William 
Dameshek Prize from the American 
Society of Hematology, the Mey-
enburg Prize, and mentoring and 
teaching awards from Harvard 
Medical School.

focus on health equality, prioritizing efforts with the 
greatest potential impact; understand and address 
structural barriers to equitable cancer outcomes; 
improve access to quality care by collaborating with 
community partners; advance legislation and poli-
cies that support cancer control; and evaluate the 
effectiveness of community outreach programs and 
implement improvements as needed.

“We need to find ways to 
better align our research 
with the community’s needs 
– to build relationships that 
have durable results for 
people in the community,” 
Lathan remarked. The rec-
ommendations set forth pro-
vide an agenda for efforts 
going forward, says Lathan. 
Learn more in Health Equity 
at http://liebertpub.com/heq.

Christopher Lathan, MD,
MS, MPH
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Dana-Farber Announces Historic Fundraising Campaign
Dana-Farber announced in May 2021 that it has  

embarked on the most ambitious fundraising  
campaign in its history. The Dana-Farber Campaign 
aims to raise $2 billion to advance the Institute’s  
mission and defy cancer by accelerating its work 
through revolutionary science, extraordinary care, 
and exceptional expertise. 

“We know more about cancer than ever before,” 
said Laurie H. Glimcher, MD, president and CEO, 
Dana-Farber. “We are relentlessly determined to 
take what we are learning, build on it, and defeat this 
disease. The Dana-Farber Campaign will provide  
the resources to allow us to prevent, beat, and defy 
cancer, resulting in more lives saved, and more 
dreams realized.”

The Dana-Farber Campaign is the largest campaign 
in New England history focused entirely on cancer. 
It comes at a crucial time, when scientific progress 
is at an all-time high, yet the need for innovations in 
research and care is still great. Discoveries and  
treatment options are increasing at an extraordinary 
pace for many cancers, but other cancers remain  
difficult to diagnose early and hard to treat. Certain 
cancers are now striking younger people more  
frequently, and many barriers to equitable cancer 
care still exist. The Dana-Farber Campaign  
aims to build on recent successes, overcome long-
standing challenges, and change the future of  
cancer medicine. 

Campaign funding will support critical research 

areas including cancer prevention and early  
detection, drug development, epigenetics, genomics, 
immunotherapy, pediatric cancers, and data science, 
including artificial intelligence and machine learn-
ing. Campaign support will also spark innovations in 
research-based care and allow Dana-Farber to  
expand access to the extraordinary care it is known 
for, reaching even more patients and families by 
bringing high-quality cancer care to underserved 
populations, as well as through expanded telemedi-
cine and additional locations. 

Funding will enable Dana-Farber to attract  
new talent and support its world-class clinicians  
and scientists through endowed donor-named  
chairs, investigatorships, and fellowships, giving 
them more time to spend with patients and  
expanded opportunities to pursue breakthrough 
research ideas.

“Achieving the ambitious goals of The Dana-Farber 
Campaign will take  
the deep engagement  
of our full community  
of supporters,” said 
Michael Eisenson,  
chair of The Dana-
Farber Campaign and 
Institute Trustee.  
“With that support, 
Dana-Farber will lead 
the work to defy  
cancer, and achieve 
what was once  
thought impossible.” 

“Achieving the ambitious goals of 

  The Dana-Farber Campaign will 

  take the deep engagement of

  our full community of supporters.”

– Michael Eisenson
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A $25 million gift from Jonathan Lavine, co-managing 
partner at Bain Capital, and his wife, Jeannie Lavine, 
will establish a dedicated fund for preventative cancer 
therapy research at Dana-Farber and endow three 
chairs to form the Lavine Family Chairs for Preventative 
Cancer Therapies. This gift will enable Dana-Farber to 
invest dedicated research to life-saving preventative 
cancer research, helping identify high-risk patients and 
using preventative cancer therapies to diagnose and 
treat cancer before it starts.

Through the Lavine Family Chairs for Preventative 
Cancer Therapies, three researchers will be able to 
dedicate resources to investigating precursor condi-
tions, immunotherapies, and other potential preven-
tion therapies. This gift will also help researchers to 
develop new methods of early detection and enhance 
the ability of doctors to identify and test for early- 
stage cancers.

“Early detection and cancer prevention are essential 
to the fight against cancer. Effective early detection 

New Lavine Family Fund for Preventative Cancer Therapies

$30M Gift Establishes the Center for C.A.R.E.

methods and therapies will enable doctors to save more 
lives,” says Jonathan Lavine. “It is too common that 
cancer is not discovered and diagnosed until a patient is 
experiencing symptoms, at which point the cancer has 
progressed to a point where it is not easily treated. To 
defeat cancer, early detection and prevention research 
are absolutely critical.”

This is not the first time that the Lavines have made 
a life-changing gift to Dana-Farber. The Lavines were 
personally impacted by cancer when Jonathan Lavine’s 
mother was diagnosed with non-Hodgkin lymphoma 
over two decades ago. Lavine was able to witness the 
work of Dana-Farber firsthand as his mother received 
successful treatment, and was inspired to give back 
to Dana-Farber. In 2013, Jeannie and Jonathan Lavine 
gave $10 million to an initiative to enhance the patient 
and family experience at Dana-Farber. Jonathan  
Lavine says, “The work at Dana-Farber saves lives 
and it is our honor to be a small part of making those 
miracles happen.”

Thanks to an extraordinary $30 million gift from an 
anonymous donor, Dana-Farber in 2020 created the 
Center for C.A.R.E. (Cancer Analytics & Research 
Exploration), which supports the important work of 
the Institute’s Department of Data Science to improve 
patient outcomes through data-driven approaches, 
better understand the biology of cancer, test the  
efficacy of treatments, and extract actionable knowl-
edge from complex datasets. This transformative gift, 
the largest to data science in Dana-Farber’s history, 
will be allocated to three key areas:

• $20 million supports state-of-the-art lab space  
to dramatically increase collaborative opportuni-
ties for data scientists and accelerate solutions to 
complex problems.

• $5 million established a current-use fund, the 
Fund for Junior Data Science Research Investigators 
and Post-Doctoral Fellows, under the direction of 

Rafael Irizarry, PhD, chair of the Department of Data 
Science, to enable recruitment, training, and sup-
port for the next generation of data science experts.

• $5 million established an endowed fund, the En-
dowment for the Knowledge Systems Group, under 
the direction of Ethan Cerami, PhD, director of the 
Knowledge Systems Group, to provide funding in 
perpetuity for innovative projects and sophisticated 
platforms that point clinicians and their patients to 
treatments offering the best possible outcomes.

The anonymous donor was inspired to establish 
the Center for C.A.R.E. in the hopes of helping pa-
tients live longer and better lives. “I know what  
it is to lose someone to cancer and feel helpless 
and overwhelmed,” said the donor. “That is why  
I wanted to make this gift so that people every-
where can get the right intervention to treat their 
specific cancer.” 



BY RICHARD SALTUS

Paul Richardson, MD

n early 2020, as the pandemic 
erupted, Dana-Farber physi-
cian-scientist Paul Richardson, 
MD, read reports of COVID-19 

patients developing life-threat-
ening blood clots in their lungs 
and other organs – and he quickly 
became intrigued.

It reminded Richardson of  
another disease he knew  
extremely well: veno-occlusive 
disease (VOD), a serious throm-
botic complication of bone 
marrow transplants that blocks 
circulation in the liver and is  
underpinned by endothelial dam-
age triggered by the effects of 
both chemotherapy and inflam-
mation of the transplant itself. 

Richardson, director of Clinical 
Research for the Jerome Lip-
per Multiple Myeloma Center at 
Dana-Farber, has pioneered the 
treatment of VOD with defibrotide, 
a naturally derived first-in-class 
compound which has proved anti-

inflammatory, anti-thrombotic, and 
pro-fibrinolytic, which reverses 
endothelial injury. Driven by the 
similarity to the blood vessel com-
plications in COVID-19 patients, 
he and other experts formed an 
international study group to test 
defibrotide as a treatment option 
for patients infected with the virus. 
Preclinical studies by the group in 
allogenic transplant mouse models 
performed at Johns Hopkins and 
in Spain showed 80% survivorship 
for animals with severe lung injury 
treated with defibrotide, compared 
to zero in the control group, and 
these results further strengthened 
the rationale for clinical trials in 
COVID-19. 

Early reports from clinical tri-
als showed “some remarkable 
results,” says Richardson, even 
when patients receiving defib-
rotide had been devastatingly ill 
on ventilators and were worsening 
despite receiving other treatments. 

Cancer Scientists Pivot 
to Battle COVID-19
Deploying Dana-Farber expertise 
against a global pandemic

I
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In February 2020, a trial of defi-
brotide led by Richardson and col-
leagues opened at Brigham and 
Women’s Hospital, with other cen-
ters in Boston and New England. 
This was in addition to an ongoing 
study in Michigan. Initial results 
have been especially encourag-
ing, also with complete responses 
and recovery in 80% of critically ill 
patients treated so far, with excel-
lent safety to date.  

“Much of what we know about 
cancer can also help in the fight 
against COVID-19,” says Laurie  
H. Glimcher, MD, president and 
CEO of Dana-Farber. “Dana-
Farber scientists are using their 
cancer knowledge to develop 
potential treatments for the  
novel coronavirus.” 

While most Dana-Farber labo-
ratories were shut down early in 
the second quarter of 2020, “labs 
working on COVID, or wanting to 
work on COVID, could request 

“Many investigators, both lab and clinical, 

  followed their own interests on aspects of 

  COVID-19.”

– William Hahn, MD, PhD

permission to stay operational, 
though with a skeleton crew,” 
says Kevin Haigis, PhD, Dana-
Farber’s chief scientific officer. 

“Many investigators, both  
lab and clinical, followed their 
own interests on aspects of 
COVID-19,” adds William Hahn, 
MD, PhD, chief operating officer 
at Dana-Farber. “We wanted  
to help those who had meritor-
ious projects to be able work 
during the early phases of the  
pandemic when the labs were 
mostly closed.”

In addition, the Center for 
Cancer Genomics helped develop 
different COVID-19 tests for the 

Center for Advanced Molecu-
lar Diagnostics at Brigham and 
Women’s, says Bruce Johnson, 
MD, chief clinical research officer 
at Dana-Farber.

A Race for COVID-19 Drugs 
and Antibodies

While clinical investigators like 
Richardson followed leads on 
how the COVID-19 virus affected 
patients, Dana-Farber laboratory 
scientists focused on clues in the 
basic genetic information that en-
ables the coronavirus to replicate 
and infect human cells. In early 
2020, scientists in China decoded 
and shared the genetic sequence 
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– the instruction manual – of 
SARS-CoV-2, the COVID-19 virus, 
touching off a race in labs around 
the world to develop potential 
treatments.

Thanks to the genetic sequence 
and the subsequent high-resolu-
tion structures  that were pub-
lished, coupled with the similarity 
of SARS-CoV-2 to other coronavi-
ruses, “We know exactly what the 
components of this virus look like 

and we know how its proteins op-
erate, so we know where to target” 
parts of the virus with compounds 
that could lead to drug treatments, 
says Haribabu Arthanari, PhD, a 
cancer biologist at Dana-Farber. 
However, finding chemical com-
pounds that closely and exclusively 
match and bind to key parts of 
the virus – which is essential to 
creating a drug – is a massive and 
time-consuming process.

The COVID pandemic forced 
sweeping changes to Dana-Farber 
laboratory and clinical research 
routines in early 2020 to pro-
tect the safety of scientists and 
patients. Some experiments were 
halted or put on hold; most labora-
tory investigators vacated their 
workspaces and group meetings 
were curtailed; telemedicine inter-
actions replaced in-person visits 
for many patients; and experimen-
tal drugs were shipped to patients 
rather than being dispensed at  
the Institute. 

In the clinical trials arena, 
restrictions limited enrollment 
of some patients and slowed 
the launching of new trials. One 
significant limitation was that re-
searchers accustomed to analyz-
ing fresh biopsy tissues from the 
operating room had to make do 
with frozen specimens. However, 
a study published in 2020 led by 
Sara Tolaney, MD, MPH, found 
that in large part workarounds 
enabled most participants to stay 
on clinical trials, even if it meant 

getting medications at home by mail 
or having laboratory tests done at 
outside facilities, and patient safety 
wasn’t compromised. 

By early 2021, said Tolaney, clini-
cal research in most ways returned 
to normal, with some exceptions. 

“All our therapeutic trials have  
reopened so we can do all our 
normal research activities,” said 
Tolaney, who is the director of the 
breast oncology clinical trials pro-
gram and associate director of the 
Susan F. Smith Center for Women’s 
Cancers. “Some things have 
continued, such as telehealth visits 
and shipment of oral investigational 
therapies, which I think has been 
wonderful for patients.” 

Social distancing requirements 
still in effect have meant many 
research coordinators work from 
home or rotate through the main 
campus. In fact, says Tolaney, the 
experience has been beneficial in 
some ways: “We’ve learned a lot 
of lessons about things that can be 
done remotely.” 

Research laboratories re-opened 

gradually in the first half of 2020, 
with strict limits on how many 
people could occupy a laboratory 
workspace, meaning that some 
groups worked in shifts, and 
group meetings were prohibited. 
But since last June, “my lab has 
been back to work full-time,”  
says James DeCaprio, MD, chief 
of the Division of Molecular and 
Cellular Oncology at Dana-Farber. 
“My lab has enough bays to  
accommodate everyone, but a 
few labs still have to do shift work 
because they have more people 
than bays.” 

Principal investigators can 
spend up to days a week in their 
labs , but since in-person meet-
ings are strictly limited, “there is 
little reason for me or any other PI 
to go to the lab,” DeCaprio says. 
“Zoom has replaced these meet-
ings and works pretty well for the 
most part,” he adds. “Certainly, 
Zoom has enabled a lot of col-
laborations with other institutions 
across Boston, the United States, 
and the rest of the world.”

New Strategies Keep Research on Track 
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Irene Ghobrial, MD, heads the IMPACT study looking at how 
COVID infections and vaccinations affect people with precur-
sor blood cancer conditions.

“We know exactly what the components of this 

  virus look like and we know how its proteins 

  operate, so we know where to target.”

– Haribabu Arthanari, PhD

Arthanari is working with 
postdoctoral fellow Christoph 
Gorgulla, PhD, who developed a 
super-fast computational drug-
screening platform. Using this 
platform, Arthanari and Gorgulla 
screened more than one billion 
compounds each against 40 
different sites on 17 different 
proteins – 15 of which belong to 
the SARS-CoV-2 virus and two of 
which belong to human pro-
teins – which enable the virus to 
bind to (and infect) human cells. 
The screening process gener-
ated more than 1,000 “hits” — 
matches, for each of the 40 sites 
that were targeted, that poten-
tially could enable compounds 
to dock or bind to sites on the 
protein molecules. This extremely 
high-throughput screening was 
accomplished in four weeks using 
computer resources from Google 
Cloud, resulting in more than 50 
billion docking instances.

Some of the compounds that 
matched sites on the COVID 

virus proteins are existing drugs, 
including 161 that have been ap-
proved for human use. Arthanari 
says that 16 of these drugs are 
being considered for clinical trials 
in COVID-19 patients. This work 
was recently published in the 
journal Science and all the data 
is made freely available to the 
research community.

“Many of the sites we screened 
were not yet targeted by other 
groups, but the initial results are 
very promising,” says Arthanari. 
“Thus, we explore new avenues 
on how to tackle the virus.”

Carl Novina, MD, PhD, studies 
the biology of RNA, the infor-
mation molecule in the COVID 

virus. He and 
his colleagues 
developed a 
system to rapidly 
screen for drugs 
that disrupt the 
interactions be-
tween RNAs and 
the proteins that 
bind to them. 
The goal of this 
work is to screen 
for drugs that 
disrupt RNA-
protein interac-
tions crucial for 
SARS-CoV-2 to 
replicate itself 

and thereby foil virus infection. 
The work is funded through a 
Dana-Farber collaboration with 
Takeda Pharmaceutical Co.

Patients infected with coronavi-
rus attempt to fight it off with anti-
bodies generated by the immune 
system. These natural antibodies 
– proteins with a highly specific 
affinity for parts of the virus – can 
be isolated from people who have 
recovered from COVID-19 and 
their plasma antibodies can be 
used to treat patients with severe 
COVID-19. These antibodies can 
also be isolated from immune 
cells from recovered individuals 
or from large human antibody 
libraries and then used to manu-
facture huge quantities of mono-
clonal (identical) antibodies in the 
laboratory. Monoclonal antibodies 
can then become the basis of 
vaccines and drug treatments. 

Wayne Marasco, MD, PhD, an 
expert in creating monoclonal 
antibodies, is leading a COVID-19 
Protective Immunity Study. The 
study has enrolled 150 volunteers, 
including health care workers, 
cancer patients, and others, who 
recovered from COVID-19 infec-
tion. Their blood will be analyzed 
to look for antibodies that have 
been generated against the virus, 
and which could be used in devel-
oping vaccines and treatments.
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Haribabu Arthanari, PhD, is using a new 
rapid screening platform to look for 
compounds to attack the COVID virus.

Antibodies produced by the 
immune system that block the 
activity of an infectious agent are 
called neutralizing antibodies. 
However, they are not always 
totally effective in preventing 
disease. Joseph Sodroski, MD, a 
Dana-Farber researcher who has 
studied the AIDS virus for many 
years, participated in a published 
study that found a diverse set of 
potent neutralizing antibodies in 
the blood of severely ill COVID-19 
patients. Tests showed that these 
neutralizing antibodies could very 
effectively block virus particles 
from infecting cells. Such antibod-
ies “could be used to lessen the 
severity of COVID-19 disease and 
could cooperate with vaccines to 
prevent coronavirus infections,” 
says Sodroski.

COVID-19 Research in the 
Cancer Clinic

In addition to lab-based re-
search, scientists have explored 
repurposing drugs used in cancer 
treatment as potential therapies 
for COVID-19 patients. Richard-

son’s work with defibrotide is one 
example. Another trial, headed by 
Steven Treon, MD, PhD, is exam-
ining the use of ibrutinib, a drug 
used in treating blood cancers, 
to prevent lung injury in patients 
infected with the coronavirus.

Francisco Marty, MD, who was 
an infectious disease specialist at 
Dana-Farber, led trials at Brigham 
and Women’s Hospital of the 
antiviral drug remdesivir, which 
is the only approved drug to treat 
COVID-19. He also led a clinical 
trial of a “cocktail” of different 
monoclonal antibodies made by 
Regeneron to treat hospitalized 
patients with COVID-19. 

Another clinical trial, known as 
PRE-VENT, is trying to determine 
if a drug, pacritinib, a JAK inhibi-
tor used in treating myelofibrosis 
– a rare form of cancer – can 
prevent acute respiratory distress 
syndrome in patients with severe 
COVID-19 disease. JAK inhibitors 
block a cell process known as 
JAK-STAT signaling, which pro-
duces cytokines – small proteins 
that activate immune and inflam-
mation responses. JAK inhibitors 
can help reduce excess cytokine 
release, which can occur in pa-
tients with COVID-19 infections, 
causing damage to the lungs 
and other tissues. Richard Stone, 
MD, chief of staff and director 
of Translational Research in the 

Adult Leukemia Program, is lead-
ing the PRE-VENT trial.

Cancer Patients and  
Coronavirus Vaccines

Dana-Farber scientists are also 
focusing on a major concern at 
the Institute: the increased vulner-
ability of cancer patients to the 
coronavirus. Studies have shown 
cancer patients to be at signifi-
cantly higher risk of infection and 
of developing severe disease. 
One reason is that their immune 
systems are frequently weakened 
by the disease or the therapies 
used to treat it, leaving them more 
susceptible to infection. 

However, there is still a lot to 
be learned about the interaction 
of COVID and cancer, and many 
questions are unanswered. Among 
them: which cancer patients are at 
highest risk of severe COVID-19 in-
fection? How does immunotherapy 
or treatment that suppresses the 
immune system influence suscep-
tibility to the coronavirus? How do 
chemotherapies and targeted drug 
therapies influence vulnerability? 
Could cancer immunotherapies 
such as checkpoint inhibitor  
drugs help? When is it safe to  
resume cancer therapy after 
infection? And how will cancer 
patients respond to the new  
coronavirus vaccines?

These are some of the issues 
being investigated in a study 
called RECOVOR led by Deborah 
Schrag, MD, MPH, chief of Popu-
lation Sciences at Dana-Farber. A 
large team of investigators from 
multiple disciplines are collaborat-
ing on the study, which will com-
pare matched pairs of patients 
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Like others at Dana-Farber, the lab of James DeCaprio, MD, adopted new safety 
precautions during the pandemic.

with and without COVID. The goal 
is to understand what factors 
predispose some cancer patients 
to COVID infection, particularly in 
its severe form, as well as which 
patients recover more easily from 
the disease. Schrag says there  
is some evidence for increased 
risk in patients with leukemia  
and lung cancer and for patients 
who are obese, but the inves-
tigators hope to gather more 
information on risk factors among 
patients who have and haven’t 
had the vaccine.

The RECOVOR study is being 
conducted in both children and 
adults Institute-wide and will 
serve as a shared resource that 
can be used by investigators. 
RECOVOR includes detailed inter-
views of patients who have had 
COVID and investigates the ex-
tent to which COVID has affected 
cancer treatment and recovery.

Researchers will collect blood 
and saliva specimens at intervals 
six months apart. The samples 

will be analyzed for biochemical 
markers associated with better 
or worse responses to the virus. 
They will also search for antibod-
ies that may have developed  
in patients who recover from  
COVID-19 and look at how long  
the antibodies last. 

A separate study, called IM-
PACT, is examining what effect 
COVID infections and vaccina-
tions have on people with blood 
cancer precursor conditions. 
These precursor conditions, 
MGUS (monoclonal gammopathy 
of undetermined significance) and 
smoldering myeloma, are esti-
mated to affect about 12 million 
people and usually don’t cause 
symptoms, despite the presence 
of abnormal proteins in the blood. 
However, they have the potential 
to progress to multiple myeloma,  
a blood cancer.

The study is led by Dana-
Farber’s Irene Ghobrial, MD, who 
founded the Center for Prevention 

of Progression of Blood Cancers, 
where people with precursor 
conditions are monitored. Recent 
research has shown that the im-
mune system is abnormal in peo-
ple with MGUS and smoldering 
myeloma. The IMPACT study aims 
to determine how the immune 
system responds to COVID-19 in-
fection and the long-term impact 
of the virus in patients with these 
precursor conditions. 

Among the questions the 
IMPACT investigators are asking 
are: Do people who have precur-
sor conditions also have greater 
risks for COVID-19? Who is most 
at risk for long-term symptoms 
and immune complications after 
infection with COVID-19? 

“We are doing the IMPACT 
study to truly understand what the 
response of the immune system to 
COVID is – not only to the infec-
tion, but also to the vaccine,” 
Ghobrial says. “Instead of giving 
you a hypothesis – maybe they 
will respond well or not – I can 
actually give you data in a few 
months from now.”

“Research into why patients 
with cancer are at heightened 
risk of developing severe forms  
of the illness is moving very 
quickly,” says Ziad Bakouny, MD, 
MSc, co-lead author of a report 
published in December 2020 on 
the intersection between COVID 
and cancer. The report “gives us 
an opportunity to take a step  
back and take stock of what 
we’ve learned – to get a sense of 
the most promising directions for 
patients, as well as where more 
study is needed, what we need  
to dig deeper into.”



BY SAUL WISNIA

Youth Is Served
Young-Onset Colorectal Cancer Center 
builds a new model of care for young 
adults with colorectal cancer
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David Thau had been experiencing 
symptoms for years: intermittent stom-
ach aches and nausea, bloody stools, 
and – most recently – shortness of 
breath when climbing stairs. A cardiolo-
gist could find nothing wrong with his 
heart, and other doctors were similarly 
stumped. So Thau ignored the pain, 
until it grew so bad in June 2019 that he 
wound up in the emergency room. 

Alexa Morell first noticed blood in 
her stool while on a weekend getaway 
with friends in August 2020. She was 
nervous, but her companions – a group 
including several nurses assured Morell 
it was likely just a hemorrhoid. After 
examining her, Morell’s primary care 
physician and a gastroenterologist 
agreed. Relieved, Morell scheduled a 
colonoscopy to confirm the diagnosis.

In the end, both Morell and Thau were 
shocked by the actual cause of their 
problems: They had colorectal cancer. 

Thau was 34. Morrell was 29. Years 
ago, that would have been startling, but 
colorectal cancer cases are steadily  

Kimmie Ng, MD, MPH, examines 
patient David Thau.
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By 2030, it is estimated that those under 
50 will account for 11% of all colon 
cancer cases. This represents a 90% 
increase since 2010 among men and 
women ages 20-34, and a 27.7% spike 
among those 35-49.

“An early-onset colorectal cancer diagnosis should 

  always be a ‘red flag’ for possible inherited risks 

  to cancer.”

– Matt Yurgelun, MD

rising among men and women 
under age 50.

“Until I got my scan results, 
the thought of cancer just never 
crossed my mind,” says Thau of 
his diagnosis. “I didn’t know the 
warning signs and, at 34, I didn’t 
think it was a possibility. My doc-
tors didn’t either.”

Dana-Farber/Brigham and 
Women’s Cancer Center (DF/
BWCC) is working to change 
that thinking – and the statistics. 
At its Young-Onset Colorectal 
Cancer Center, staff are focused 
on treating patients, educating 
the public, and uncovering the 
genetic precursors to colon and 
rectal cancers. As they help 
young survivors with family plan-
ning, work-treatment balance, 
and other issues central to their 
age group, they are simultane-
ously seeking reasons why their 
numbers are going up.

Through greater awareness, 
and widespread adoption of pre-
ventive techniques like genetic 
screenings and colonoscopies, 
clinicians and researchers are 
hoping to catch cancers sooner, 
when they’re generally more 
treatable, or prevent them from 
developing altogether.

“We hear over and over from 
the very many young patients 
whom we’re seeing now that they 

didn’t even know what colorectal 
cancer was before their diagno-
sis,” says Kimmie Ng, MD, MPH, 
who founded the center in 2019 
and serves as its director. “There 
was no reason for them to neces-
sarily know about it, because it’s 
traditionally been thought of as 
a disease of older people, with 
a median age of diagnosis in the 
late 60s or early 70s. And when 
you’re young and otherwise 
healthy, and you lead a healthy 
lifestyle, cancer is just not on  
your radar.”

This is also true, Ng says, of 
the primary care physicians 
and other providers who see 
younger patients when they first 
seek medical attention for their 
symptoms. Many providers don’t 

consider cancer as a likely cause, 
which can lead to long delays in 
diagnosis – and a more advanced 
stage at diagnosis. Most young 
patients with colorectal cancer 
are diagnosed with stage III or 
IV cancer, which can be harder 
to treat.

Colorectal Cancer  
Screenings and Studies

Colorectal cancer, defined as 
disease that forms in the tissue 
of the colon, rectum, or both, is 
the third-leading cause of cancer 
for men and women in the United 
States – and the second-leading 
cause of cancer deaths when 
men and women are combined. 
Effective screening programs 
for people age 50 and older have 
led in recent years to a steady 
decline in both diagnoses and 
mortality rates for this group, but 
the opposite is happening in those 
younger than age 50. The number 
of men and women under age 50 
diagnosed and dying of colorectal 
cancer is growing about 2% annu-
ally, and most people in this group 
are not being screened regularly.

The U.S. Preventive Services 
Task Force, concerned with this 
development, now recommends 
regular preventive screenings for 
those at average risk for colorec-
tal cancer beginning at age 
45 – down from age 50. Screen-
ing options include stool-based 
tests and colonoscopies, but the 
American Cancer Society and the 
staff within the Colon and Rectal 
Cancer Center at DF/BWCC – of 
which the Young-Onset Center is 
a part – cite colonoscopies as the 
best way to prevent colorectal 
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Kimmie Ng, MD, MPH (on screen), with a patient during a virtual visit.

cancer and detect the disease at 
an early stage. 

The 2020 death of actor Chad-
wick Boseman from colon cancer 
at age 43 brought much-needed 
attention to colorectal cancer, 
and the fact that younger, healthy 
people can develop it. Despite 
being in treatment for four years, 
the “Black Panther” star was in 
excellent physical shape. He also 
kept his condition hidden from 
fans and many friends, underscor-
ing what clinicians and patients 
agree is another challenging as-
pect of colorectal cancer: It is not 
something many people feel easy 
talking about – even superheroes. 

“We need to normalize conver-
sations about your bowel habits 
and symptoms,” says Ng. “By 
talking about colorectal cancer on 
a national stage, which happened 
when Chadwick Boseman died, 
we can help more people learn 
about this disease, open up about 

their symptoms, 
and get them 
seeking medi-
cal attention 
earlier. That  
will save  
more lives.”

Another step aimed at sav-
ing lives: research into possible 
genetic causes for colorectal 
cancer – including those with an 
inherited risk. According to Matt 
Yurgelun, MD, a medical oncolo-
gist and expert in cancer genetics 
at DF/BWCC, one in six individuals 
diagnosed before age 50 has an 
identifiable inherited predisposi-
tion to colon or rectal cancer. In 
order to hunt down these precur-
sors, each person seen in the 
Young-Onset Center is offered 
genetic testing. If a relevant  
genetic alteration is found,  
they are then seen by Yurgelun  
or another physician at Dana- 
Farber’s Center for Cancer  
Genetics and Prevention.

“An early-onset colorectal 
cancer diagnosis should always 
be a red flag for possible inherited 
risks to cancer,” says Yurgelun. 
“For individuals with specific 
forms of inherited cancer risk, 
there may be some particular 
changes to their treatment, like 
targeted therapies or specific 
surgical interventions, that should 
be considered for treatment of 
their colorectal cancer, as well as 
steps for at-risk family members 

to take.”
Environmental factors, includ-

ing obesity and a sedentary life-
style, are also very strongly linked 
to colorectal cancer, but Ng says 
she doesn’t believe these in and 
of themselves are the sole cause 
of the rise in under-50 diagno-
ses – since the vast majority of 
patients seen in the young-onset 
clinic at DF/BWCC are healthy 
and active, and consume a good 
diet. A rise in the use of antibi-
otics by younger people, and 
a vitamin D deficiency due to 
increased time spent indoors, are 
other possibilities. 

“One of the biggest hypotheses 
is related to the microbiome, the 
trillions of organisms that live in 
our gut and profoundly impact 
a variety of different chronic 
diseases,” explains Ng. “Diet 
and lifestyle very closely shape 
our microbiome, which is located 
right where colon cancers de-
velop in our gut. The microbiome 
is thought to have a major role in 
why colon cancers happen, and 
we’re trying to further explore 
how exactly it could be contribut-
ing to young-onset disease.”

Friends and Family  
(Planning) for Colorectal  
Cancer Patients

While the Young-Onset Center 
looks to provide answers and 
prevent future cases, it also 
serves as a source of informa-
tion and assistance for current 
patients. With access to a series 
of ongoing events and resources, 
survivors like Morell – the mother 
of a toddler – can find under-
standing in the waiting room and Colon cancer cell
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Using genetic screening to 
identify an inherited cancer  
predisposition syndrome can  
uncover other cancer risks, and 
help patients mitigate those risks 
through appropriate surveillance 
or other means. According to  
DF/BWCC oncologist and genetics 
expert Matt Yurgelun, MD, it can 
also help to prevent cancer in  
at-risk family members.

Even in cases where a specific 
inherited predisposition syndrome 
cannot be found for an individual 
with young-onset colorectal can-
cer, Yurgelun says, it is important 
for the patient’s family members 
to get screened. Anyone with a 

parent or sibling with colorectal 
cancer should begin their own 
colorectal cancer surveillance 
no later than age 40, or 10 years 
younger than the earliest colorec-
tal cancer diagnosis in the family, 
whichever is earlier. Individuals 
with specific forms of inherited 
colorectal cancer risk, includ-
ing Lynch syndrome – a genetic 
condition associated with higher 
risk – should begin colorectal 
cancer surveillance even earlier, 
and often need screening for other 
forms of cancer.

“We’re just starting to scratch 
the surface of other factors that 
influence risk for young-onset 

colorectal cancer, beyond inher-
ited genetics,” says Yurgelun, 
who directs Dana-Farber’s Lynch 
Syndrome Center. “Many individu-
als with inherited risks of colorec-
tal cancer do not develop it. On 
the other hand, some individuals 
lacking identifiable inherited risk 
syndrome are nonetheless struck 
with a young-onset colorectal 
cancer diagnosis. 

“As we come to understand the 
factors that modify genetic risks, 
including behavior, diet, lifestyle, 
and immunologic factors,” he 
adds, “we can better personalize 
our risk assessment and preven-
tion strategies.”

Who Should Be Screened for Colorectal Cancer?

Matt Yurgelun, MD
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the exam room.
Mary-Brent Brown, the center’s 

research and program coordina-
tor, is the go-to source for pa-
tients and families. Social worker 
Karen Fletcher, MSW, MPH, who 
specializes in the psychosocial 
needs of younger adults and 
their caregivers, leads a series of 
monthly brown-bag lunches for 
active and past patients. Started 
by her predecessor, Katelyn Mac-
Dougall, MSW, LICSW, as regular 
events held on Dana-Farber’s 
Longwood campus, the lunches 
moved to Zoom at the start of the 
COVID-19 pandemic. 

For the past two years, the cen-
ter has marked Colorectal Cancer 
Awareness Month (March) by 
hosting free educational events 
for patients and their loved ones. 
The 2021 series, held on Zoom 
over six March afternoons, 
featured a keynote event with 
Professor Ibram X. Kendi, a leader 
in antiracist research and a stage 
IV colorectal cancer survivor. 
There were also sessions on 
living well, diet and exercise, and 
insights from a panel of research 

experts – moderated by Ng – on 
the latest clinical trials, microbi-
ome research, and immunother-
apy options. Attendees had the 
opportunity to make connections 
during breakout sessions and 
other online activities. 

Such offerings have played a 
pivotal role for Thau in his treat-
ment and recovery. He met with 
MacDougall during each of his 
12 chemotherapy sessions at 
Dana-Farber from July to De-
cember 2019, and credits her for 
helping him feel more comfortable 
discussing his condition. Attend-
ing Fletcher’s brown-bag lunches 
provides an opportunity to swap 
stories with people who can re-
late to his treatment side-effects, 
and his diagnosis prompted him 
to encourage his younger brother 
also get screened.

Thau’s most advantageous mo-
ment at the Young-Onset Center, 
however, came early on.

“The center was incredibly 
helpful on the front end, helping 
me prepare for what I needed to 
do,” Thau explains. “I was think-

ing about starting a future family 
with my wife, Lisbeth, and right 
away they told me they felt that 
chemo may potentially damage my 
sperm. So, before I even began 
treatment, I banked some sperm.

“Your head is spinning when 
you’re that young and find out you 
have cancer,” he adds. “But the 
more I learned about colorectal 
cancer, the more I saw how many 
people my age were getting it. 
That’s why awareness and screen-
ing and other steps like family 
planning are so critical. This is a 
preventable disease.”

Colorectal cancer is most frequently diagnosed at ages 65-74, but cases among 
young adults (ages 20-49) have steadily risen since the mid-1990s – even while  
incidences adjusted for all ages have dropped annually in recent years. 

Mary-Brent Brown, program manager 
of the Young-Onset Colorectal  
Cancer Center
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t’s been more than 130 
years since scientists first 
brought tumor tissue into 
focus under a microscope 
lens. Little did they imag-
ine that what they saw 
harbored the elements  
of a powerful form of 
cancer therapy.

Tumors are hardly 
models of harmony. They 
contain cancer cells by 
the millions, side by side 

with cells from their arch enemy, 
the immune system. Ideally, such 

close quarters combat would 
work to the advantage of the 
immune system, honed by eons 
of evolution to detect and destroy 
cancer cells. But cancer cells 
have used the same eons to  
develop evasive maneuvers 
against an immune attack: 
disguising themselves as normal 
cells, converting immune cells 
into promoters of tumor growth, 
and deploying a variety of other 
strategies to foil or fool the  
immune system’s radar.

To overcome cancer’s trickery, 

The Cellular 
Therapies Revolution
Dana-Farber scientists power ongoing 
innovation in cell therapies for cancer

BY ROBERT LEVY

I



               19  www.dana-farber.org 

Sarah Nikiforow, MD, PhD

scientists have developed a new 
form of therapy built from immune 
cells themselves. Known as cell 
therapy – or, more formally, im-
mune effector cell (IEC) therapy 
– the approach uses genetic 
engineering and other techniques 
to upgrade immune cells’ ability 
to identify, surveil, and ultimately 
destroy malignant cells.

The best-known form of IEC 
therapy, largely because it was 
the first out of the gate, is chi-
meric antigen receptor or CAR 
T-cell therapy, which is created by 

The making of a CAR T cell:  
In the illustration at left, a virus 
(with spikes) carrying specific 
DNA instructions enters an  
immune system T cell (the large 
blue sphere). Here, the virus 
releases the coils of DNA into the 
cell. The T cell will use them to 
make proteins that help it target 
the patient’s cancer cells.

equipping a patient’s own immune 
system T cells with a receptor 
that binds to tumor cells and 
spurs an immune attack on them. 
It has been joined by a platoon 
of other cell therapies – natural 
killer (NK) cells, engineered T 
cell receptor (TCR) therapy, and 
tumor-infiltrating lymphocytes 
(TILs) – all designed to improve on 
the immune response bequeathed 
by nature.

It is hard to overstate the speed 
at which the field is moving. At 
Dana-Farber, which has been at 

the forefront of testing and devel-
oping many of these therapies, 
the first clinical trial of an experi-
mental CAR T-cell therapy opened 
in 2015. As of early 2021, five com-
mercially-produced CAR T-cell 
therapies have been approved by 
the Food and Drug Administra-
tion (FDA) as standard treatment 
for adults with aggressive B-cell 
lymphoma or mantle cell lym-
phoma, children and young adults 
with aggressive B-cell lymphoma 
or acute lymphoblastic leukemia 
(ALL), and, most recently, adults 
with follicular lymphoma and 
multiple myeloma.

Impressive as this list is, it’s 
destined to grow. Behind it is a 
research pipeline stocked with 
CAR T and other cell therapies 
for a wide range of cancer types 
– approaches in every stage of 
development from initial labora-
tory studies to tests in model 
systems to final-stage clinical 
trials in patients. Dana-Farber 
researchers are involved all along 
the way, with chemical biologists 



Like a great teacher or pilot, cell 
therapies are made, not born. Al-
though they derive from living things 
– immune system cells – they are 
inherently a manufactured product, 
made by enhancing the cells’  
ability to identify, attack, and kill 
cancer cells.

Creating such therapies requires 
not only a high degree of technical 
expertise, but also a facility de-
signed to meet exacting standards 
for product purity, consistency, and 
safety. At Dana-Farber, the Connell 
and O’Reilly Families Cell Manipula-
tion Core Facility (CMCF) enables the 
Institute to provide the latest cell-
based therapies to patients while 
creating new therapies for study in 
clinical trials.

Since the lab was established in 
1996, the CMCF has grown rapidly 
and is now located in a new 30,000 
square-foot facility dedicated to 
supporting novel cellular therapies. 
The CMCF produces CAR T cells, 
memory-like natural killer (mlNK) 
cells, and a variety of other adoptive 

cell therapies, as well as making 
tumor vaccines and processing 
blood-forming stem cells for trans-
plantation. In 2020, the facility pro-
cessed cells for more than 900 adult 
and pediatric stem cell transplants 
and supported more than 60 clinical 
trials involving cell therapies.

While most CAR T-cell therapies 
are made by commercial labs, the 
ability to produce them in-house is 
a significant advantage, says CMCF 
Executive Director Jerome Ritz, 
MD. “For a commercial product, the 
patient’s cells need to be shipped to 
an outside facility for manufacture 
and testing and then shipped back. 
It can take weeks or months to 
complete the process. At the CMCF, 
we can have a CAR T-cell therapy 
ready to infuse within seven to 
eight days.”

The CMCF is a particular asset 
for early-phase clinical trials. 
“When a potential cell therapy 
emerges from the laboratory, we 
work with investigators and local 
companies to develop a process for 

manufacturing these cells on a large 
scale for patients enrolled in the first 
clinical trials evaluating the safety 
and efficacy of these products,” Ritz 
remarks. “There’s a critical role for 
academic facilities like ours in sup-
porting early-phase clinical trials.”

The CMCF has recently invested in 
technology to speed up the manu-
facture of CAR T and other cellular 
therapies. Four CliniMACS Prodigy in-
struments, which automate the entire 
process of CAR T-cell therapy produc-
tion, are in use for multiple trials of 
new therapies. “Automated systems 
make more consistent products and 
reduce the time and effort involved by 
half to two-thirds,” Ritz says. 

Jerome Ritz, MD

developing new ways of engi-
neering cells, the Connell and 
O’Reilly Families Cell Manipula-
tion Core Facility (CMCF) making 
CAR T cells for clinical trials, and 
physician-scientists leading trials 
of new therapies. As 2021 began, 
the Institute was conducting 20 
trials of CAR T-cell therapies, two 
of NK cell therapies, two of TCR 
therapies, and two of TILs.

“Immune effector cell therapies 

are the focus of a tremendous 
amount of research at both 
the basic-science and clinical 
research level,” says Sarah 
Nikiforow, MD, PhD, techni-
cal director of Dana-Farber’s 
Immune Effector Cell Therapy 
program. “For all the benefit 
they’ve shown and for all the 
progress we’ve made, we’re still 
in the early stages of exploring 
their potential.”

Cell Therapy Adds a New  
Option to Cancer Treatment

Cell therapy is often said to 
be a new, “fifth pillar” of cancer 
treatment – joining surgery, radia-
tion therapy, chemotherapy, and 
targeted therapy in the cancer 
armamentarium – but it actually 
represents a more fundamental 
change. For the past hundred 
years, human intervention, in  
the form of surgery, radiation,  
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Dana-Farber’s Connell-O’Reilly Core Facility



Caron Jacobson, MD, MMSc, is medical director of Dana-Farber’s Immune Effector 
Cell (IEC) Therapy program.

“As a research institution, we have a lot of 

  optimism about where this field is headed.”

– Caron Jacobson, MD

or drugs, has been the driving 
force of cancer treatment: the 
physician introduces an outside 
agent or action that directly tar-
gets cancer cells. It is humanity 
vs. cancer, with no intermediary. 
In cell therapy, the immune sys-
tem takes the lead, with science 
and technology providing an  
assist. The immune system  
brings millennia of experience  
in fighting cancer; the new  
therapies supplement that  
with human ingenuity.

CAR T-cell therapy scored its 
initial success in patients with 
blood cancers. In clinical trials, 
it generated early remissions in 
more than 80% of patients with 
B-cell ALL and nearly half of 
patients with B-cell non-Hodgkin 
lymphoma, all of whom had 
stopped responding to other 
forms of treatment.

Results like that captured the 
attention of the scientific world 
and set in motion a worldwide 
effort to explore the capabilities 
of this new therapy, applying it 
to other kinds of cancer, asking 
whether it can be made even 
more effective, and working on 
versions that could be pre-made 
rather than manufactured indi-
vidually for each patient. The field 
today vibrates with the energy 
and creativity more commonly 
associated with a new art form, 
as researchers in academia and 

industry probe its possibilities and 
test its potential.

The current roster of clinical 
trials of CAR T-cell therapies at 
Dana-Farber for patients with 
lymphoma illustrate this range. Tri-
als differ by the type of lymphoma 
being treated and the therapy 
being tested (different CAR T-cell 
therapies may target different 
proteins on cancer cells). Some 
trials involve CAR T-cell therapies 
alone, some involve combination 
with other therapies. Some target 
rare types of lymphoma, others 
deal with more common forms. 
Some are for adults, others are for 
children and young adults.

“As a research institution, 
we have a lot of optimism about 

where this field is headed,” says 
Caron Jacobson, MD, MMSc, 
medical director of Dana-Farber’s 
Immune Effector Cell (IEC) 
Therapy program, which supports 
clinical trials of IEC therapies at 
the Institute. “Clinical trials of 
CAR T-cell and other IEC thera-
pies have the potential to benefit 
patients who have run out of 
other treatment options. If we can 
offer trials to patients in that posi-
tion, we both benefit patients and 
further the field as a whole.”

As the number of IEC therapy 
trials at Dana-Farber has grown, 
so has the size of the staff that 
supports them. “A standard clini-
cal trial might require a visit to the 
clinic for blood work once every 
three weeks. A patient in an IEC 
trial, by contrast, might be in the 
hospital for two to three weeks, 
with continuous monitoring of 
vital signs, symptoms, and other 
information,” Jacobson explains. 
“These steps require an extremely 
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Kai Wucherpfennig, MD, PhD, leads critical early research that may spark new therapies.
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high level of coordination, quality 
control, and documentation.”

CAR T-cell therapies have so 
far proven far more effective in 
hematologic cancers such as 
lymphoma, leukemia, and multiple 
myeloma than in solid tumors. 
There are a variety of reasons for 
this. Solid tumors don’t want unin-
vited guests: their toxic, immune-
suppressing interiors discourage 
T cells from entering or staying 
very long. And whereas B-cell 
lymphoma and ALL cells all carry 
a single protein marker that can 
be targeted by CAR T cells, solid 
tumor cells carry multiple different 
markers. Nevertheless, research-
ers have recently developed new 
varieties of CAR T cells specifi-
cally for solid tumors. Several of 
these therapies are now in  
clinical trials at Dana-Farber for 
lung, breast, cervical, head and 
neck, gastrointestinal, and other 
solid tumors.

Each of these trials benefits 
from the experience Dana-Farber 
physician-scientists gained in 
using CAR T-cell therapies to 
treat patients with hematologic 
malignancies. The IEC program 
led by Jacobson ensures that that 
expertise is shared.

“Each solid tumor disease 
center at the Institute now has a 
representative on the IEC pro-
gram,” Jacobson says. “They 
propose trials that they’re inter-

ested in opening, and we offer 
personnel to support them, includ-
ing clinical research coordinators 
and research nurses. We also 
have physicians trained in cell 
therapy who can work with solid 
tumor physicians in managing the 
patients on these trials.”

And because Dana-Farber is 
home to basic scientists as well 
as clinical trial leaders, these tri-
als do far more than test whether 
a new cell therapy is safe and 
effective. “We’re able to learn 
something from virtually every 
patient, because we’re able to 
collect blood, bone marrow, and 
tumor samples from them and 
study the samples at a genetic 
level and an immunological level 
to understand how these thera-
pies work, why they sometimes 
don’t work, and how they might be 
improved,” Jacobson remarks.

Exploring New Cell  
Therapy Capabilities

The development of CAR T-cell 
therapies for solid tumors may 
just hint at their ultimate versatil-
ity. For example, researchers are 
engineering CAR T cells that are 
available “off the shelf” rather 
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A Guide to Cellular Therapies

Chimeric Antigen Receptor 
(CAR) T cells

Immune system T cells that have been 
genetically engineered to target a   
specific protein on tumor cells

Approved as standard therapy for 
adults with B cell lymphoma, mantle 
cell lymphoma, follicular lymphoma, 
and multiple myeloma, and children 
and young adult adults with acute 
lymphoblastic leukemia. Being stud-
ied in clinical trials for patients with 
solid tumors including prostate, 
breast, stomach, and renal cancers, 
among others.

Cells that are part of the immune   
system’s first line of defense against
infection and disease

Clinical trials of specially en-
hanced NK cells are under way 
at Dana-Farber for patients with 
acute myelodysplastic syndrome, 
acute myeloid leukemia, or head 
and neck cancers.

T-cells equipped with a new receptor 
that enables them to latch onto spe-
cific target proteins on tumor cells

Being tested in clinical trials at 
Dana-Farber for patients with 
melanoma, sarcoma, or head and 
neck cancer.

Have shown effectiveness in 
clinical trials for some patients with 
melanoma. Dana-Farber to open tri-
als for patients with cervical cancer 
or lung cancer.

T cells from within a patient’s tumor 
are collected, allowed to multiply in a 
lab, and reinfused into the patient

Natural killer 
(NK) cells 

Engineered T-cell receptor 
(TCR) therapy 

Tumor-infiltrating lymphocytes 
(TILs) 

Types Description Uses

than having to be custom-made 
for each patient from his or her 
own T cells. Other scientists 
are working on CAR T cells that 
secrete immune-stimulating 
substances, potentially increasing 
the cells’ effectiveness. Others are 
developing CAR T cells that target 
not just one but multiple cancer 
cell proteins. Even the process of 
administering CAR T-cell therapies 
is being scrutinized for greater 
efficiency. Doctors envision a day 
when treatment with a CAR T-cell 
therapy involves not a weeks-long 

hospital stay, but an outpatient 
visit. Each of these presents con-
siderable technical and scientific 
challenges, but researchers are 
working to overcome them.

“There are two things that keep 
me enthusiastic about this field,” 
says Eric Smith, MD, PhD, direc-
tor of Translational Research, 
Immune Effector Cell Therapies, 
at Dana-Farber. “First, the ceiling 
for genetically modifying cells is 
so incredibly high and there are 
so many uses for this technology. 
It has already demonstrated an 

ability to produce deep remissions 
and potentially cures in patients 
who previously lacked any thera-
peutic option.”

Reason number two is Dana-
Farber-centric. “We can move 
this field so rapidly because we 
have a cell product manufacturing 
facility – the CMCF – right here. 
We can move new therapies from 
the lab into patient testing in 12-18 
months, which is light speed in a 
field like this. We have clinicians 
with tremendous experience in de-
livering cellular therapies, as well 

The number of adult patients treated with CAR T-cell therapies at Dana-Farber has risen sharply since 2015 when the therapies 
became available in clinical trials. In 2017, the Food and Drug Administration gave its first approval of a CAR T-cell product as 
standard therapy for certain cancers.
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as basic scientists, immunologists, 
and disease-specific researchers 
who really want to collaborate. It’s 
a tremendous advantage.”

Smith was a physician-scientist 
at Memorial Sloan Kettering Can-
cer Center when the initial reports 
on CAR T-cell therapy trials were 
published. “I saw the exciting 
results and really was all in,” he 
says. “It changed the course of 
my research.” He went on to lead 
the development of one of the first 
CAR T-cell therapies for multiple 
myeloma, which produced a re-
sponse in 92% of patients in a clin-
ical trial. He joined Dana-Farber 
in 2020 and is leading the effort 
to build a “preclinical pipeline” 
to carry novel cell therapies from 
the laboratory bench to the CMCF, 
where they will be manufactured, 
and ultimately to patients.

Feeding that pipeline are ef-
forts such as the research by Kai 
Wucherpfennig, MD, PhD, chair of 
Cancer Immunology and Virology 
and director of Cancer Immuno-
therapy Research. Some cancer 
cells, under stress because of 

damage to their DNA, deck them-
selves in the MICA protein, which 
invites natural killer (NK) cells to 
come and destroy them. But, as 
if the tumor cells develop second 
thoughts about their death wish, 
they often shed this protein to 
hide themselves from an immune 
attack. Dana-Farber scientists en-
gineered antibodies that target the 
site of this shedding, essentially 
locking MICA in place. “We’re  
essentially taking this normal 
process of immune surveillance of 
cancer cells and supercharging it,” 
Wucherpfennig says.

That’s step one of the new ap-
proach. The second step involves 
a technological tour de force 
that essentially gives cells a new 
identity. Scientists at a biotech 
company take skin cells and 
reprogram them to an embryonic 
state – turning them into “induced 
pluripotent stem (iPS) cells” that 
can be steered into becoming any 
cell in the body. The biotechni-
cians turn the iPS cells into T 
cells and NK cells with a CAR – a 
genetically engineered receptor – 
that specifically targets the MICA 
protein on tumor cells.

In studies in animal models car-
rying human-like tumors, the two-
step therapy showed “substantial 
efficacy” Wucherpfennig says. He 
and his colleagues are currently 
planning out the first clinical trial 
of the therapy in patients with 
prostate cancer, a good candidate 
for this approach because the 
tumor cells tend to have a large 
supply of MICA.

On another front, researchers at 
Dana-Farber and Massachusetts 
General Hospital (MGH) have cre-

ated molecular on and off switch-
es to control the activity of CAR 
T cells and potentially reduce the 
toxic side effects associated with 
the therapy. Powerful as it is, CAR 
T-cell therapy sometimes triggers 
cytokine release syndrome, an 
inflammatory reaction that can 
cause neurological, pulmonary, 
or other problems. By applying a 
small protein tag to CAR T cells, 
researchers were able to ticket 
the CAR for destruction – tem-
porarily blocking the activity of 
the CAR T cell without killing the 
cell – when patients were treated 
with the drug lenalidomide. The 
technique may make it possible to 
fine-tune the intensity of CAR T-
cell activity and dial it back when 
it becomes excessive.

“The long-term goal is to have 
multiple different drugs that con-
trol different on and off switches 
so scientists can develop ever-
more powerful complex cellular 
therapies,” says Dana-Farber’s 
Chair of Medical Oncology Benja-
min Ebert, MD, PhD, who led the 
research with Max Jan, MD, PhD, 
and colleagues at MGH.

Exploring Other Forms  
of Cellular Therapy

Trailing CAR T cells in stage of 
development but not in promise or 
potential are other forms of cel-
lular therapy, including NK cells, 
tumor-infiltrating lymphocytes, 
and engineered T-cell therapy.

NK cells possess some natural 
advantages as cancer fighters. 
As the first wave of defenders 
against infection and disease, 
they display a take-on-all-comers 
spirit that results in a rapid, if 

Eric Smith, MD, PhD
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brief, attack on tumor tissue. 
They’re ruthless, literally ripping 
cancer cells open and poison-
ing them, and mobile, able to 
catch cancer cells circulating in 
the body. But they lack T cells’ 
longevity and ability to remember 
previous infections. And they 
don’t multiply as heartily as T cells 
when infused into patients.

Researchers have overcome 
some of these shortcomings by 
developing NK cells with a height-
ened ability to remember, pro-
liferate, and persist in the body. 
These enhanced cells, dubbed 
memory-like NK (or mlNK) cells, 
have achieved impressive results 
in early clinical trials in patients 
with acute myelogenous leukemia 
(AML), myelodysplastic syndrome 
(MDS), and other cancers.

As head of Dana-Farber’s NK 
cell program, Rizwan Romee, MD, 
leads both laboratory and clinical 
research in mlNK cells. One clini-
cal trial, currently open, is testing 
the therapy in patients with AML 
or MDS who have relapsed after 
a stem cell transplant. One of the 
trial participants was the first 
person with blastic plasmacytoid 
dendritic cell neoplasm, a rare ag-
gressive blood cancer, to be treat-
ed with mlNK cell therapy. “He’s 
now approaching five months 
after treatment and is doing spec-
tacularly,” Romee says. “Here is 
someone who had really, really 
limited options for treatment, and 
we were able to help him.” While 
it’s too early to draw conclusions 
about the long-term effectiveness 
of the therapy in patients on the 
trial, the early signs are encourag-
ing, Romee remarks.

Another trial, led by Glenn Han-
na, MD, is testing a combination 
of mlNK cell therapy, an immune 
checkpoint inhibitor drug, and 
a long-acting immune-signaling 
agent in patients with head and 
neck cancers.

“Because of the promising 
activity mlNK cells have shown in 
these trials, we’re exploring how 
to make them work even better,” 
Romee says. “One way is to arm 
them with CARs” – to equip them 
with receptors keyed to specific 
proteins on tumor cells. He and 
colleagues are currently planning 
a clinical trial of these “CAR mlNK 
cells” in patients with ovarian 
cancer that has become resistant 
to standard lines of treatment. 

With colleagues in Dana-Farber’s 
Center for Prevention of Progres-
sion, he is developing a trial of 
CAR mlNK cells in patients with 
smoldering myeloma, a precursor 
of multiple myeloma. The trial will 
examine whether the therapy can 
prevent the precursor condition  
from advancing to myeloma itself.

Expanding the Uses  
of Cell Therapy

The future of cell therapies 
extends beyond CAR T- and 

NK-cell therapies, and beyond 
cancer. Investigators are optimis-
tic that the FDA will soon issue its 
first approval of a TIL therapy for 
patients with melanoma. Clinical 
trial results in these patients have 
been so encouraging that Dana-
Farber researchers are working to 
open trials of TILs in lung cancer 
and cervical cancer.

One approach currently  
under development is the use of  
a CAR T-cell therapy trial for  
patients with a non-cancer  
condition – bullous pemphigus, an 
autoimmune disease of the skin. 
Research efforts will focus on 
whether CAR T cells targeting  
the immune cells that cause the 
disease can be effective in taming 

it.“It’s an incredibly  
rapid pace,” Eric Smith says.  
There are many groups,  
both in academia and industry,  
that are prioritizing developing cel-
lular therapies because  
they can be so powerful and trans-
late to the clinic so rapidly. With 
the improvements in synthetic 
biology and cellular engineering, 
and with manufacturing moving 
at a rapid pace, there’s enormous 
momentum toward creating the 
cell therapies of the future.”

“The long-term goal is to have multiple different   

  drugs that control different on and off switches so 

  scientists can develop ever-more powerful 

  complex cellular therapies.” 

– Benjamin Ebert, MD, PhD
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D I S A P P E A R I N G  A C T: 

In the era of modern, so-called 
“targeted” cancer medicines, 
creating new drugs generally 
goes something like this: Design 
a molecular wrench that will 
jam the gears of tumor cells by 
blocking the action of a particular 
protein (the “target”), thereby 
halting tumor growth. But a new 
paradigm is evolving, pioneered 
by a cadre of researchers at 
Dana-Farber, and its guiding prin-
ciple is fundamentally different. 
Instead of blocking the activity of 
cancer-promoting proteins, toss 
them into the cellular garbage bin 
and remove them altogether. It’s 

an approach known as targeted 
protein degradation, and it’s gain-
ing momentum. 

What makes this emerging 
class of cancer therapeutics so 
promising is not only their poten-
tial power – eliminating a protein 
outright can be much more pro-
found than simply blunting its ac-
tions – but also their ability to take 
aim at molecules that traditional 
drug-making technologies have 
struggled to reach for decades.

“There are a wide range of tar-
gets that we know to have great 
potential for treating cancer, but 
that have been largely inacces-

BY NICOLE DAVIS, PHD                 
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D I S A P P E A R I N G  A C T: 

sible to drug development in the 
past,” said Benjamin Ebert, MD, 
PhD, chair of Medical Oncology 
at Dana-Farber. “Targeted protein 
degradation opens up incredible 
opportunities for accessing those 
‘undruggable’ targets.”

Thalidomide Goes From  
Infamy to Innovation

Cells routinely dispose of old or 
damaged proteins, breaking them 
down into their essential parts 
and reusing the components to 
build new proteins. Twenty years 
ago, researchers first proposed 
an idea to harness this system in 

a targeted way using chimeric 
molecules – in which fragments of 
two different molecules are joined 
together to create an entirely new 
one. Like a two-headed snake, 
one end of the chimera binds to a 
protein of interest and the other 
end to the protein-degrading ma-

chinery, thereby forcing destruc-
tion of the target. 

“At the time, researchers had 
shown this could work in artificial 
systems, but not at the concentra-
tions or with molecules that were 
likely to become drugs,” said 
Nathanael Gray, PhD, a chemical 

Pioneering a new class of cancer drugs 
designed to make tumor-promoting 
proteins disappear

“It’s critically important to understand on a molecular 

  level how these molecules recruit their substrates 

  and why some work and some don’t.”

– Eric Fischer, PhD
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biologist at Dana-Farber. “It was 
basically a neat trick in the realm 
of chemical biology.”

But the field began to shift in a 
big way about a decade later. Two 
research teams, one led by Ebert 
and another by Dana-Farber’s 
William Kaelin, MD, a 2019 Nobel 
Laureate, were studying a new 
blood cancer drug. Known as  
lenalidomide, it is a chemical 
cousin of thalidomide, the  
infamous morning sickness pill 
recalled in the 1960s due to the 
devastating birth defects it inflict-
ed on thousands of children. With 
strict regulations in place, thalido-
mide and its relatives had been 
repurposed as safe and effective 
treatments for multiple myeloma 
as well as other blood cancers. 
Precisely how the drugs worked, 
however, remained unknown.

Some pivotal clues emerged 
when Ebert, Kaelin, and their 
colleagues reported in 2014 that 
lenalidomide targets two proteins, 
IKZF1 and IFZF3, for destruc-
tion. When the drug is present, 

these proteins are recognized by 
a member of the cells’ protein-
recycling system and flagged for 
degradation. 

Remarkably, IKZF1 and IKZF3 
are among a large group of 
regulatory proteins called tran-
scription factors, which are often 
key drivers of tumor growth. 
Although these regulators are 
widely viewed as linchpins of 
modern cancer therapy, they are 
notoriously difficult to design 
drugs against. With their smooth, 

featureless 
surfaces, they 
are like tiny cue 
balls – devoid 
of any nooks or 
crannies where a 
drug might bind.

“When this 
mechanism was 
discovered, 
people began to 
believe that pro-
tein degradation 
could become 
a more general-

ized approach,” said Gray. “With 
a successful drug already on the 
market, nobody could say it would 
never work – and that really gal-
vanized the field.”

Detailed studies of the thalido-
mide-like drugs are now helping 
to chart another critical path: 
how to purposefully design more 
transcription-factor-demolishing 
drugs. IKZF1 and IKZF3 contain a 
characteristic molecular pattern, 
known as a C2H2 zinc finger. It 
turns out that in humans, hun-

Eric Fischer, PhD, leads research into new protein targets.

Recognizing the extraordinary 
potential of targeted protein 
degraders in cancer, in 2018 
Dana-Farber established a new 
center dedicated to furthering the 
science of protein degradation 
and advancing the most prom-
ising drug candidates toward 
clinical development. The new 
venture, called the Center for 
Protein Degradation, is led by  

Nathanael Gray, PhD, and Eric 
Fischer, PhD. Deerfield, an invest-
ment management firm focused 
on healthcare, pledged $80 mil-
lion as well as operational and 
managerial support.

 “This is a very unique set-up 
that allows us to make our tech-
nology available to any investiga-
tor at Dana-Farber who wants 
to pursue a project in this space 

and, at the same time, push the 
most promising innovations  
along a therapeutic path and  
really deliver them to patients,” 
said Fischer. 

The center has already spun 
out a new company co-founded 
by Fisher and Benjamin Ebert, 
MD, PhD. The new venture, called 
Neomorph, seeks to identify novel 
protein-degrading drugs. 

New center to propel protein-degrading drugs
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dreds of other transcription fac-
tors harbor this same motif, too.

By carefully dissecting how the 
thalidomide-like drugs interact 
with their molecular partners (also 
called “substrates”), Ebert and 
his colleagues, along with Dana-
Farber’s Eric Fischer, PhD, and his 
team, are working out how other 
zinc-finger-containing transcrip-
tion factors might be placed in the 
crosshairs of protein degraders. 

“It’s critically important to 
understand on a molecular level 
how these molecules recruit their 
substrates and why some work 
and some don’t,” said Fischer. 
“With this knowledge, we can use 

sophisticated computer model-
ing to help us uncover even more 
potential targets.”

His work is not only helping 
spur the design of powerful new 
cancer drugs but also shedding 
light on why the tragic outcomes 
wrought by thalidomide – children 
with severely shortened, mal-
formed limbs as well as  
other birth defects – were not 
detected earlier during its  
clinical development.

Expanding the ‘Cookbook’  
of Protein Degradation

Thalidomide and its derivatives 
have blazed a trail toward har-
nessing protein degradation as a 
broad therapeutic strategy in can-
cer. But Dana-Farber researchers 
are learning there may be multiple 
routes to that goal. 

Ebert, Fischer, and their col-
leagues recently studied a 
collection of molecular inhibitors 
designed to neutralize a protein 
called BCL6. Like IKZF1 and IKZF3, 
it acts as a transcription fac-
tor and plays an important role 
in cancer – specifically, certain 
types of lymphoma. Remarkably, 
the scientists found that one of 
the anti-BCL6 molecules, called 
BI-3802, caused the protein not to 

malfunction, but to disappear.
“It’s a pretty amazing result, 

you add this molecule and BCL6 
just goes away, while essentially 
all of the other proteins remain 
changed,” said Ebert. “It’s incred-
ibly selective – and targets an 
important protein that we were 
never able to access before.”

But the protein’s path to demise 
is also unusual. Instead of flag-
ging BCL6 for degradation, BI-3802 
causes BCL6 to stick to itself, 
fashioning a continuous thread of 
individual proteins joined together. 
Such polymers are highly unusual, 
so cells quickly identify them. As a 
result, the BCL6-beaded strings are 
tagged for recycling and degraded. 

In addition to its central role in 
driving some cancers, BCL6 has 
another noteworthy feature – like 
IKZF1 and IKZF3, its molecular 
structure sports a distinctive pat-
tern. This one, known as a BTB 
domain, is also shared across 
multiple different proteins. 

“Just as with thalidomide, if 
we understand in detail how the 
degradation of BCL6 happens, we 
can enable new classes of small 
molecules that act as protein de-
graders,” said Fischer. “In this way, 
we are constantly expanding the 
cookbook of protein degradation.”

Benjamin Ebert, MD, PhD, is chair of 
Medical Oncology at Dana-Farber.

“There are a wide range of targets we know are 

  really important for treating cancer and that have  

  been largely inaccessible to drug development in 

  the past,”

– Benjamin Ebert, MD, PhD
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Nathanael Gray, PhD, co-leads the Center for Protein Degradation.

Creating Protein Slayers  
in the Lab

In the past, accidental discov-
eries have helped drive the field 
of targeted protein degradation. 
Now, a top priority for the Dana-
Farber team is figuring out how 
to intentionally design protein 
degraders against novel targets, 
rather than unearthing them by 
chance. That is an ambitious 
endeavor – one that involves cre-
ating an entirely new framework 
for discovering drugs as well as a 
new Dana-Farber center dedi-
cated to propelling protein slayers 
toward the clinic. 

“A conventional drug is all 
about binding, how sticky you 
make it. But a degrader is more  
of a matchmaker – its job is to  
get the two parties in the right 
position and then get out of the 
way,” said Gray. “So, you have  
to reinvent the way you screen  
for and develop molecules that  
do that.” 

One approach draws inspiration 
from those early molecular chime-
ras – the miniature double-headed 
snakes that helped launch the 
field. To build such bi-functional 
molecules, the scientists must 
tinker with and join two types of 
components: molecules already 
proven to interact with the target 

protein of interest and mol-
ecules that recruit the protein 
degrading machinery. By making 
a variety of pairwise combina-
tions and testing their destruc-
tive power, the team can glean 
which molecular duos are the 
most effective degraders.

Fischer’s and Gray’s labora-
tories, together with a group at 
Korea University led by Taebo 
Sim, PhD, recently completed 
such an undertaking, focusing 
on an important class of pro-

teins, called kinases, which play 
crucial roles in controlling tumor 
growth. While crafting drugs 
against kinases is generally an 
easier feat than drugging tran-
scription factors – in part be-
cause they have grooves on their 
surfaces where a drug can readily 
bind – these proteins can often 
outsmart conventional medicines. 
Targeted degradation offers a 
promising workaround. 

The research team wanted to 
figure out what it would take to 
degrade any kinase in human 
cells – there are roughly 200 hu-
man kinases in total. Their vast 
data set, which is made publicly 
available online, helps demystify 
some of the design principles for 
kinase degraders and lays the 
foundation for a new generation 
of cancer drugs.

“What’s most exciting about 

“A conventional drug is all about binding, how 

  sticky you make it. But a degrader is more of a 

  matchmaker — its job is to get the two parties in 

  the right position and then get out of the way.”

– Nathanael Gray, PhD
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Researchers use many tools to identify and design protein degraders.

this field is the prospect of ex-
panding the druggable space,” 
said Fischer. “That’s remarkable 
not only from the standpoint of 
scientific discovery but also, 
importantly, for profoundly 
impacting patients in the years 
to come.” 

The researchers acknowledge 
that the unique community at 
Dana-Farber is crucial for driv-
ing their work forward. Projects 
focused on targeted protein 
degradation require a broad 
range of scientific expertise, 
from genetic screens and mo-
lecular biology, to biochemistry 
and structural biology.

“It’s impossible for any single 
lab to have the breadth of skills 
needed,” said Ebert. “So, the 
only way to really move the nee-
dle, for science and for patients, 
is through collaboration.”

Eric Fischer, PhD, and his team 
have toiled for years to figure out 
how thalidomide and its chemi-
cal cousins work in cells. Along 
the way, they have helped solve 
a longstanding mystery of how, 
at a molecular level, thalidomide 
causes birth defects. 

In blood cells, thalidomide 
recognizes two proteins, IKZF1 
and IKZF3, and targets them for 
demolition. But what about other 
tissues, like those that are des-
tined to form limbs? 

Fischer and his team discovered 

that those cells contain a related 
transcription factor called SALL4, 
which, like IKZF1 and IKZF3, is 
part of the zinc-finger family. 
Importantly, SALL4 is required for 
normal limb development. And 
in the presence of thalidomide, 
it, like its relatives, is marked for 
destruction.

While thalidomide underwent 
extensive pre-clinical testing – in 
animal models, including mice 
– no signs of birth defects were 
uncovered. It turns out that slight 
genetic differences in SALL4 in 

certain animals, such as mice 
and fish, make the protein indif-
ferent to the drug’s effects. But 
in other organisms, including 
humans, primates, and rabbits, 
SALL4 is vulnerable to thalido-
mide-induced degradation.

“One of the big challenges for 
the field will be how to really 
prove your degrader is safe when 
there can be these big species 
differences and also massive dif-
ferences in degradation between 
different tissues and organs,” 
said Nathanael Gray, PhD. 

Thalidomide studies offer another cautionary tale
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can now be used as part of standard treatment for 
adult patients with MCL that has either relapsed or 
does not respond to other treatments.

“This is an incredibly exciting advancement in the 
treatment of mantle cell lymphoma, which is histori-
cally an incurable lymphoma with relatively short 
survival when chemotherapy stops working,” says 
Caron Jacobson, MD, medical director of the Immune 
Effector Cell Therapy Program at Dana-Farber and an 
investigator involved in the trial.

When Dos Anjos, 57, found a lump under his armpit 
in November 2017, he did not initially get it checked 
“because it didn’t hurt.” Abdominal and back pain 
eventually led the Brockton, Mass., resident to his 
physician. Dos Anjos had stage IV MCL, involving 
his bone marrow, spleen, and stomach. Referred 
to Dana-Farber for treatment, he went through two 
different courses of chemotherapy. After an initial 
partial remission, his disease began progressing 
again – qualifying him for the trial. He received his 
KTE-X19 CAR T cells in late 2018.

“Jose had an outcome that everyone hopes for 
when starting any treatment, let alone a clinical 
trial,” says Austin Kim, MD, Dos Anjos’ Dana-Farber 
oncologist. “He had minimal side effects, tolerated 
the treatment extremely well, and remains in com-
plete remission. His success and the success of 
other patients on this trial will change the landscape 
of treatment in mantle cell lymphoma and allow other 
patients like Jose to have access to this potentially 
curative therapy.”

In the meantime, with his check-ups at Dana-
Farber down to once every six months, Dos Anjos is 
enjoying walks with his wife, Estefania, and savoring 
his new lease on life.

“I’m so thankful to Dr. Kim and my team, and the 
opportunity they have given me,” says Dos Anjos. “I 
am very happy that the trial worked for me, and hope 
that more people can benefit from it as well.   

Several years ago, with a new wife and large 
extended family on his mind, Jose Dos Anjos told 
caregivers he would do anything to help himself and 
others facing the aggressive, life-threatening blood 
cancer known as mantle cell lymphoma (MCL). Now, 
thanks in part to this willingness, he and fellow MCL 
patients have renewed hope for their futures.

Mantle cell lymphoma is a rare form of non-Hodg-
kin lymphoma, so-named because it originates in 
the “mantle zone” of the lymph node – a ring of cells 
surrounding an area where antibody-making B cells 
grow and mature. It is generally a disease seen in 
patients in their 60s and 70s and is treated with che-
motherapy often in combination with other agents.

In summer 2020, the U.S. Food and Drug Adminis-
tration (FDA) approved the first CAR T-cell therapy for 
MCL, representing a key advance for individuals with 
relapsed or treatment-resistant forms of the disease. 
Dana-Farber investigators helped conduct the deci-
sive clinical trial for the therapy, and Dana-Farber/
Brigham and Women’s Cancer Center (DF/BWCC) 
is now a certified treatment center for the therapy, 
known as KTE-X19. FDA approval means KTE-X19  

SURVIVOR’S SPOTLIGHT

CAR T-Cell Therapy for Mantle Cell Lymphoma 
Helps Change Landscape

Jose Dos Anjos
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This time, X-rays, blood tests, and a consult with a 
thoracic oncologist revealed the devastating news: 
Despite having never smoked, Hanninen had stage IV 
non-small cell lung cancer.

“It’s tough to describe that moment,” says  
Hanninen. “I was feeling a mixture of shock, denial, 
fear, and sadness.”

Hanninen scheduled appointments at various 
hospitals. While she met many outstanding teams, 
there was an instant connection with Pasi A. Jänne, 
MD, PhD, director of the Chen-Huang Center for EGFR 
Mutant Lung Cancers at Dana-Farber/Brigham and 
Women’s Cancer Center.

Hanninen’s cancer was found to have an EGFR 
(epidermal growth factor receptor) mutation, lead-
ing to abnormal cell growth. Jänne himself helped 
discover this mutation in a subset of lung cancers 
in 2004. Those with advanced EGFR mutant lung 
cancers are typically given a single EGFR inhibitor 
(designed to specifically target the alteration) instead 
of chemotherapy. While initially effective, eventually 
the cancer becomes resistant, making it more difficult 
to treat. To combat this, Hanninen was placed on a 
clinical trial that combined a pair of EGFR inhibitors.

The treatment worked, but eventually Hanninen’s 
cancer progressed. She has since been on multiple 
therapies, including radiation and a second clinical 
trial. In 2020, she began receiving chemotherapy  
infusions and today her cancer is stable.

Today, Hanninen is using jaksaa as a rallying cry. 
She’s working to raise $1 million in support of Dana-
Farber – particularly Jänne’s research – through her 
charity, Jaksaa. She is also training. One of her goals 
is to complete a second triathlon in 2022, five years 
after her diagnosis.

“I’m incredibly lucky to be surrounded by positive 
people,” says Hanninen. “I may have cancer, but it 
won’t make life decisions for me. Instead, I set the 
tone and decide what I’m going to do.”

When looking for inspiration, Saila Hanninen needs 
only glance at her left wrist. Tattooed there is the 
Finnish word “jaksaa” (pronounced “YÄK SAH”), 
roughly translating to “strength.” Jaksaa, however, 
is about more than just physical strength: It’s about 
fortitude, mental toughness, and a willingness to keep 
going when the odds are against you. The word has 
become Hanninen’s personal motto after she was 
diagnosed with stage IV lung cancer in 2017.

“It’s a mantra I use to channel the positive energy 
and selflessness of those around me,” explains 
Hanninen. “Cancer may control my schedule, but it 
won’t dictate my life.”   

In 2016, Hanninen, then 35, felt she was in the  
best shape of her life. She had completed her ninth 
marathon and her first full Ironman, a feat she calls  
a dream come true. But as she began training for 
2017 races, she started feeling off: Her training times 
got slower, she had pain in her lower back, and she  
developed a nagging cough she couldn’t shake.  
Eventually, she went to see a doctor.

Initially, she was told she had a virus, but as things 
got worse, she decided to seek out a specialist. 

SURVIVOR’S SPOTLIGHT

Drawing on Strength in the Face of Uncertainty

Saila Hanninen
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10% of all designated gifts supports our Faculty Research 

Fund to advance Dana-Farber’s research mission.

Founded in 1947 by Sidney Farber, MD, Dana-Farber Cancer 

Institute is world renowned for its unique blend of basic and 

clinical research and for using its discoveries to improve 

treatments for cancer and related diseases. Consistently 

ranked one of the top cancer centers in the country by U.S. 

News & World Report, Dana-Farber is a founding member  

of the Dana-Farber/Harvard Cancer Center, which is one of  

51 nationally designated Comprehensive Cancer Centers. As 

a teaching affiliate of Harvard Medical School, Dana-Farber 

has earned “Magnet” status for excellence in nursing and is 

a QOPI® Certified Practice.

Dana-Farber partners with Brigham and Women’s Hospital 

to deliver care for adults with cancer through Dana-Farber/ 

Brigham and Women’s Cancer Center. It also has a long-

standing alliance with Boston Children’s Hospital to care 

for pediatric cancer patients through Dana-Farber/Boston 

Children’s Cancer and Blood Disorders Center. These 

partnerships bring together the strengths of three world-

class institutions, each of which provide an exceptional level 

of care for patients and their families. 

The Jimmy Fund (www.JimmyFund.org) solely supports  
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care and research to improve the chances of survival for  

cancer patients around the world. It is the official charity  
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countless lives and reduce the burden of cancer for  

patients and families worldwide. 

Dana-Farber Cancer Institute

The Jimmy Fund

If you have any comments or would like to be removed from the 
mailing list, please contact:

Michael Buller, Editor
Dana-Farber Cancer Institute
450 Brookline Ave., OS301
Boston, MA 02215
617-632-4090
pathsofprogress@dfci.harvard.edu

Aggressive cleaning and disinfecting protocols ensure a safe 
environment for patients and staff at Dana-Farber.

Paths of Progress

Dana-Farber shares patient stories which may include descriptions of actual medical results. Dana-Farber provides personalized care for each 
patient based on their unique needs; their experiences and results will vary. 

Editor Michael Buller
Design John DiGianni
Associate Editor Robert Levy
Managing Editor Eric Schuller
Production Aaron Lazauski, Sarah Gordon
Photographer Sam Ogden
Writers Nicole Davis, Robert Levy, Richard Saltus, Saul Wisnia
Additional Photography Getty Images, NCI Visuals, SciencePhoto.com



               35  Annual  Report  2020www.dana-farber.org  

2020 ANNUAL REPORT/FINANCIAL RESULTS AND GOVERNANCE

A Message from Michael Reney 
Executive Vice President l Chief Finance & Business Strategy Officer

The Institute ended fiscal year 2020 with a consolidated operating loss of $17.4 million. The negative financial 

performance was a result of the COVID-19 pandemic. 

Beginning in mid-March 2020, the Institute began to experience a decrease in patient volume that continued 

throughout the remainder of the fiscal year. The decrease in volume, which was partially offset by a transition 

to telehealth visits, resulted from stay-at-home advisories and travel restrictions associated with the pandemic. 

Research operations were not as significantly impacted, because many researchers were able to continue 

their work remotely. Laboratory operations resumed at a reduced capacity later in the third quarter.  

Total operating revenues remained consistent with fiscal year 2019 and included $23.8 million in relief 

received through the federal CARES Act (Coronavirus Aid, Relief, and Economic Security Act). Nonoperating 

revenue was positively affected by overall conditions in the investment markets, returning 10% for the fiscal 

year which resulted in an excess of revenues over expenses of $49.2 million. 

Patient care revenue, which was negatively impacted by declines in patient volume, benefited from the 

January 2020 opening of a new regional satellite center located north of Boston, and from growth in pharmacy 

revenue related to the increasing use of immunotherapy drugs used to treat certain cancers. Total research 

revenues decreased by 6% during fiscal year 2020 as certain gift-funded initiatives were delayed due to the 

pandemic. Revenue from grants and contracts increased by 7%, with growth coming from federal, non-govern-

ment foundations and clinical trial sponsors. And, thanks to the generosity of our many donors, it was another 

outstanding year for philanthropy, which saw a 1% increase in unrestricted giving, including $10 million to the 

Institute’s COVID-19 Emergency Response Fund. 

Management, faculty, and staff throughout Dana-Farber – guided by the oversight of several committees of 

the Board of Trustees – worked diligently to achieve these results in fiscal year 2020, despite the many chal-

lenges created by the pandemic. We are grateful to them and to the many donors and friends of Dana-Farber 

who continue to demonstrate their commitment to the organization with their valuable knowledge and vital 

ongoing support. 
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DANA-FARBER CANCER INSTITUTE INC. AND SUBSIDIARIES*

For the Fiscal Year Ended Sept. 30 2020                       2019 
(Dollars in thousands)

Assets
Current Assets  $564,551 $513,091 

Investments  1,688,960 1,409,737

Right of use assets, net-operating leases 408,111 

Property, Plant, and Equipment, net  1,046,157 1,013,563

Contributions Receivable, less current portion 77,855 63,858

Other Assets  78,545 88,991

Total Assets  $3,864,179 $3,089,240

Liabilities and Net Assets

Current Liabilities  $562,637 $335,352

Long-Term Debt and Finance Leases, less current portion 577,725 591,231

Operating Lease Liabilities, less current portion 382,318

Other  228,157 256,452

Net Assets
   Without Donor Restrictions  978,673 930,472

   With Donor Restrictions  1,134,669 975,733

 

Total Liabilities and Net Assets  $3,864,179 $3,089,240

Summary Statistical Information
(unless otherwise noted, includes adult and pediatric patients) 

Infusion Treatments  174,239 187,664

Outpatient MD Visits  313,358 359,519

Number of Licensed Beds  30 30

Adult Inpatient Discharges  1,421 1,568

CONDENSED CONSOLIDATED BALANCE SHEETS

* Subsidiaries include Dana-Farber  Inc., Dana-Farber Cancer Care Network, Dana-Farber Global Oncology, LLC, and   Dana-Farber Trust. 

DANA-FARBER CANCER INSTITUTE INC. AND SUBSIDIARIES
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For the Fiscal Year Ended Sept. 30  2020 2019

(Dollars in thousands)

Revenues

  Patient Service, net  $1,305,019 $1,302,991 

  Research  507,542 542,805 

  Unrestricted Contributions and Bequests 83,427 82,696 

  Other Operating  60,306 31,554 

Total Operating Revenues  $1,956,294 $1,960,046 

Expenses
Patient Service
   Direct Patient Care  1,036,448 967,125 

   Depreciation/Interest  49,634 49,671 

   Total Patient Service Expenses                                           $1,086,082      $1,016,796 
Research    

   Direct Research/Restricted Gifts  406,010 442,148

   Institute Supported Research  32,103 34,725 

   Depreciation/Interest  48,308 50,868

   Total Research Expenses    486,421  527,741

General/Administrative   

   General and Administrative  391,602 376,094 

   Depreciation/Interest      9,574 9,196   

   Total General/Administrative Expenses  401,176 385,290 

Total Operating Expenses   1,973,679 1,929,827

Operating (Loss) Income  (17,385) 30,219 

Investment Gains, Net  77,327 30,591
Loss On Extinguishment of Long-Term Debt _ (211)

Royalty Income, Net  5,866 23,588

Net Periodic Pension Cost, Excluding Service Cost (186) 423

Interest Rate Swap Agreements  

   Net Interest Paid  (4,765) (3,328)
   Change in Fair Value  (11,701) (27,192)
Excess of Revenues Over Expenses 49,156 54,090

Increase in Net Assets Without Donor Restrictions 48,201 113,433
Increase in Net Assets With Donor Restrictions 158,936 67,224
Increase in Net Assets  207,137 180,657

Net Assets at Beginning of the Year 1,906,205 1,725,548
Net Assets at End of the Year  $2,113,342 $1,906,205

DANA-FARBER CANCER INSTITUTE INC. AND SUBSIDIARIES

CONDENSED CONSOLIDATED STATEMENTS OF OPERATIONS AND CHANGES IN NET ASSETS

The preceding selected consolidated financial data as of Sept. 30, 2020, and 2019 (except for the summary 
statistical data) have been derived from the consolidated financial statements of Dana-Farber Cancer  
Institute Inc., Dana-Farber Inc., Dana-Farber Cancer Care Network, Dana-Farber Global Oncology, LLC, and 
Dana-Farber Trust. These have been audited by KPMG, LLP, independent auditors. 
  
In FY 2020, the Institute raised $315 million in new gifts and new pledges through its Division of Philanthropy 
and the Jimmy Fund, and through the Friends of Dana-Farber Cancer Institute. For accounting purposes, the 
financial charts reflect new gifts and new pledges calculated at present value, excluding commitments the 
Institute could not record due to conditionality.  
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DANA-FARBER CANCER INSTITUTE INC.

CORPORATE 
OFFICERS

BOARD COMMITTEES 
AND CHAIRS

BOARD PHILANTHROPY 
COMMITTEES AND CHAIRS

Joshua Bekenstein
Chair

Laurie H. Glimcher, MD
President and 
Chief Executive Officer

Richard K. Lubin
Vice Chair

John J. O’Connor
Treasurer

Michael L. Reney
Assistant Treasurer

Monica Chandra

Secretary

Sharon Herrick, Esq.
Assistant Secretary 

Marybeth Leary

Assistant Secretary 

Audit and Compliance Committee
Amy L. Kyle, Esq.

Communications Committee
Nancy Q. Gibson

Community Programs Committee
Sandra Stratford, MD, MSc
Tracey L. McCain, Esq.

Compensation Committee
Joshua Bekenstein

Conflicts of Interest  
Oversight Committee
Richard K. Lubin

Executive Committee
Joshua Bekenstein

Facilities Committee 
Peter Palandjian

Finance Committee
John J. O’Connor

Governance Committee
Beth F. Terrana
Mary Ann Tocio

Investment Committee
Christopher J. Hadley

Medical Staff Appointments Committee
Bradley A. Lucas
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Brian J. Knez
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Phillip T. Gross
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Lawrence Lucchino
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Barbara L. Sadowsky
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Jennifer Perini
Alison Poorvu Jaffe

The governance listings in this annual report are current as of Jan. 1, 2021.

DANA-FARBER CANCER INSTITUTE INC.
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The governance listings in this annual report are current as of Jan. 1, 2021.

1 Governing Trustee
2 Trustee
3 Distinguished Trustee
4 Honorary Trustee
* Member, Executive Committee



 40   
        

Annual  Report  2020 Dana-Farber  Cancer  Inst i tute 

DANA-FARBER CANCER INSTITUTE INC.

Laurie H. Glimcher, MD
President and Chief
Executive Officer

John Ryan, Esq.
Senior Vice President;
General Counsel; and  
Chief Governance Officer

Craig A. Bunnell, MD, MPH, MBA
Chief Medical Officer

George D. Demetri, MD
Senior Vice President,
Experimental Therapeutics

Lisa R. Diller, MD
Chief Medical Officer,
Dana-Farber/Boston
Children’s Cancer and  
Blood Disorders Center
 
Melany N. Duval
Senior Vice President,
Chief Philanthropy Officer

Anne H. Gross, PhD, RN
Chief Nursing Officer 
and Senior Vice President,  
Patient Care Services

William C. Hahn, MD, PhD
Executive Vice President 
and Chief Operating Officer;
Chair, Executive Committee  
for Research

Kevin M. Haigis, PhD
Chief Scientific Officer

Bruce E. Johnson, MD
Chief Clinical Research Officer

Elizabeth A. Liebow, MS, BA
Senior Vice President, 
Chief Integration Officer

Maria Megdal
Senior Vice President,  
Chief Administrative Officer

Michael L. Reney, MBA
Executive Vice President,  
Chief Finance and Business  
Strategy Officer

Barrett J. Rollins, MD, PhD
Linde Family Professor of  
Medicine and Senior Advisor  
to the President & CEO

Steven R. Singer, MPA
Senior Vice President,
Communications

Robert J. Soiffer, MD
Chair, Executive Committee
for Clinical Programs

Lesley Solomon, MBA
Senior Vice President,
Chief Innovation Officer

Mary-Ellen Taplin, MD
Chair, Executive Committee
for Clinical Research

Eric P. Winer, MD
Chief Clinical Development Officer 
and Senior Vice President for 
Medical Affairs

EXECUTIVE LEADERSHIP DEPARTMENT CHAIRS 

Scott A. Armstrong, MD
Chair, Pediatric Oncology

Kathleen Burns, MD, PhD
Chair, Oncologic Pathology

Benjamin Ebert, MD, PhD
Chair, Medical Oncology

Daphne A. Haas-Kogan, MD
Chair, Radiation Oncology

Rafael A. Irizarry, PhD
Chair, Data Sciences

Atul Shinagare, MD
Interim Chair, Imaging  
and Radiology

Thomas Roberts, PhD
Chair, Cancer Biology

James A. Tulsky, MD
Chair, Psychosocial Oncology
and Palliative Care

Kai W. Wucherpfennig, MD, PhD
Chair, Cancer Immunology
and Virology

Gerard M. Doherty, MD
Chair, Surgery

The governance listings in this annual report are current as of Jan. 1, 2021.



DANA-FARBER CANCER INSTITUTE INC .

FRIENDS OF DANA-FARBER CANCER INSTITUTE

DANA-FARBER PRESIDENTIAL 
SYMPOSIUM, TRUSTEE CHAIRS

Co-Presidents
Gabrielle Baron
Lucy Santos

Executive Committee
Heather Gelchion, Treasurer & Clerk
Jen Cunningham Butler* and  
Carrie Wilson, Vice Presidents  
of Patient Services
Kathleen Cook and Seth Andrea 
McCoy, Vice Presidents  
of Membership
Suzanne Chapman* and  
Gina Morda, Vice Presidents  
of Fundraising

Governing Directors
Suzanne Fisher Bloomberg
Sarah Bowler
Betsy Cohen
Melanie Conroy
Kim Fauria
Trudi Feinstein
Anita Fink
MaryBeth Finn
Lauren Frei*
Jayne Bennett Friedberg*

Susan Mendoza Friedman
Micki Hirsch
Jane Holt*

Julie Kae
Amye Kurson-Collins
Helen Lin
Eileen MacElroy
Debbie Maltzman*

JoAnne Marshall
Jane Mayer
Judith McCaffrey
Jamie Monovoukas
Marci Noller*

Tobey Oresman
Leeann To Ouimet
Jean F. Pearlstein*

Jill Papagni
Lesley Prowda
Andrea Segel
Alexandra Slote
Elaine Zouzas Thibault
Dana Gerson Unger

Honorary Directors
Jean Speare Canellos*

Barbara Lapp
Louise S. Shivek**

Susan F. Smith**

Marilyn N. Wolman

Founding President
Sheila Driscoll Cunningham**

*   Past President
** Deceased

CORPORATE OFFICERS

Joshua Bekenstein
Chair

Laurie H. Glimcher, MD
President

John J. O’Connor
Treasurer and Vice Chair

Michael L. Reney
Assistant Treasurer

Monica Chandra
Secretary

John C. Ryan, Esq.
Assistant Secretary

Sharon Herrick, Esq.
Assistant Secretary

TRUSTEES
Joshua Bekenstein
Laurie H. Glimcher, MD
Christopher J. Hadley
John J. O’Connor

Dana-Farber Inc. manages 
the investments of Dana-Farber 
Cancer Institute Inc.

DANA-FARBER INC.

             41  Annual  Report  2020 www.dana-farber.org 

Discovery Science
Harvey J. Berger, MD 
Gastrointestinal Oncology
Winnie W. Wong, PhD 
Hematologic Oncology
Marc A. Cohen
Theodore T. Pasquarello 
Treating Cancer Across 
the Ages – Children to Adults  
Nancy Q. Gibson
Jennifer Perini 
Pediatric Oncology
Alison Poorvu Jaffe
T. Conrad Wetterau 
Lowe Center
for Thoracic Oncology
Alice Cutler
William M. Gillen 
Susan F. Smith
Center for Women’s Cancers
Jane Brock-Wilson
Jane P. Jamieson 

The governance listings in this annual report are current as of Jan. 1, 2021.
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Halloween in the Jimmy Fund Clinic at Dana-Farber/Boston Children’s Cancer and Blood Disorders Center.
 


